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CONTINUATION OF CROSS EXAMINATION OF DR. JOHN WAYE BY 

MR. FURI#R!E: 

COURT: This is the continuation of the Voir Dire in the 

same case with everyone present that should be present 

Mr. Sleeth is still excused. Mr. Ryan, welcome back. 

Okay, Mr.,Furlotte, you're continuing the cross 

examination. 

Q. Dr. Waye, on a matter we touched on yesterday about 

the effects that people smoking might have on their 

DNA and the changes, or the different airs that they 



2 Dr. Waye - Cross - Mr. Furlo 

breathe in polluted areas. Did you have time to read 

that article I presented to you before court? 

I haven't studied it. I've scanned it. 

Scanned it? 

I just received it. 

Yes, and are you familiar with any type of research 

in the past on this topic? 

The ill effects of smoking? 

Well, not the ill effects, but the effects it would ha- 

on DNA structure? 

Not in that specific sense. It's a carcinogen. 

Would you be able to tell me the significance that 

this research might have on, say, the contamination or 

band shifting on DNA and in autorads? 

None 

None whatsoever? 

Not in my opinion. 

So does that just change the structure of DNA or does 

it contaminate it? 

This article is not about the structure of DNA moleculc 

it's about adducts. 

Adducts, and what are adducts? 

Adducts is defined in here, creation of adducts. What 

they did is they broke it down into the nucleotides, 

made them radioactive, put them into patients, and I 

believe this has been done in animals, and then they 

analyze what these nucleotides look like when they comt . 
out, and the nucleotides are sometimes altered. That'! 

called an adduct. 

They compare it in here with something like -- in the 

last Of the paragraph it says, "To measure DNA adducts 

in a person the way we now measure cholesterol, it 

would give an indication of cancer susceptibility. 
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My understanding of cholesterol is that it's some 

kind of build up in the arteries of fat tissue. Is 

that correct? 

My understanding of.cholestero1 is probably about the 

same as your level of cholesterol. That's not my 

field of expertise. 

Now, if these adducts were to bind to DNA as I -- at 

least my interpretation of this. Would that be a 

proper interpretation, that the adducts from -- 

caused from smoking would bind to the DNA? 

What they're talking about an adduct is the individui 

building blocks that make this chain, and this is 

just a test to measure the effects of some of these 

chemicals in the environment on the building blocks. 

Sometimes you can alter these building blocks, make 

a little change to a C molecule, and that's called a1 

adduct, is an altered C. 

An altered? 

An altered DNA molecule or an altered person or an 

altered RFLP. 

SO it's not a form of contamination of any kind, it 

is just -- 
Contamination in the sense that we're talking in the 

relevance to DNA typing? 

Yes? 

This article comes out saying that smoking, like all 

carcinogens can have chemical effects on the buildin, 

blocks-of life and comes up with a miraculous 

conclusion that there's ill effects of smoking. 

Okay, and there's no way it could alter the migratio 

of DNA fragments through an autorad, through the gel 
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A. Yes, when you look at the bottom line of what we're 

looking at, as we said yesterday, the creation of ax 

adduct in the incorporation of an adduct could chan( 

a base pair in a particular cell and alter that bast 

pair in that cell and the cell that's derived after 

it doesn't alter the RFLP pattern across four probe: 

throughout an organism, human. 

0. Okay, that's just what I wanted clarified. 

COURT: How do you spell that word 'adducts'? 

MR. FURLOTTE: A-d-d-u-c-t. 

COURT: The article isn't being marked as an exhibit? 

MR. FURLOTTE: No, it may go in later when I present my own 

evidence. 

COURT: I've been making notes here. Now, the notes I've 

made so far this morning read like these: "The 

article has no effect whatever on DNA testing. 

Cholesterol is not within the witness's field of 

expertise, and the article suggests smoking has ill 

effects, and adducts is spelled a-d-d-u-c-t-s." 

Now, that is as much as I got out of ten minutes of 

procedure here this morning. What the article is 

we don't know. There's nothing -- you know, anyone 
reading the transcript of this ten minutes this 

morning would wonder, "What are those people wastin, 

their time about, or spending their time on?" I 

don't mean just you, Mr. Furlotte, I mean me as 

the presiding judge and all the other people and th( - 
Crown. However, go ahead. 

Q. Did any of the matter dealt with in this article 

deal with your own expertise, any fields of your 

expertise? You say cholesterol is not your field 

of expertise? 
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Cholesterol is not in that article either. 

NO. 

1n.that particular article when they talk about 

nucleotides, I understand that; when they talk about 

altering the structure of a nucleotide, creating an 

adduct. 

That's an area of your expertise, is it? 

It's not an area of my expertise. I can certainly 

understand what they're saying. 

To get back to case law we were dealing with 

yesterday, Dr. Waye, and I want to see what the 

different misconceptions that come out of expert 

testimony in the past. In the Spencer case at 

page 782, the judge found that -- in a statement 

he says, "When the radioactive probe finds an exact 

complementary base sequence, the probe binds to that 

location causing radioactivity to accumulate at the 

bonding site." So I think we've determined that tha 

is a misconception, probes don't necessarily bind to 

the exact complementary sequence? 

They can. 

They can, but they don't always. 

They'll bind to sequences that are of high homology. 

They're either identical or they're very close to 

identical. 

Yes, but when we're expanding the technique and the 

limitations of these probes, the probes can also fin 

as I think we established yesterday, they can also 

find fragments that -- and bind to fragments which 

are not their exact complementary base pairs? 

Yes. 
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And they can be out by maybe anywheres, 85, 75 per 

cent? 

Out by that much? 

Not out, well, let's say they could be out by 15 to 

25 percent? 

Depending on the conditions that you used, but not 

these conditions. 

Depending on your conditions, how far out could the] 

be? 

You want an exact number and I have to, again, you'c 

have to give me the probe, give me the probe sequenc 

give me the target, give me the target size, give m< 

a lot of specifics to answer that question. It 

wouldn't be out by very much. 

Out of any probes that you've experienced with, out 

of all the probes that you've experienced with, whal 

was the greatest amount that they would have been 

out, any one probe would have been out? 

I'd have to go back to the lab and start looking 

at the target sequences that have been sequenced, 

look at the probes that have been sequenced, scan m: 

notes over the years and do some calculations. It': 

not a very interesting question. It's not a questil 

that I've ever really pondered to a great extent. 

It might not be interesting to you but it might be 

interesting to somebody else. 

I just told you what I'd have to do to come up with - 
that interesting answer. 

The bottom line is, Dr. Waye, probes do not always 

find the target that they're set out to find, do 

they? 
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You're reading a summary there where people are taki 

a procedure and they're simplifying it and saying 

the probe recognizes its exact same thing. The 

restriction enzyme does this exact same thing. 

Everyting is mentioned in absolutes. I've already 

told you that the probe will recognize its exact 

match. It'll also recognize things that are near 

matches. There's a tendency when people summarize 

an area of science to express it -- oversimplify it 
and express it in absolute terms. It's not the way 

it is then. 

Would you admit that when the judge found, as a 

finding of fact. that radioactive probes finds an 

exact complementary base sequence, that either he 

made an wrong finding of fact or he was presented 

improper evidence in court? 

He overstressed the truth. He expressed one truth, 

it will find its exact same thing. He also had it 

oversimplified that a probe is like a piece of velcr 

it'll find the other piece and it'll stick. 

But since we don't have the benefit of a transcript 

of that trial, we don't know whether it's the judge 

that overstressed the truth or it was the expert 

witness who overstressed the truth? 

It would be fair to say that I'd probably have to 

look at the transcripts and figure out just what he 

was reading to come to that statement. - 
Now, the judge also found in Spencer at page 72, he 

said that, "If the semen sample and blood specimens 

are from the same person, the probes will bond with 

DNA segments of identical lengths in identical 

positions resulting in two identical patterns of 

bends. " 
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That, again, is a misconception, is it not? 

Again, he's overstressed the situation. If everythil 

is.perfect and the technique worked perfectly and 

there was none of the what-ifs and could-bes, the 

fraqments -- and they are from the same individual -- 
would be the same length and they'll migrate to the 

same position. 

I believe you mentioned yesterday that the system 

simply wasn't built for the purpose of -- isn't 
meant to find these types of patterns, are they? 

To find these -- the system is not built to find 

these types of patterns? 

It's not built, or the purpose is not meant to be 

so precise in having identical lengths andidentical 

positions? 

The system is not designed to define the -- when I 
analyze a sequence, to define its precise base per 

measurement. That's what the system is incapable of 

doing. The system is quite capable of detecting 

pattern. 

Originally, isn't that what the forensic labs hope 

that the system would do? 

No, they wouldn't have used that system. 

Isn't that what the forensic labs came to court 

proclaiming what the system could do? 

Not to my knowledge. 

Isn't that what it appears that happened in the 

Spencer case? 

They came to court saying that their system was 

capable of base pair resolution and defining matches 

that way; I imagine Mr. Spencer is a free man. 
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What benefit would proficiency testing have to a 

laboratory? 

Proficiency testinq at the end of a person's traini 

period where they're learning a technique would be 

an opportunity to have them run through the 

technique and the test is set up so that you know 

what the answer should be and if they've learned th 

technique properly and applied the technique proper 

they'll get the expected answer. 

Are you aware that in the past, proficiency testinq 

had been done on Cellmark's lab. 

Yes. 

And are you also aware that out of 44 samples, ther 

was one incorrect match? 

I can't remember the exact number of samples. Ther 

were somewhere around 50, I believe, they were give 

Somewhere under 5 0 1  

Somewhere around 50 they were given. I can't 

remember how many they reported on, but there was - 

Around 50, under 50, there was one incorrect match 

if -- 

There was one incorrect match called, yes. 

Which, if such an error made within a lab, could 

very well convict an innocent perwon? 

They mixed samples up. As I said yesterday, if 

somebody mixes up samples, analyzes the blood 

sample twice, things of that nature, you 

fundan?entally apply the test improperly and you 

could get the wrong answer. 

So that's at a rate of two percent? 

For that particular -- 
One in, say, one in fifty? 
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For that particular proficiency test, for that 

particular investigator, on that particular day. 

That would be that error rate. 

Which, depending on how many proficiency tests you 

would conduct in a lab, that could very well be an 

average or it could be higher? 

I think you'd have to conduct more than one 

proficiency test. 

But at least it's quite possible that labs do make 

mistakes, as such? 

You just showed an example, yes. 

And that applies to every lab, just not Cellmark's 

lab? 

The possibility of somebody mixing up a tube. 

How is that deficiency built into your data base 

when you draw out your conclusions at the end, the 

statistics of probability? How do you allow for 

these errors of this kind? How can you be 

conservative? Or is this built into your data base 

to allow for this type of error? 

You perform the test properly and you report the 

test as conducted properly. 

How do you give an accused person the benefit of 

this type of error? 

I'm trying to understand what you're saying. You 

want me to somehow statistically correct for the 

possibility of somebody mixing up tubes? 

It woutd be nice. 

Again, I'm not going to speak as I had set it up, 

but to follow your line of logic, you'd have to 

start off with the premise that it's a possibility 

that I mix up the tubes or I didn't mix up the tube 
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At the end of the experiment you come up with a 

conclusion that I identify a sample coming from this 

person, but I could have mixed up the tubes, or I 

couldn't have mixed up the tubes. Following that, 

again, logic, and I use that loosely, you'd have saq 

-- I'll be conservative and I'll assume each and 
every test I performed, I performed incorrectly and 

1'11 throw out all my results, which makes going to 

work fairly boring, or useless. 

But it's relatively impossible for an accused 

person to come to court and prove that tests were 

mixed up? Would you agree with that? 

To prove which? 

That proved that there was a mixing of samples befol 

the tests were conducted? It's virtually impossible 

for an accused person to come to court and prove th? 

the lab technician somehow mixed the samples? 

Will you agree with that? 

Yes, they generally don't come to the lab and watch 

what we're doing. 

Okay, so what I'm concerned ahout is if you come to 

court and you say, well, the statistically 

probabilities that there's only one chance in five 

million or twenty million or thirty million that -- 
or you can go 500 million -- that any individual 

-- that somebody else out there could have the same 
DNA as the accused person. What's the benefit of - 
all that if there's a tube, or a five percent chanct 

that you're wrong to begin with? 

I think you have to look at what we're actually 

reporting. At least, in my experience what I've 

reported is I've taken -- I've used this technique, 
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I've found my one or two band patterns across five 

probes. I've done the statistical calculation, and 

I report the frequency of that profile in the 

population, period. Now, whether I analyzed the 

blood sample twice by accident, which I'm confident 

I didn't do; nevertheless, even if I did do that, 

I'm reporting on the frequency of a profile. 

The other issue is really a yes or a no issue. 

It has nothing to do with that frequency. 

Okay, let's get back as to what the value of that 

statistical calculation would be. When you say 

there's one chance in five million, one chance in 

500 million, that somebody else out there would have 

the same profile as an accused person, what 

population are you comparing that with? 

It'll be stated in your report. 

You're not even comparing that with the world 

population, are you? 

Again, it'll be stated in the report. Read the 

sentence at the end of the report. It'll qive you 

a reference population. 

No, that's reference population for your data base. 

Correct. 

But when you're comparing -- if you're comparing 
one in a million, that there's only one in a milliol 

chances somebody else out there is going to have 

that or -- if you're comparing that with a populati( 
Of five million people, it doesn't qive much of a 

chance for somebody out there to have the same 

genetic structure, profile, only five chances, wouh 

that be right? 

The point of the test is to show if things are rare 

or not rare. If the numbers at the end of the 
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report said one in five million, that doesn't mean 

that there are five people in Canada that have it, 

it means that the chances of finding somebody with 

it. You'd have to .look at an enormous number of 

people. 

There's a chance of findinq five people out there 

with it? 

You have a very simple way of dealing with 

probabilities and most people fall into this thing. 

They'll say, "There will be five people out there 

that have this." 

No, no, there doesn't have to be five. I agree 

with you. 

And conversely, people really enjoy when you exceed 

five billion because then you draw the eroneous 

conclusion that there isn't another person on earth 

with that pattern, and that's just oversimplifying 

probabilities. What we're trying to do is to find 

whether something is rare or common, period. 

Would it be safe to say that specific DNA test 

results are only as reliable and accurate as testin? 

procedures used by the particular laboratory and 

technician? 

What was the beginning part of that, testing 

procedures or the results? 

I'll re-read it. That specific DNA test results 

are only as reliable and accurate as testing 

proceares used by particular laboratory and 

technician? 

That applies to everything. You can have a very 

reliable procedure if done correctly will give you 

a reliable answer each time. If you put it in the 

hands of an incompetent person, you've taken a 
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reliable procedure and you're going to, on occasion, 

get unreliable results because you've put it in the 

hands of an incompetent operator. 

So we should be looking at one, let's start with tht 

technician who does the testing, the possibility of 

his making an error? 

If the technician did the test. Generally the 

technicians don't do these types of tests. 

We should be taking that into consideration, though 

shouldn't we, the possibilities? 

Well, if the policy of the lab is that the technici, 

aren't doing the tests, it's not really a possibili. 

You're assuming an awful lot again, Dr. Waye. 

I can only testify on my own experience and when I 

did case work at the R. C. M. P., I was the case 

worker, not the technician, and the technician wasn 

involved in the test procedure. So the possibility 

I know you have a lot of confidence in your own wor 

but that doesn't mean everybody else is as competen 

as you are. 

The point is whether my technician is competent or 

not, they didn't do the test, so their competency 

doesn't enter into my test results. 

Is it true that you don't believe the F. B. I. 

technicians or whatever, that they don't do their 

work properly, at a reasonable level of reliability 

Is it true that I believe that the F. B. I. -- 

Yes? - 
No, that's not -- 
How much faith do you have in the F. B. I., the 

F. B. I.'s technicians and the way they do their 

Work? 
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I have a lot of faith in them. 

You have a lot of faith in them? 

Yes. 

SO you don't think'that they do theirs improperly? 

NO. 

Is it also important that any test procedure used 

by the laboratory possesses a high degree of 

accuracy and reproducibility? 

Yes. 

What would you call a hiqh degree? 

Well, again, you'd like a test to do what it's 

designed to do and you'd like it to do it in a 

reproducible manner. The deqree of accuracy would 

depend on the test. 

We have discussed the deqree of accuracy with the 

I believe the matching window reflects your degree 

of accuracy, is that right? 

They are related issues, yes, they're related issue 

Now, for scientific purposes and what would be 

accepted in the general scientific community, what 

would be a hiqh deqree of reproducibility, percenta 

wise? 

You want to express it relative to these tests? 

Well, you keep telling me that everything is -- all 

your procedures and studies and tests are all 

accepted in the scientific community and I assume 

that that is based upon the degree of accuracy and 

reprohcibility? 

NO. 

What degree of accuracy and reproducibility are we 

talking about? 

Again, we're talking reproducibility and accuracy 
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within a system. If I analyzed samples that I kn' 

to be from the same person over and over again, I 

expect to get the same answer. That's a 

reproducible test. ' That's relevant to what we're 

talking about here. 

If you don't get the same answer every time, do y 

abort the test? Or would you say it's not reliab 

and chuck it out the window, or do you try to 

explain it away? 

If all of a sudden I found out that RFLP procedur 

gave different answers on different days when I 

analyzed the same sample, if that were to happen, 

I probably would publish a paper saying, look, th 

medical field and the world has been using a 

technique that's flawed. 

It's what? 

Flawed. If I can't get the same answer two days 

a row, there's something wrong here. But it's nc 

the case. 

Would you try to draw any conclusions on the resl 

that you did get, or would you just abort it? 

In science if you have a test that will not give 

-- will not produce results in a reproducible 
manner and will not do what it's designed to do, 

you can't use that test. 

YOU can't use that test? Okay. But that wouldn' 

stop you from using the same procedure and doing 

tests bn, say, other cases or other experiments 

using the same procedure over again? 

Why would you use a test if it doesn't work? 

Good question. 
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It's a great question. As a scientist you 

wouldn't use the test, and it's a relevant question 

when it comes to this issue, I believe. 

When you set up the'lab at the R. C. M. P. in, what, 

1988 and 1989? 

Yes. 

When was it ready for conducting tests for forensic 

purposes? 

Accepting cases? 

Yes? 

It was ready when we accepted our first case. 

What did you do to get ready for that? 

Get ready, we put all the components of the test 

together, all the developmental work in deciding 

which probes we would use, which enzymes we would 

use, how variable these probes were , how they 
perform on casework samples. All that data was done 

in conjunction with -- was derived in conjunction 

with the working group and our own lab. 

And who established the protocol? 

The written protocol? 

Yes? 

The first one? I wrote it. 

You wrote it up? With the assistance of anybody 

else or just yourself? 

With the input of other individuals. You rarely 

write anything in science by yourself. The adage 

of two-minds being better than one, or a half a 

dozcn minds being better than one. 

Would it be safe to say you copied much of it off, 

say, the F. 6. I.'s protocols? 

I certainly didn't -- I didn't invent the RFLP 
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procedure. I certainly didn't copy anything from 

the F. B. I. They didn't invent the procedure 

ei.ther. The techniques have been in existence for 

years and it's a simple matter to sit down and write 

down what you know. You're not inventing anything. 

No, but what I understood from your direct testimony 

was that the R. C. M. P. and the F. B. I. are 

attempting to establish a common system so that 

they're almost interchangeable? 

They have to be conceptually compatible so we can 

compare results at the end. The means to obtain 

that end product, though, the protocol, the order -- 
not the order of events, but the ingredients or 

how you mix it up or the time that you might do this 

et cetera, et cetera, those types of fine details 

along the way, thosewereput into protocols and thos 

were done independently in both labs and those 

protocols are different. 

So could you take your, if you wanted to run samples 

could YOU run to the F. B. I. lab and conduct your 

tests as the way the F. B. I. is set up and you're 

set up? 

Could I go to their facility and use my protocol? 

Use your protocol? 

Sure. 

Or if you were halfway through a test and for some 

reason or you weren't able to finish it, or you 

weren't able to run all the probes in your test, yox 

could toke your -- I don't know what you call it, tt 
gel or the -- 

Membrane. 
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Membrane? You could take that to the F. B. I. lab 

and finish your test? 

If I had reason to go down to Quantico and finish 

a test, sure, I could go to Quantico. I could go 

anywhere that had the proper facilities and do the 

experiments. 

HOW long was the R. C. M. P. lab in Ottawa under 

construction? 

Again, there was a lab in existence when I first 

came to the R. C. M. P. and I worked in that lab 

until I left. After I left, there was extensive 

renovations, essentially an expansion of that lab. 

We kept the existing space that I worked in while 

I was there and we expanded and had more space 

added to the lab and some renovations done. 

When did you leave the lab? 

January 15, 1990. 

So you were there when the tests were conducted for 

this case? 

If they were conducted before that time, I was them 

What were the conditions of the lab at that time, 

still under construction? 

When I was there? 

Yes? 

There was no construction going on when I was there 

And you say you left when, in January of 1990? 

January 15, 1990. 

Were 6ny of your experiments that you conducted 

and you wrote up the articles for peer review, had 

any of that been published at the time you -- befor 
you left the R. C. M. P. laboratory? 

Any of those articles before I left? 
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Yes? Either on -- 
You usually remember when an article was submitted 

and when an article was accepted, those are the 

relevant dates for 'a scientist, when something gets 

accepted for publication, then depending on the 

journal, you can wait anywhere between six months 

or a year, even more, before it actually comes out 

in a form that gets distributed in libraries, et 

cetera. 

I'm just wondering what kind of publications or peel 

review that your work had before the tests, the lab 

conducted any test in Mr. Legere's case? 

Again, other than one of those papers that was 

entered, they were all written while I was at the 

R. C. M. P., submitted while I was at the R. C. M. 1 

peer reviewed while I was at the R. C. M. P. and 

accepted for publication while I was still with the 

R .  C. M. P. There was a paper on casework examples 

and quantification that's coming out in the Journal 

of Forensic Sciences that I wrote while I was at 

the R. C. M. P. but submitted shortly after I left 

the R. C. M. P., and it was accepted and will be 

published, naturally, after I've left there. 

During your protocols of 1989, I notice there's 

nothing in the protocols which helps or assists 

or acts anyway as a guideline for the interpretatio 

of the autorads, is there? 

No. Attually, I'd have to look at it. It's been 

a long time since I've looked at that protocol. I 

don't -- 
But you wrote it up. You should remember it. 

Iwritea lot of things and I can't even remember th 
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date it was written, 1989, a long time ago. I don' 

believe there's a long section on interpreting 

ahtorads. 

And there's nothing in that protocol which is 

directed towards the extraction of DNA from human 

hairs? 

Again, I'd have to look at it. There's extraction 

protocols in that, extraction methods in that 

protocol that you could use to extract from hair an 

I'd be surprised if the word hair is not mentioned 

in it as a preface to any of those extractions. Bu 

I'd have to look at it again. Could I look at it? 

(Document 42 passed to the witness.) 

I show you Exhibit VD-42 which is the forensic 

protocol dated October, 1989. Would you check to 

see if there's anything about the extraction of DNA 

from hair samples? 

Again, the protocol on page 7 and 8 is used to 

extract from hair. 

Is there any mention of hair? 

Not that I can see. There's no mention of bone 

marrow, dental pulp, or any other thing that would 

work with this procedure as well. It's a cookbook 

for the forensic scientist. 

So you use the same procedure whether you're 

extracting DNA from hair, semen, or blood tissue or 

skin tissue? 

This &otocol would work on those tissues. 

It would work on it, but how effectively would it 

work on it? 

Those are things that went into the formulation of 

the protocol. If you try various methods on varioc 

things, you demonstrate that it works, and you 
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write the protocol. It does work on those tissues. 

It does work on hair. I've done it. I've done it c 

my own hair. 

I show you Exhibit'VD-44 which is the DNA typing 

protocol of the R. C. M. P. dated January, 1991. 

Did you have anything to do with the drawing up of 

that protocol? 

Other than the fact that it's an extension of the 

first one I did, I didn't write this one myself, no, 

Is there anything in that protocol about the 

extraction of DNA from hair samples? 

Yes, I think I explained before that as these 

protocols, volumes went from volume one to volume 

three. the audience that the protocols were address: 

changed more from the experienced person who 

developed the protocols just to have something 

written down that they can refer to and exchange 

with other people. It's more a teaching guide, and 

as they did that, they elaborated a little more on 

each step. Now, there is a subtitle here, Recovery 

From Hair Roots. 

I will again show you Exhibit M-42 which you said 

there is a section there on how you generally 

extract DNA from hair samples. Can you tell the 

Court whether there was any difference? 

One has got a specific title, Recovery From Hair 

Roots. The other is the generic protocol they coul 

use, ayain, from dental pulp to bone marrow to hair 

roots, so thc first sentence is definitely differen 

One says cut the stained material, or whatever, int 

small pieces and put it in the tube. The other is a 

little more specific. It tells you which part of t 
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hair to cut off, what woula happen if the hair was 

mounted, handle it with fine tweezers, apply it to 

the tube, et cetera, et cetera. One is a little 

more specific than the other and one deals directly 

with hair. That's pretty much what I said before, 

I think. 

Is there any difference in using, say, different 

chemicals or different amounts in extractions, 

different amounts of chemicals in extraction of DNA 

from hair roots? 

"Place root sheath in a 1.5 milliliter micro 

centrifuge tube!' 'Place stained material in a 1.5 

milliliter centrifuge tube." Those are the same, a 

micro centrifuge tube and a centrifuge tube, and it' 

the same volume so we're okay there. "Add 400 

microliters of stain extraction buffer and ten 

microliters of proteinaseK." Back to the hair: 

"Incubate overnight (16 to 18 hours)." "Incubate 

6 to 18 hours." It goes on, 'Purify by organic 

extraction, ethanol precipitation as described in 

section 1," which is the previous section which is 

adapted from here, and I don't think there's any 

need to read through what they tell you to do for 

both procedures. Steps, would be 4 through 11 in a 

generic protocol. 

So there's no difference. It's -- 
Well, of course, I just pointed out a lot of . 
differences. One is talking about a specific issue 

and one is trying to express things in a general wal 

But as far as for the extraction, there is no 

difference for the chemicals used or -- 
If you give me a situation where it's not -- the 
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starting material is not comparable to a hair root/ 

Like, in the past I've been given things like an 

entire belt, a man's belt, and extracting DNA from 

that. Well, I obviously can't take the same approac 

as extracting from a hair root. But conceptually, 

I'm going to use the same chemicals, the same 

procedure. I'm going to break the cells, I'm going 

to get the DNA out, and I'm going to purify it and 

it'll end up in a little tube like this, with a smal 

volume. I can't get that belt in that 1.5 millilitc 

microfuge tube so there's got to be some differences 

If you use the same volume of DNA from a hair root, 

and the same volume of DNA from a blood stain and 

the same volume of DNA from a semen stain, should 

you end up with the same band intensity when you rul 

the test? 

Volume has very little to do with band intensity. 

Volume is tied fairly closely with concentration. 

You can have a large volume of a very unconcentratet 

DNA solution and you don't end up with that much 

DNA. You can have a small volume of a very 

concentrated DNA solution and you have more DNA. 

Volume itself is not the parameter you want to look 

at. It's one of the parameters. 

That's why you run the test first for, what, 

quantification and then volume? 

You want to know how much DNA. You're really not 

interested -- you want to know how much the volume 
is, but you can control the volume. You purify the 

DNA and you add buffer to it. So whether I purify 

DNA from the belt or the hair root, at the end of 

the procedure I will add a predetermined amount of 

solution to it and bring it to the same volume. 
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That doesn't mean I have the same amount of DNA 

extracted from both of those exhibits. 

Is' there any way that you can tell beforehand, befor1 

you run the test, as to the intensity of the bands 

that you might expect? 

Well, you quantitate the DNA so you -- if I know at 
the beginning of the test it had very little DNA, 

that gives me a formal expectation of how well the 

test will perform and how intense those bands will 

be at the end. 

How much do you need to get, say, good intensity 

bands? 

Good intensity bands, that's fairly subjective 

phrasing. 

I've seen a lot of subjectivity in your tests. 

The point is what I would call good, intense bands, 

you might claim not to be able to see. But if we 

could come to an agreement that, say, those bands, 

you know, that's a schematic, but if I had bands 

that I could look across the room up against a white 

background like that and see clearly from this sort 

of distance, then nobody would argue that they're 

there, et cetera, et cetera. If they were obtained 

in a reasonable amount of exposure time on the X-ray 

I would know that I wasn't dealing with one nanogram 

Of starting material. I would know the range of 

starting material that I had. I probably had over - 
a microgram to start, or near a microgram, which is 

a thousandth nanograms. It's all experience. 

Did you set up any standards that would be used by 

the R. C. M. P. lab to determine a match? 

Standards to determine a match. I'm having a hard 

time figuring what you want. 
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0 .  Well, it seems to be a big topic of discussion in th 

OTA report. A lot of scientists feel that standard 

should be set in determining mntches. Did you set 

up any standards when you set up your protocol? 

A. When I was working at the R. C. M. P.. did I set 

standards for what I would call a match? 

Q - Yes? 

A. Yes. 
I 

Q. What was it? 

A. We've gone through what my match criteria would be 

when we were looking at things. I went through 

numerous examples yesterday. 

I Q. 
Okay, if you could see a visual difference, you waul/: 
say it was inconclusive or an exclusion. That was 

one. Any others? 

A. Present me with a scenario. Present me with all 

the different, would you call this a match, wouldn't 

you call this a match. 

Q. If you're going to ask me to present you with the 

scenarios and to conjure everything up, I suspect, 

Dr. Way?, we're going to be here a month. My 

question is either you're -- I feel that if you're 
going to cooperate, we can get this over early. If 

you're going to drag it on -- 

MR. WALSH: Oblection, My Lord. Mr. Furlotte is entitled, 

My Lord, to ask any questions he wishes that's 

relevant provided he provides zn adequate foundatio . 
for the witness to answer. 

COURT: Well, Yr. Furlotte, you know that. Let's continue 

WITNESS: Again, you look at the patterns -- 
MR. FURLOTTE: You're the expert. You set up the protocol 

WITNESS: -- I look at the patterns -- 
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MR. FURLOTTE: -- and you set the standards. Can you give 

me any other examples of standards you've set aside 

from the one of the visual recoqnition of an exclusi n 

or an inconclusive match? 
i I 

A .  That's fairly all-encompassing. You look at the I 
patterns, you assess whether they're a match, an 

exclusion, or an inconclusive. That's done both 

visualll- and it's done with co~puter-assisted 

measuremcnts. That's fairly clear and that's 

standard. 

Q. So that's the only standard matching criteria that 

you fornulated? 

A. That's several standards and that all goes into a 

match criteria. 

Q. Okay, there's no other ones? That's it? 

A. There's not multiple-match criterias? There's 

multiple things that go into the formulation and I 

just listed them, and I listed them many times 

yesterday, and that all comes into what we call the 

match criteria, and I don't ha:,e multiple match 

criterias, one for one day and one for the next if 

that's what you're getting at. 

Q. Ltd you set up any standards as to how many probes 

would bc necessary before you would call a match 

which you would consider sufficient enough to 

establish identity? 

A. Again. that's something that -- that's not my conce - 
whether somebody is going to take my conclusions 

and "establish identity". 1'~. going to provide the 

with information as to how cornon or rare this 

profile is. If I conduct two tests and I'm 

incapable of doing other tests, then I report that 
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somethinq is at a frequency of one in 1,000, well, 

then, that's all I can do and it's the job of other 

people to interpret what that means. Obviously it 

doesn't mean that it's so rare that it couldn't 

occur in another individual, but obviously it doesn' 

mean that everyone in this roo?? is going to look lik 

that as well. 

You did not, then, set up the standard that it woull 

take at least three probes to rstablish identity? 

Again, I'm not concerned with how people are going 

to inter2ret -- 

Just anwer the question, Dr. \<aye. Did you or did 

you not set up a standard -- 
NO. 

-- that it would take at least three probes, a match 
on three probes before you could establish identity? 1 
NO. 

Are thero any benefits derived in using either a 

what would call maybe a short "el or a lonq gel: 

a 15 centimeter gel or a 20 centimeter gel, or a 30 

centimeter gel? 

Dependinq on what you want to -- what you want the 
gel to do, how you want it to perform. There's 

differeqt gel sizes. There's cels that are as smal 

as five centimeters long we call the minigels, and 

there arc gels that are enormous, as you mentioned, 

30 centineters long, dependin? on what you want the 

gel todo. If you want the gel to separate 

fragments that are 20,000 versus 21,000, those size 

ranges, ,you're required to run long gels. That's 

just th? science. If you're o-ly interested in 

resolvi-q very small fragments, you can run shorter 
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gels. It depends on what you ?.?ant to use the gel £0 , 

sir. 

1 
Q. Did I ucderstand correctly that when you say you run 

shorter gels, it's not so much the length, the lengt 

of the cel itself, but the timc that you have it und r 

electrophoresis? 

A. Well, thcy're related issues. I can use a short gel 

if I'm interested in the example I gave before. Do 

1 
I I 

I want to tell the differences between 21,000 base 

pair fragment and a 20,000 base pair fragment. I car 

use a short gel and run it for a long period of time. 

I won't he able to derive information about fragment , 

say, that are less than 10,000 base pairs because I 

run the qel a long time and all those fragments will 

be outside, they'll have run through the gel. But i 

I'm only interested in looking at these very large 

fragments and discriminating b-tween them, I can use 

a short gel to accomplish what a long gel would have 

done. 

If I wanted to have the information from 

beginnicc to end, from 2,000 to 21,000, I'd have to 

run for that same period of time, but I'd have to 

use the long gel, so from 2,000 to 10,000 wouldn't 

be run through the gel. So it depends on what you 

want to do with the gel. 

Q. Now, in Caldwell at page 4 8 6 ,  the judge found that 

all of the four probes -- or I'm sorry, at page 440, 
the juacp found that all the four probes used by 

Lifecodc in this case produced an average of two 

dark bands on a white column. Uow I understood that 

it only nroduces two bands, sometimes one, but 

sometimes two. Is that correct or is there an 

average of two? Can it sometimes produce three or 
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four, or would that be due to contamination or mixed 

samples? 

Ayain, he's probably ill phrased the statement, but 

with these types of' probes you have one or two bands 

per indilridual. He said on average you get two 

bands, it's not that you get three or one fifty 

percent of the time and the avprage is two. He's 

saying most often you get two hands. 

Okay, so you never get either three and one to 

average two: like here on the average most often yo1 

would gpt two bands? 

Again, you want to talk absolutes and there are 

probes ar,d there are enzyme conbinations that you 

can analiye these very loci and obtain three bands 

in a sinqle individual. You csn't generalize acros: 

the wor3d like that. 

There ar? probes where you can get three bands? I 

thought one band came from each parent, one band 

from thc mother and one from the father? 

Correct. 

Or am I mistaken here, am I misunderstanding? 

No, you've understood that part of it fine. 

You can develop probes to get three banded patterns 

is that what you're saying? 

There are situations at loci like this where you 

could get a three-banded pattern, so that's why I 

say you can't generalize. What we're saying is the 

syste;is designed to use probe and enzyme 

combinations where you're goino to get one or two 

band patterns. There are instances, if I can give 

you an example, it's not because it's flawed and 

people have three chromosomes, two inherited from - 



31 Dr. Waye - Cross (Mr. Furlotte) 

That's not it? Okay. ! 

If I picked -- if I had the wrong enzyme or the wrong 
probe conbination, or I built the system incorrectly,j 

you could find an example wherr you either -- where ' 
I 

you don't get one band on each chromosome. Sometimed 

you get two bands on one chromosome, so you can j 
inherit two from your father and one from your 1 

! 
! 

mother end what you see in the qel is three, and thaq's 

just due because you have a restriction site within ! 
the locus. Normally you're me'asuring -- you have I 
two sites outside the locus and the probe recognizes / 

that fraoment. If you had the same fragment recogni ed 

by the probe and there was a site within there, ? 
I 

well now the probe is going to recognize two fragmends 

at that locus. 

Even though it's not the same site, or is it the 

same sitc? 

It is the same site. It's the same spot on the 

chromosore but it'll pick up t ~ o  fragments just 

because there's a restriction site in the middle. 

You pick your probe and your elzyme combination so 

you're not inviting that to happen. You want to 

have formal expectations of what the results will 

look lik? for a single donor. 

So Lifeccde's probes wouldn't do that, or your probe 

wouldn't do that? 

Would never give a three-banded pattern? 

site pol:morphism, again, another genetic variabilit? 

where you're going to get a three-banded pattern. 

It's not the usual occurrence, that's why the system 

was set up like this. 
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Q. NO, but I understood you to sax. that the only way 

that that could happen is if you picked an enzyme 

I that would do that or you picked a probe that would 

do that, or you had an improper system? You know, I 
you hadn't built your system un properly. That's I 
the way you would get three-banded patterns? I 

A .  No, you design the system so the formal expectation 

is that you get one or two band patterns. I told yo1 

if you have a restriction site polymorphism -- 

remember, these polymorphisms are in the genome and 

you have many thousands of restriction site 

polymorphisms and I have many thousand restriction 

site pol~~morphisms. If one of these restriction site 

I polymorphisms is in the middle of a probe binding 

1 region, you can get three bands in a person, and it 
1 

I doesn't matter how you design 2 system, people are 

polymorphic and there's chances that you could get 

a three-handed pattern. In fact, it has been observ,rd. 

Q. With your probes or within your system? 

A .  With one of the probes in a very small percentage 

of the population there is a polymorphism that could 

generate a three-banded pattern. 

Q .  Were you able to distinguish whether that problem is 

with the design or your system, the enzyme you used 

! or the probe you used? 

A. I told you, you design a systel-, both probe and 

enzyme, that will give you one or two bands per - 
individual. the exceptions beinq when you have a 

polymorphism that creates a restriction site within 

the probc binding region. People are polymorphic. 

You don't pick a system that, say, 50 percent of th 

people ig the population will have a polymorphism 

so 50 percent of the people will have a three-bande 
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pattern. You wouldn't pick that system. You'd pick 
i 

a systen where it's a rare event or it doesn't occur 

at all. 

Q .  You also told me that in science if you develop a 1 
i 

system and you don't get the expected results, and 

you find out there's something wrong with the syste 

when you don't get what you expect, you don't use i 

any more because it's not scientific? 

A. That's not an unexpected result. I just told you 

that people are polymorphic. If people were all th 

same, and they should all have a two-banded pattern 

they were all the same and I act a three-banded 

pattern, something is wrong. People are polymorphi 

That's not an unexpected result, it's not a wrong 

result, it's not a flawed result. It's an explain- 

able result, a publishable result. In fact, we did 

publish that result. 

Q. Yes, I have a copy of it. Maybe I'll put it into 

evidencc now. Is it titled "Jdentification of 

complex DNA polymorphisms based on variable number 

of tanden repeats (VNTR) and restriction site 

polymornhism? 

A. Yes. 

Q. Produced by John Waye and Ron ?I. Fourney? 

A. Yes. 

Q. Do you mind if I put that into evidence? 

MR. WALSH: Oh, certainly not. In fact, I would have on 

redirect if he hadn't. 

COURT: Do you want to see it and identify it any better? 

(to the vitness). Perhaps you should show the 

witness. 

(Document handed to the witness.) 
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Q. That is !!our copy of your article? 

A. Yes. 

COURT: That will be VD-52. 

(DOCUMENT MARKED AS EXHIBIT VD-52) 

Q .  I understand in that research you found that there 

were thrce or more fragment lerqths found when you 

used the probes D4S139, is that right? 

A. In the examples on that paper? 

Q. As an exanple in that paper. 

A. We found on rare occasions individuals that did not 

produce the general and the morn common expectation 

of one or two. That included three and more, yes. 

Q. Three and more and that was on the D4 -- one of the 
probes %,as D4S139? 

A. That was the probe. 

Q. That was the probe, and any other probes besides 

that one you found that one? 

A. I think there's one other probe mentioned in there 

with a lifferent enzyme, so it's not -- 

Q. With a eifferent enzyme, so that doesn't have any- 

thing to do with your system or any test conducted 

in this case? 

A. No, generally when you make an observation and you 

publish it, it's probably mentioned in the 

discussion part of that paper, hut you try to draw 

parallel situations either fron the literature or 

from past work and that was fron work that we did i 

select% our probe and enzyme combinations. 

Q. I also understood you to testify that it's only goo 

science that when you find a problem either with an 

enzyme, a probe, or design in the system, then you 

abandon it? 
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NO, I -- 

Did you say that, or did you not? 

That may have been what happenrd to that statement 

when it went into ybur mind and it came back out. 

That's certainly not what I said. I said if you 

demonstrate that the system that you have isn't 

reliable, that you don't use it, you don't have a 

reliable test. What we published there is an 

observation, a reliable observation, a 

scientifically valid observation, an expected 

observation. 

So you're saying it's still reliable, then, to use 

that probe? 

For forensics? 

For forensic. 

Or any other purpose? Sure. 

Are you aware that the F. B. I. abandonned that 

probe? 

Not to my knowledge. 

So you don't know whether or not the F. B. I. 

abandonned the probe, 4DS139 (sic) because of that 

problem? 

As I said, not to my knowledge. I haven't talked 

to Bruce Budowle in quite some time. I'm not aware 

of that. 

Are you and Bruce Budowle still on good terms? 

I said I haven't -- 
Or is Re upset at you because you assisted defence 

in the Tee case? 

Not at all. 

Not at all? 

Not to my knowledge. 
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j 
i 

COURT: I wonder if we could take a b~cak here. 

(Accuset! escorted from courtroom.) 

i 
(Court rrcessed 10:55 a.m. to 11:15 a.m.1 I 

i 

(Accused Present.) 1 
COURT: We were going to finish with Dr. Waye or stand him 

aside this morning. Did counsc? have any suggestion, 1 
on what time we conclude before lunch? 1 

I MR. WALSH: My Lord, after breaking yesterday at suppertime,! 

we meant to mention this to you before we started 

this morning, when we broke yesterday at supper, 
I 
: : 

Mr. Firlotte and I had a discussion as to what would 
I 
I 

be logistically best and for the flow of the evidence 

and we reached an agreement. Ke would hope that you I I 
would indulge us. We would as4 that Mr. Furlotte be[ 

able to continue his cross-examination until when j 
the Court considers the end of the day. At that 1 

i 
point in time, the Crown would enter into evidence 1 
the autnrads done in the particular case here along 

with a summary of the items an? what lanes each of 

1 
the itens fit. There will be a written summary. 

I 
That will be entered into evidence along with the 

I 
report, a written report of Dr. John Bowen that he i , 

i 
made as n result of the testinc in this particular I 

case. That would enable the Crown to have an I 
I 
i 
1 

adequatr foundation to question Dr. Kidd, an adequati 

foundation, I would think, for my subsequent I 
witnesgcs, and then Dr. Bowen next week at some poin4 

I 
would take the stand and be subject to examination I 

and direct examination with respect to the evidence 

that had already been entered in. We would consider 

that to he an appropriate course to take. That 

I 
I 
i 

would enable -- i 
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COURT: I'm sorry, when Dr. Bowen cam? on he would -- 
MR. WALSH: Well, when Dr. Bowen takes the stand, and 

obviouslv he will be able to -- 

i 
! 

COURT: Yes, but you would have direct examination? 

MR. WALSH: Yes, direct and cross on that, but at this 

point in time my main concern 1s to ensure that I 

have an adequate foundation for the witnesses that 

are to follow and if we get into a situation where 

we stand Dr. Waye aside at noon time and then put 

Dr. Bowen on and stand him aside, it becomes a 

problem for both the Crown in trying to present the 

evidence and in terms of me scheduling witnesses. 

We have found that this might he the most appropriat 

and reasonable way if you would agree. 

COURT: How lonc would it take you to do that this 

afternoon? 

MR. WALSH: To enter these things into evidence? 

COURT: Yes? 

MR. WALSH: Probably five minutes, and we could go to as 

far as the Court wishes to go today with the cross- 

examination of Dr. Waye, and then I can plan and 

have sorr reasonable way of telling Dr. Waye when he 

would be expected to have to come back here because 

Dr. Waye, as you are aware, runs a lab and children' 

hospital and it's very important that he not be awa] 

too often, or too long. 

COURT: Maybe Mr. Furlotte will surprlse us and finish 

this afternoon. 

MR. FURLOTTE: fiave I surprised you yet? 

COURT: Yes. Agreeably. Everybody hc3s. 

MR. WALSH: Well, if the Court would Indulge us, we would 

like to do that, My Lord, if you would agree. 
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COURT: This is agreeable to you, Mr. Furlotte? This 

pattern is? 

MR. FURLOTTE: Yes, that's agreeable to me. 

COURT: Well, Ict's go on'now to until, let's say, half 

past twelve and then we'll start again about quartel 

to two or something like that and we'll finish this 

afternoon about four o'clock, perhaps. 

Q. Dr. Way?, I show you Exhibit VD-52 which is an 

article nntitled Identification of complex DNA 

polymorphisms based on variablc number of tandem 

repeats 2nd restriction site polymorphism. As I 

stated, that's prepared by yourself and 

Dr. Ron M. Fourney, is that correct? 

A. Yes. 

Q. Would you relay to the Court, please, just the 

siqnificance of this finding? 

A. The significance is that it was an event that we 

observed with a probe, a particular one relevant to 

our pronram as D4S139, and on occasion you can have 

three bands instead of a two band pattern. We 

devised experiments to demonstrate what was causing 

that. 

Q. That's particularly in relation to probe D4S139? 

A. The experiments and the stratecy for scientifically 

showing what was happening to nenerate three bands 

rather than the usual expectatlon of one or two were 

done with that probe. 

Q. And I understand from the paper that this occurred 

in about one percent of the individuals examined, 

seven out of 547, is that correct? 

A. Yes, out of that sample size that's how many people 

we noticed this happening in. 
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And I urderstand you ran the same test in the data 

base -- that was a Caucasian data base, Caucasians 

that you ran that sample, one percent? I 
Yes. I 
Basically in what, Canadian In2ians it ran at an 

average af about, was it eight percent? 

Again, I'd have to find that section of the paper. 

Canadian Indian population, top of page 226? 

It was higher. "about 88, data not shown". 

And you state also at the top of page 226, it says, 

"In addition, the HaeIII polymorphism in the Native 

Indian population appears to bc in genetic 

disequilibrium with the VNTR, since many of the 

individuals characterized by three-fragment 

phenotypcs have a pair of fragment lengths in common. 

Yes. 

"Thus, it is apparent that both the frequency 

of a given restriction site polymorphism and its 

degree of independence from the VNTR polymorphism 

may varli among different populations." Is that 

correct? 

Yes, you read that correctly. 

NOW, if this happened to a high degree within any 

race, would that be an appropriate probe to contir 

using? 

If I wanted to build a data base on a race and a 

high frequency of the people, 2s the example I gave 

before'llad three bands, we wouldn't -- that wouldn' 
be in our system. 

Would that create a problem if the frequency was 

too high? Would that create a problem with the 

interpretations within the established data base 

if you do have it? 
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A .  It would make more work. What the purpose of this 

paper is if you ever do run into the occasion where, 

and again, one percent, of the ?eople and the 

Caucasians that we serve, which is the relevant 

population that the system was built on for Caucasic 

one percent, so it can happen if you ever do run 

across that case, we devised a strategy that you 
I 

can define which two fragment lengths came from whicq 

chromosome. So you can actuallv define alleles and 

then go through and treat it as -- interpret it as 
a two banded pattern, which fraqments come from whi 

chromosome, define the alleles. 

Q. So am I to understand that whenever you do come 

across a three banded pattern, that you don't even 

know which chromosome they come from? 

A .  Not without doing further tests, no. You can have 

you have three bands. There's a number of 

possibilities. 

Q.  So if you're running the D4S13o and it shows three 

bands, you can't say for certain which bands come 

from the number 4 chromosome? 

A. That's not what I said again. 

Q.  That's not what you said, okay, I misunderstood you 

then. Please explain it again. 

A. When I say defining which bands belong to which 

chromosome, I'm talking chromosomes number 4. Whic 

two ban~s -- obviously we've wnrked out the 
mechanism that this occurs. It's because you have 

a polymorphism on one of those chromosome fours at 

that locus, a D4S139 locus, so you'll have two band 

generated from one of those chromosomes number 4 

at that locus. Now you want to find out which of 

those two bands go together. 
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Okay, so all three bands, then, actually would come I 
from number 4 chromosome? 

The two rumber 4 chromosomes. You want to find out 

which two come from'which chromosome. 

The thin4 is, you're saying you should have had two 

bands but one of the bands brokn in two for some 

reason or other? 

A polymorphism, not some reasop or another. The 

experiment clearly shows that. 

Now that's in one percent of thc Caucasians that 

you've identified that in, a little over one percent 

Yes, it would be fair to say itas a little more than 

one percent, yes, 7 out of 547. It's approximately 

one perccnt. 

Could that actually occur more often or to greater 

frequencl< if some of the third hands were so short 

that they run off the gel? 

Well, the gel's system is desiqned to include all th 

fragments of DNA not to run fr-qments off the gel. 

So if the system is applied thr way it's designed, 

all the fragments that you cut will be contained on 

the gel. They're not run off the gel. 

Well, I've read in a lot of cases where different 

labs the:.: admit that their gels are too short and 

thereforci the real short fragm-nts run off the end 

and are not accounted for. Are you saying the 

R. C. M. P. system has avoided that problem? 

Again,'the R. C. M. P. system was designed to 

contain all of the fragments that we wanted to 

analyze, which was all of the fragments. You're 

talking about -- if you're talking about other labs, 

you're ?robably talking about CollmarkLabs. They 
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analyze fragments from 2,000 bese pairs and up, 

their systedsdesign. Everything 2,000 base pairs 

and down is run off the gel, so certainly if you hav 

a third hand that's'below 2,000 in their system, you 

can't detect it. It's less than 2,000, it's in the 

drink every time. 

So your system is designed to pick up bands of 200, 

300 base pair lengths? 

Those pieces of DNA are contained on the gel. 

And your system is designed to identify them? 

Yes. 

And if they were there, they would be identified? 

Is that what you're saying? 

Again, if there's sufficient DNA for detection -- 
remember, you can run into prohlems where you don't 

have enough DNA to detect it. I can't tell you that 

I can detect them if there's not enough material to 

detect them. We can't speak in absolutes. 

Is it possible that -- or does it work that the 
smaller the DNA fragment size, maybe the more 

difficult it will be to identify it on an autorad? 

Yes, with these particular probes, the sensitivity 

of detection is dependant on their length. It's 

easier to detect larger ones than smaller ones. 

So if you had a weak signal and you picked up two 

very thin large bands, it coul6 very well be that 

there is a third fragment them somewhere which is 

too faict to pick up? 

I think I gave that example to the Court yesterday. 

I just wanted to substantiate that. 

Yes. 

So you could actually have a lot more three banded 

patterns than what you realize? 
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A. That would not be my opinion. We're not dealing, 

when we analyzed these 547 indloiduals, we weren't - 
Q. Is it possible -- 
A. -- we weren't -- 

I t 
I 

MR. WALSH: My Lord, let him finish his answer. 

A .  We werer't dealing with amounts of DNA that were 

a sub of them. We loaded enouoh DNA that we could 

analyze what's on. In my opinion, no, that would 

probably be a very accurate indication of the 

frequency with which small bands, third band or 

otherwise, would occur. 

Q. So you're saying in the R. C. b!. P. system that 

that is not possible? 

A. Again, you want to talk absolutes in a world where 

nothing is absolute. I just explained to you that 

the system and the way the data base was compiled, 

we weren't dealing with a situation that would give 

the result that you are trying to project. 

Q. So in the R. C. M. P. system you're saying it's not 

probable? 

A. We're talking about this data here and we're talking 

about thn incidence of a small molecular weight 

third band. Dealing with that situation, I just 

told you it's my opinion that that's an accurate 

frequency of that event occurring. 

Q. Do you suspect there's other scientists out there in 

the field that would have a different opinion, then?l 
- 

A. NO. 

Q - They'd all have the same opinion? 

A. Perhaps not that it would be seven out of 547. They 

have their own empirical data. but I'm -- 

Q. No, I'm talking about is it possible that there's 
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i 

Q. So when i get back and ask you the question again, 

other scientists out there who would conduct the 

same experiments and, relying on your data, would 

be'of thc opinion that it's possible that where you 

identified two same bands, that there are third 

bands that are not being identified because they are-- 

A. Other scientists that would allnw that possibility? 

Q. Yes? 

A .  Again, I brought up that possibility yesterday and 

I'm a scientist. I brought that to your attention, 

that if I was at the limit of detection and I had a 

small frzgment, it's possible that I could only 

detect the top two because of this factor of more 

sensitive detection at the top. I also explained 

that that would generate an exclusion. 

is it possible that there are a greater number of 

three banded patterns in your Sata base that you 

have not been able to recognize because of the 

small band that would be faint and undetectable? 

A. Again, I give you the same answer as the last time, 

the amounts of DNA that we analyzed building that 

data base were sufficient to dctect fragments, small 

or otherwise, and I have full confidence in those 

I 

numbers. 

Q. So you're saying if the amount is sufficient to 

detect two bands, it should have been sufficient to 

detect three bands? 
* 

A .  The number of the bands isn't at issue here. 

Whether you only have one band, it's the size of th: 

one band, can I detect a band of that size? I ran 

enough D?:A that I could detect a band of that size, 

third band, second band or first band, it really 

doesn't matter. It's the size of the band. 
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You state also at the bottom of page 226, it says, 

"Moreover, the fact that this type of polymorphism 

was detected in a limited study focusing on only ten 

! 
VNTR lori suggests that its occurrence is not ! 

infrequ~nt." Do you still maiotain that, that 

conclusion? 

I'm not talking about the frequency of a three i 
! 

banded pattern at -- no, no -- i 
At one site, I realize that. I 
Let's put it into context here at the one site. 1 

! 

Oh, you did have it right. 

yes. 1 
What I'm talking about -- I ' m  sorry -- what I ' m  i 
talking about is if I looked at 100 VNTR loci, would! 

I stumble upon this observation at another loci, i 

and agaln, I've explained people are polymorphic and I I 

my expectation is that you could find polymorphisms I 

at VNTR loci with particular enzymes in other 

I saw it in two of ten, as you mentioned. 

You also state on the top of pnqe 226, you say, 
I 

"... it is precisely in situations where an ! 
'unexpected' three-fragment phenotype is observed 

that thc interpretation of DNA typing results may I 
I prove confusing. In forensic studies, for example, ! 

DNA standards of unknown origin are often compared ; 
I 

without benefit of known standards. In such cases, ; 

! 
the investigator has no formal basis for establishin4 

! 

the nGhcr of individuals that may have contributed 1 
DNA to a particular sample." ! 

I 
Yes, thls is the justification for, in fact, I 
publishl~g the observation. It's to point out I 
something to other scientists that you can't think, 1 
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"I'm going to see one band, two bands, and that's it 

SO that when somebody does come across the situation 

I 'see three bands, I conclude there's more than one 

person. I'm laying out the 1o"ic for even expressin, 

this. 

Q. Okay, now you state, "In such rases allelic 

fragments may be identified using alternative 

restriction endonucleases," or restriction enzymes. 

So are you suggesting there what you should be doing 

is using a different enzyme rather than HaeIII? 

A. No, I'm suggesting we do -- that if you had a 

forensic case where your client's DNA matched the 

blood sample but it wasn't two hands, it was three 

bands, that's still a match. If you wanted to put a 

frequency to that, you'd have to use an alternative 

restriction endonuclease and follow a scheme similar 

to the ore describe in this papsr where we applied 

HaeIII in combination or by itself with Hinfl, Mbol, 

Alul or psal, different enzymes, and sort out which 

I fragments around which chromosome 4. That's all I'n 

saying. 

Q. Is it possible, I'll go back to questions I asked 

yesterdav, because of this studv, and I admit you 

don't krnw anything absolutely, but is it possible 

that HaeIII actually cuts wherr it's not supposed tc 

A. And generates this -- 
0. And generates this phenomenon? - 
A. In my opmion, no. 

Q. If, in due course, you were to find out that you 

end up with this phenomenon is the use of all the 

probes the R. C. M. P. use, what would your conclusj 

be then? The same thing? Would it change anything: 
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A. Again, you're stating something that's contradictory 

to what I know to be true, but if we can backtrack 

and rein..ent the wheel and makc it square rather thz 

round, all the probes in the R. C. M. P. system gave 

not one, not two, but four, we'd still be developin: 

the systcm. 

Q. Would you be able to use the sene data base? 

A. We woulec't have developed the data base without 

this part. Part of the initial plan was to find 

locus enzyme combinations wherr the majority of the 

time, and I submit that 99 percent is a fair use of 

the word majority, that expectation would be 

realized, and with the other probes, three-banded 

patterns or even more were, in fact unobserved for 

some of these loci. So you bulld a system that fit! 

those criteria and we did build that system and we 

proceed~d to build a data bases. Had with each of 

those loci enzymne combinations 50 percent of the 

people yiven three-banded patterns, we'd be moving 

onto another five loci for development. 

Q. Okay, I'll go back to one of your statements 

originally, that if you're getting a three-banded 

pattern then there's something wrong with the desigl 

of your system, something wrono with your probe, or 

somethinrr wrong with the enzymcs you're using, or 

now we have something wrong with the DNA or 

polymorphic segment? - 
A. We're hax-ing a real problem understanding each othol 

We developed the system -- 
Q. I told you we'd have that when we began, doctor. 

A. We're meeting the formal expectation, then. 

Speakino of formal expectations, we develop a syster 
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we pick vnzymes, probes: we evzluate them, we know 

I in the population in question the formal expectation. 

will be one or two bands. We've demonstrated that. 

we also know that, because people are different, you 

can have polymorphisms and, as I've demonstrated and 

publisheS, one percent of the tlme you've got a thre 

or more Sanded pattern at this >articular locus due 

to a polvnorphism. I have a formal expectation that 

this can happen. I publish a method to sort it out. 

Q - But when you developed your system, this was totally 

unexpectrd, was it not? 

A. As a matter of fact, the first time I saw it, it was 

a matter of perhaps two days that all the experiment 

to expl~ln it were done. It wasn't totally i 
unexpected. 

Q. Well, whcn you first saw it. Pefore you even 

developed the system for the R. C. M. P., did you 

expect something like this? 

A. It had hren observed in numerous other systems. In 

fact, thc reviewers, when they reviewed this paper, 

cited all sorts of examples in the literature where 

a VNTR locus with a particular enzyme gave more than 

two bands, and if I didn't expect the possibility 

that you could have polymorphim on the inside, I 

wouldn't. have gone through the arduous task of 

evaluatlrg ten such loci and nunerous different 

enzymes, myself and the F. B. 1. and other 

investigators. I didn't do that myself. 

Q .  SO you'rc saying that this is 2othing new? This 

has been known for years? 

A. Restriction site polymorphisms? 

Q. Yes? 
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I didn't invent them. They've been around a long 

time . 
1'm not saying you invented thcm. I'm talking about 

somebody finding it, that it's there. 

Finding n restriction site pol'morphism? 

You don't invent problems with people's DNA. 

It's not a problem, it's a polymorphism. 

You don't invent them, do you? 

NO. 

Any more than you invent chromosomes? 

Correct, they're there. 

And how Long has this phenomenon been identified? 

Restriction site polymorphisms? 

Yes? As three-banded patterns? 

As three-banded patterns, or two or more banded 

patterns. 

Yes? 

I'd actually have to hit the literature myself and 

start looking at pictures, but I'm sure I could go 

back fi:n or six years and find pictures in journals 
I 

that ha3:a more than two bands at a VNTR locus. I 
And when you developed your system, did you try to 

avoid sonething like this? 
I 

As I said, we looked at various loci and various 1 
enzyme combinations and that was one of the criteria I 
for picking a locus, that it qave, predominantly, onb 

or two bands. - 
But you're finding out you di2n't get your expected 

results? 

No, polynorphism is an expecte?. result. What we're 

looking at is we don't want that polymorphism to be 

frequent. As I said before, if 50 percent of the 
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people you look had three-banded patterns, that's 

not an appropriate probe locus combination to be 

using and it wouldn't be used. We're dealing with 

something one percent. 

Q. If you found that it was too infrequent, which would 

be what in your book? 

A. Too infr~quent? 

Q. Yes, for the use within your s>;stem that you have 

established, with the data bas" that you have 

established at this time? 

A. I don't think it could ever be too infrequent. What 

you want is for it to be one or two bands. Too 

frequent, I just gave you the cxample of 50 percent. I 
That would be something that's just unacceptably 1 
frequent. 

Q .  You stat- in the middle of pagc 226, you say, 

"We have analyzed this locus i- HaeIII-digested 

genomic DNA and find that about 25% of Caucasians 

tested ... have three-fragment 'lybridization 
phenotypps (data not shown). This not only confirms 

the existence of an internal HaeIII site within the 

D7S22 locus, but also demonstrates that it is 

polymorphic in the population." And that's in what, 

25 percr-t of the Caucasians, that D7S22? 

Where the sample size was 100. I'm stating that thi 

can't happen at another VNTR locus with another 

enzyme. Was it another -- no, it was that enzyme, 
and that rather than it being one percent, which is 

rare, it was 25 percent. You'll not that a cloned 

93 and locus D7S22 probably wor't be heard of again. 

It certainly won't come on a case specific evidence 

because that was deemed to be inappropriate. 
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What I'm concerned about, Doctor, and this paper 

is that you have a look at Exhjhit VD-45 in lanes 

I 
I 

B and C where we have a visual match, okay? Now, 

let's take, for instance, that this is the known 

sample, R. C is the unknown sample. These bands ar 

extremely light in both lanes. These two bands are 

extremely light in both lanes. Now, I think you've 

already admitted that it's possible that there would 

be a third band but because it's -- the intensity 

is not there, we can't recognize it on the autorad. 

IS that right? That it's possible? 

That's a scenario. 

That's a scenario. Is it also nossible that two 

persons could share one band -- maybe this is a 

legitimate band. Two persons also share two bands 

with broken fragments and both would have third band 

with broken fragments, but the third ones are 

definitely distinguishable in length and would not 

create a match, but we can't obqerve it? It's 

possible the third fragments would be a different 

length? 

Again, you're dealing with a test that didn't work. 

You didn't detect the fragments. 

Right, but is that scenario possible? 

Yes. 

So if you are dealing with a sub-group or sub- 

population something like the Canadian Indians, 1 . 
Canadian Natives, where there's a high frcqucncy of I 
this, three-banded patterns an* you can only detect 

two of the banded patterns, you may have the 

situatio? where you're assuminn a lot of high 

frequency situations where you're creating matches 

where actually matches do not occur? 
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You picked a bad example with the Native Indians. 

Do you b.ave a better one? It's the only thing I 

have to work with, I'm sorry. 

Well, the Native 1ndians that the third band would 

be in thc same position. I mentioned -- you read -- 

That's because you were workin? with pristine sample 

No, you read -- 
We're not dealing with pristine samples in this 

case. 

You read about disequilibrium, that the bands were 

in disequilibrium, polymorphisrs were disequilibriun 

Well, that only tells you that you have to have a 

separate data base for Canadian Indians. 

Which we knew from the beginninq. 

Which we knew from the beginning, right. But say 

we were dealing with this problem in the Native 

Indians and you weren't dealinq with pristine 

samples, you were dealing with contaminated samples 

and samples that give very weak signals, very light 

bends ic the autorads, where there's a lot of three- 

banded people, patterns, and you get, because they 

are very light, you can only dctect two of those 

bands but you know there's a good possibility there1 

third ones lying down here which could either 

exclude a person or include a aerson, would you 

interpret a match under those situations? 

This is something I went throuc!l yesterday in my 

presentation with one and two-banded patterns. 

There's nothing peculiar to three-banded patterns, 

You can do this exact same examnle with two-banded 

patterns and I did it yesterday, and I showed you 

that that was an example of something that has 
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been interpreted improperly and if it is interpreted 

that way, you've called a match that's not correct 

for one probe. You go to the ncvt probe and you'll 

have an rxclusion if they're from different people. 

I have no problem with that, evcn if there's three 

or four-banded patterns a person, if you can match tl 

you can natch them, if you can find them. First of 

all you've got to find them, and what I'm saying is 

there's a possibility when you have light bands in 

a population that may produce three-banded patterns, 

there's a good possibility that when you only can 

come up with very light bands, that you're not 

identifying the third band and, therefore, you are nt 

identifying a profile. 

You've got a -- 

It's inconclusive? 

First off, you're dealing with something -- I went 
through the example of top and bottom band, and you 

can stick a third band in there if you're stuck on 

a third hand example, two bands at the top that'll 

match and third bands whose sensitivity of detection 

are different because you're dealing with small 

amounts in your evidence sample and large amounts in 

your blood sample. You'll have a partial match and 

that's not even score. That's an inconclusive. 

That's not used against your cl~ent or for your 

client. Flow would you like it to be used? 

It would he inconclusive? 

I just said it's inconclusive. 

Right, so you could have a lot of situations where 

you're calling matches, where i f  you knew whether or 

not the third band -- but because you don't know if 
there's a third band or not, I'm saying it should be 

ruled inconclusive where you ha7.e a population 
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where this situation could occur a lot, where you 

can't rely on just two bands in very faint band 

situations. 

A. You're creating, iE I understand you correctly, and 

I'm not -- that's a big assumption here. You're 

creating a situation where I'm given something that 

I can observe and you're going to counter by saying, 

''Well, I think there's things that you can't observe 

since you can't prove that they don't exist, these 

things that this one's here and this one's here, we 

shouldn't be doing this test." Youhave to deal 

with what you see. 

Q. Maybe that might be the bottom line, we shouldn't be 

doing the test. 

MR. WALSH: Again, I don't know if that is a question or 

a statement or was meant to be -- If he would please I 
just ask his questions of the loctor. 

If you can't account and explain all the anomalies 

that you uncover during testing, should you continue 

on with the tests? 

Which anomaly? 

I would call a three-handed pattern an anomaly. 

And they're explainable. 

They're explainable? 

There's methods to explain ther,. 

But you admit you can't not always detect the three. 

handed patterns if the -- 
I freely admit that if I'm given insufficient 

sample, that's the determining factor whether I'll 

detect something. It's not a DXA-specific problem. 

If I want to detect a latent fingerprint, I have to 

put my finger on the table to leave it. 
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Q. In the case of Caldwell at page 440, the judge state 

"It is hiqhly unlikely that the probe will find its 

complementary code on fragments of equal length in 

the specimens of two people." Kow, that is, again, 

an understatement or over evaluation of your system, 

is it not, when you're talking about high unlikely 

for one probe to find its complementary base pair 

among two different people? All you have to do to 

explain that situation or to find a frequency, I 

believe, is you stated yesterday was to use a Hardy 

Weinberg formula? Hardy Weinberg formula? 

A. Okay, I'm not trying to stall o r  anything but could 

you read the whole sentence to me again? I want to 

get the coulds and the mays and the woulds straight 

in my head what the man was saying. 

MR. WALSH: Perhaps it might be appropriate, My Lord, if 

he read the whole paragraph to set it in context. 

COURT: I wonder if it wouldn't be better, perhaps, have yc 

got that on a loose sheet there, Mr. Furlotte? 

Perhaps you could give it to the witness and let hin 

just peruse it. It's a rather complex statement. 

MR. WALSH: I have it here, My Lord. 

COURT: Well, you give the witness one copy from somewhere, 

anyway. 

(Document passed to the witness.) 

COURT: Just give the witness a chancr to read it first. 

Take your time. 

Q. Again,'as the information in that case, does it say 

that it's highly unlikely that the probe will find 

its complementary code on fragnents of equal length 

in the specimens of two people? 

A. This is what the judge or lawyer, whoever wrote this 

says, y e s .  
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MR. 

And he's talking about one probc here, not variable 

probes? 

That is what he has written. 

But in truth, it's rarely commo? for two people to 

share both bands on the same -- with the probing of 

individual probes? 

Yes. 

On one probe? 

If what he said was absolutely true, which is what 

we always seem to be hearkenino back to, a judge 

saying something and it has to be absolutely true 

in all instances. If what he i s  saying is absolute1 

true, we'd do one probing, call a match, and go home 

for the day. We've got our match. 

Right. 

We built a data base because we know fragments of 

the same length can occur in different individuals. 

That's why we say, "is consistrnt with coming from 

this individual,' and not, "did come from this 

individual. " 

And again in Caldwell, the judcn, as in the other 

case as stated, says that, ''It's highly unlikely 

that a probe will find its complementary code on 

fragments of equal length in the specimens of two 

people." So it seems to me that the expert witness< 

in the States, at least, they're coming before the 

courts and they are not fully explaining -- 

WALSH: OB]ection. We don't have 'he transcript. Now, 

I have rot been objecting to Mr. Furlotte's use of 

cases to question expert witnesses. There is a 

danger associated that I expect the Court is well 

aware of, but we don't want to inhibit his cross- 

examination. But to make a statement like that 
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without the transcript is not founded. 

COURT: Well, this is merely, of course, the judge's 

interpretation of what the effect of the evidence 

is and hc may be correct or he may not have been 

correct. He's not a scientist and he's not, 

presumably, expressing himself in scientific terms 

necessarily. 

MR. WALSH: B U ~ ,  and I was prepared to leave it at that, 

but Mr. Furlotte now is asking the Doctor questions 

to the effect that perhaps the experts in those 

cases were misleading the Court. 

MR. FURLOTTE: My Lord, the only purpose of this cross- 

examination is I want to make absolutely certain 

that you come out with a better understanding of 

this so-called expertise than the judges in the 

United States who ruled that this stuff was admissit 

It's -- 
COURT: Well, the judge in the Caldwell case may have been 

trying to play scientist. I suppose it's a natural 

MR. FURLOTTE: Vie11. I don't know whether he's trying to 

play scientist -- 
COURT: It's a natural tendency for jlrdges, I suppose, on 

this typc of case, but when I road their decisions 

I realize that they don't have a scientific back- 

ground. They are expressing these things in laymen' 

terms. h'ell, anyway, what is !:our question to this 

witness, Mr. Furlotte, on this point? 

Q. My queStion of this witness, it is not highly unlikc 

is it, that two people can share both bands with one 

same probe? 

A. Again, you have to define what "highly unlikely'' is. 

Apparently with this judge, hiqhly unlikely was the 

appropriate word. It, again, depends on the probe 
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and how variable it attacks. Some loci, a great 

number of people in this room, if you analyzed them, 

a high proportion, a significant number of people in 

this roor would have fragments of the same length. 

Other probes, you could analyze my DNA and the phrast 

"highly u?likelyW would be appro?riate because you 

probably wouldn't find somebody in this room with th, 

same pattern. It depends on the situation. He's 

given, I think, one interpretation that could apply 

to one situation and when we're dealing with hyper- 

variable probes, it's not an inaccurate reflection 

of what happens. He didn't give every qualifier for 

every eve-t that could happen i? every situation. 

It would he a long legal task. 

Now, could errors in matches be declared, I think 

one because of mislabelling, that would be one way? 

Mislabelllnq at various steps. Obviously some -- 
And it could end up with a false positive by 

mislabellrng? 

If somebody draws blood from a :.erson and labels it 

John Wayc when, in fact, it came from my wife, I'm 

analyzing something that's been misidentified. 

You could also have a false positive through the 

cross-mixing of samples? 

If somebody took tube A and tube B, switched them 

around and mislabelled and proceeded on with the 

test, he attribute the patterns in a converse manne 

dependinq on how ha mine+ up thc tube+. 

Bacterial contamination? 

Would do the same thing. 

Or you could get a false positive through 

interpretation of bacterial cortamination? 
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Not if the test is done properly and interpreted 

properly. 

Not if it's done properly? 

We've gone down that road -- 
Not in the R. C. M. P. lab, anyway? 

I'm speaking personally. I'm testifying for myself. 

How about less than perfect chemical preparation? 

Less than perfect chemical preparation, making 

buffers, the likes of that, PAG materials? Not in 

my opinion. There's things you certainly can do 

preparinq a chemical that will either enhance the 

ability of the technique to work or it will detract 

from it and those are all thinps, protocol 

modifications, some protocols work better than the 

other. It's not going to chanqe the result. 

What about something that might enhance the ability 

of the fragment to migrate? 

We've already talked about Ethidium Bromide and the 

likes. That's a lab reagent. 

That would slow it down? 

We have a study that shows that that alters mobilit 

What about certain chemicals t:at might speed the 

migration up of the fragment, :ust like long 

distanc- swimmers grease themselves to swim through 

the water to reduce the friction? 

If there's chemicals that will slow it down, as a 

scientist, I'd have to allow for the possibility 

of yo< coming up with a chemical that might speed 

it up. 

Or diff~rent amounts of certail chemicals might 

change the so-called friction or resistance or the 

ability to speed it up? 
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It's a qood rationale for havinq controls for that 

sort of thing, and they're built into the system. 

Can therc be partial digestion by a restricted 

enzyme? It might give you a false positive? 

NO, because the test, the enzyDa hasn't worked, the 

test hasn't worked. There's no result. The enzyme 

doesn't -- 
No, no, I'm saying partial digestion, I'm not sayinc 

not digestion at all or -- 

Again, partial digestion, first off you'd have 

controls to detect it. If you detected it, the tes. 

hasn't worked as you designed it to work and you 

don't derive any information from it. If you 

interpret the test incorrectly, you could get the 

wrong answer. 

A lot would go on the interpretation as to whether 

or not the digestion process did work. Again you 

have to interpret an autorad? 

No, you design a test -- That's the end result, 

you interpret the autorad, but if you design a test 

with checks all along the way that look at these 

possibilities, these things don't come out at 

random. This could or couldn't happen, we can or 

can't recognize it happening. We have controls all 

along the way. You can evaluete these things. Ask 

the question, did it work, didn't it work. 

And you can also get a false positive through sampl 

degradation if you weren't aware? 

You're saying also. I haven't agreed to any of the 

previous. Sample degradation falls into the same 

matter. If your sample is degraded, there's nothin 

to analyze. 
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Band shiiting? 

Again we -- 

~gain, you deny you can get a false positive through 

band shifting, if the tests are done right? 

We're getting the terminology, if the tests are done 

right and interpreted properly, I'll recognize that 

it's band shifting and, as I said yesterday, I can, 

as a scientist, demonstrate that that is a band 

shift and as a good scientist, I'd be well within 

my rights to call it a match. You bend over backwar 

to throw out that and call it inconclusive. 

I believe you've already established yesterday that 

the samples of the same person r,lill not run exactly 

the same speed every time? 

Yes, I can analyze my DNA on a number of occasions. 

And some of the causes on that night be the buffer 

that the agarose gel and the s ~ l t  solutions are 

all manufactured and can vary between one batch and 

the next? Would those be some of the reasons why 

the same DNA would not run at the same speed all the 

time? 

You'd be talking about different gels running things 

on different days if I changed a11 my reagents, a 

variability and a reagent could cause all the sampls 

on one gel to run differently from all the samples 

the previous day or something like that does form a 

possibility. Again, you have controls for all that. - 
You have controls for all that, that's right. 

Certainly. 

Your marker lanes, your monomorphic probes? 

Marker lanes, monomorphic probcs, those are control! 

yes, control DNAs. 
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And again, the gel might not be absolutely 

consiste-t across its length? ?hat might cause a 

variation in different runs in different lanes? 

Consistent across its length? It would be incorrect 

dimensions? I'm not understanding, are you talking 

dimensions of the gel? 

How deep is your gel when you run your samples? 

How thick is it? 

The exact thickness, I've never taken a micrometer t,) 

a gel. what you do is -- 

Very thin. 

No, when you make a gel, it's liquid. You make a 

volume of that gel, you put it in a form which is 

just like pouring concrete. You pour it in, set 

volume, same volume every time, the same form every 

time, and it'll come to the saTe level every time. 

When thc gel solidifies, just like concrete, it'll 

be roughly the same depth every time. 

It's just like concrete when it solidifies? 

No, or I would have brought one in to demonstrate 

to the Court what they look like. It's actually 

like Jello, but it's not liquid any more. I can 

pick it up and I could -- I couldn't throw it to 

you. It. would probably break when you caught it, 

but I could pass it to you. 

Well, mavbe it doesn't solidify evenly across the 

gel. Maybe this would be these expert witnesses 

you're' talking about? 

Doesn't solidify so liquid in one part, half gooey 

in the other part, solid in the other part? 

Well, mzybe not right from licuid to gel, but sligt 

variations? 
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I'd love to read the text of thr experts trying to 

explain that. It's not a reality. You boil it, you 

cool it, vou pour it, it solidifies. 

I understand, what, you shouldn't allow a gel to get 

too dry clther? It should -- 
Well, the gel is made with water, so I boiled it, 

cooled it, poured it, it solidified; then I went on 

holidays :or a week, water camps out of the gel, 

the gel <?@creases in thickness, it dries up. That 

wouldn't be good practice. That's not in the 

protocol. 

No, it's not in the protocol. 

You make up a gel and you use it. 

So it depends how long you allow a gel to sit to 

solidify that, depending on hov easy the fragments 

are goin? to move through it. "hat would have some 

bearing on it, would it not? 

No. If you're talking reasonable use. The use I 

just garc was a poor use of gel, leaving it on your 

bench for a week. If I left it on the bench for six 

minutes >.ersus an hour it will have no effect. If I 

leave it on six minutes versus four hours, it'll have. 

no effect. 

The thinq I'm considering is maybe the gel would not 

solidify or dry up, to use another term, evenly 

across it and therefore you could get variations in 

lengths? 

And I just tried to explain th-t that's a function 

of reasonable time, and I'm sure that there's more 

water atoms that leave the surface of the gel over 

a period of one hour versus fir.e minutes. I'm 

telling you that its effect on migration of DNA is 

not measurable. 
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Q. What if the lanes into which thc samples are poured 

can have variations and imperfections that can affec' 

the speec? from one lane to the next, which would be 

called band shifting. Do you dcny that this could 

happen also? 

A .  Again, the lanes aren't cast individually. If you 

cast your lanes individually, then lined them all up 

and ran your sample, certainly a difference from 

lane one to lane two because thcy were cast 

independently. It would make a difference. Remembe 

you boil up the gel material for the whole gel, S W ~ S  

it around, you've got a homogeneous solution. You 

pour it, it's still a homogeneous solution. It 

solidifies and it's a homogeneous slab. The lanes 

weren't formed as lane one, lane two, lane three, 

lane four. They are formed as a pool and solidifies 

Q .  Maybe 1'11 use an example of, mybe, you know, a 

person tnnning, or I've used epoxy. I've used body 

fill before, and sometimes the body fill will harden 

in one area a lot quicker than the other area where 

I put it on the car, and maybe Secause I didn't mix 

it up well enough. Could this !lappen with a gel? 

A.  I imagine when you're -- 

Q - And cause band shifting? 

A. I don't have much experience with bondo or any of 

that material, but I imagine the part that dried 

quickly was a thin layer of it and the part that 

dried quickly was a nice rust spot you were trying 

to fix. You're not dealing with a situation that' 

even comparable to pouring a gel. 

Q. I'm going to show you Exhibit VD-37 which I believe 

was used to explain the migration of the hand 

fragments through the gel. Was that meant to show 
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that the larger it is, then the more resistance it 

has to go through the gel, and therefore travel at 

a slower rate? 

A .  yes, it was a cartoon. It's not even -- when I 

explained this yesterday, it's not meant to depict 

the exact mechanism by which this works. It's meant 

to depict the result of the larqer ones will have a 

harder time going through than the smaller ones. 

It's meant to depict what we're trying to do. That' 

in no way to apply a mechanism here. 

Q. Right. I understand that, but just for clarity's 

sake for everybody else, let's take, for instance, 

my pen is a DNA fragment, say that top fragment or 

the middle one. It doesn't matter, okay? Now, whet 

that travels through the gel, does it travel sidewa! 

like that, or would it travel -- or would you know? 
A. It's not a rigid molecule. 

Q. Would you know how it travels, whether it travels 

that way or this way? (Indicating). 

A. Again, I've been asked this question before, and 

really, the way you have to answer it is to get your 

electron microscope video camera and follow one of 

these molecules through. People haven't done that, r 
not to my knowledge. The currect theories about how 

DNA molecules migrate through a gel is much like a 
! 

snake. It weaves its way through the pores and 
I 

I 
through this maze from end to end. - 

Q. But nobody knows for sure? Is that what you're 
I i 
! 

saying, it's just a theory yet? i 
I 

A. The actual mechanism by which DNA molecules migrate I 
I 

agarose gels, there are several theories about it. I 
I 
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I 
What we do know is that they do migrate through and 

they do migrate through as a function of size. The 

mechanism, really, most molecular biologists would 

agree it's really unimportant. 

What would be important, though, would be if that 

theory is correct. What would be important is as tc 

h-ow fraaile or flexible a DNA molecule fragment is 

so that it could work its way like a snake through 

the pores. If it was as straisht as my pen and as 

rigid as my pen, it would have a hard time to work 

its way through, would it not? 

It's not straight and rigid, though. 

IS there -- 

People can look at DNA moleculcs. 

Is there anything that can cause DNA molecule I 
fragments to become rigid as from contamination 

of any kinds? 

To increase their rigidity? 

To incrcase their rigidity? 

Ethidiun bromide increases the rigidity of the 

DNA -- it doesn't make it like your pen. Rather 

than having a floppy piece of spagetti, you might 

have a little more resistance to -- 

Which causes band shifting, risht? 

It's onc of the theories of wty a dye like ethidium 

bromide would retard the migration of something 

through the gel. 

Now, y>u know through experiments that ethidium 

bromide causes band shifting? 
I 

Can cause band shifting in some systems. 

There could be a lot of other factors out there that 

could cause DNA to be rigid that we don't know about b I 
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A. That could alter rigidity. 

Q. Alter riqidity, yes? 

A. Yes. 

Q. I'm thinking of the latest guy -- I'm concerned 
because of the latest news from England where the 

Birmingham Six spent sixteen yrars in prison because 

of scientific evidence. Do you know about that case 

A. And that would be a DNA typing case? 

Q. No, it wasn't DNA typing, it was just a common 

occurrence where scientific evidence was over 

estimated. 

COURT: Mr. Furlotte, just a minute -- 

MR. WALSH: My Lord, I'm wondering, again. without -- 

believe me, I'm not attempting to restrict his 

cross-examination, but at some points I would like 

to know what the relevance of the Birmingham Six 

in England, other than I understand that some DNA 

lawyer in the States used it to colour up a magazine 

article that he wrote, I don't know what relevance 

it has to the issues we have hcre, and that's my 

only rezson for standing up and -- 

COURT: There wzs no DNA involved in that? 

MR. FURLOTTE: No, it's just the issuc as the precautions 

we have to take when we are ready to declare how 

reliablc tests are. 

COURT: Isn't that more an argument you should be using on 

a stupid judge rather than incorporating it in a - 
question to a scientist witnesc? 

MR. FURLOTTE: Does that mean you want to step down from 

the bench, My Lord, so I can find a stupid judge? 

COURT: Judges are supposed to be stupid. You're getting 

a little too far afield there. 



68 Dr. Waye - Cross (Mr. Furlotte) 

Dr. Waye, is there any way we know how thick DNA 

fragments are? Are they common, or are some fragmen 

bigger than others in, say, thickness-wise? We know 

you're comparing length, okay, of the fragments, 

but say a DNA molecule of that hand, or these strand 

in different people could they be different sizes? 

You'd be attacking the Nobel Prize winning work of 

Watson and Crick. DNA structurc was defined in 

1953. It hasn't changed since then and it's been 

looked at pretty closely. That's a pretty set 

dimension. It's a small dimention, it's not -- it's 

measured in angstroms. 

Yes, but has it ever -- I don't know. I'm totally 

ignorant on this. 

The answer is no. 

The answer is no? How are we ?.ble to determine that 

do you know, that the answer is no? That the 

thickness, aside from the base pairs and the number 

of base pairs and the length, how do we know that 

this is not thicker in one person than another? 

People are different sizes. 

That does not differ in any one person versus your 

pet dog. DNA is DNA. It has t!le same chemical 

structurc. It's going to have the same dimensions. 

I'm not talking about chemical structure. 

Yes, you are when you're talki-q about configuratior 

That's part of the chemistry. That's the double 

helix. ' 

That's the double helix? So there's no way you woul 

have the different size, a different size snake 

going through the -- 

Length is the parameter you're Looking at. 
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Q. Length is the parameter you peoole are looking at. 

What I wnqt to know -- I want to look at it from 
another ~ ~ e w ,  and is it possiblc that you have a 

different size snake running through the gel? 

A. Fat DNA, skinny DNA, no. 

Q. YOU know that for a fact, do you, or you're guessing 

A. That's soqething that I have -- again, I haven't 

looked at 5 billion DNA from 5 hillion people at tha 

level of relying on the Nobel Prize winning work of 

Watson and Krick and how it's held up pretty much 

to peer review over the last aliost forty years. 

It's fact. 

Q. And as yrsterday, just the fact that people get old 

and stif! and move a lot slower, that doesn't mean 

their DNA becomes a little morr rigid along with 

their bodies? There's no micro-causing, macro- I 

expected. 

COURT: Can we start again at half past one? 

MR. FURL0TTE:- That's fine with me. 

causing analogy here, is there? 

A. Well, there's a lot of theories into aging. If that 

were a theory you wanted to put forth, you do like 

all scientists. You put forth a theory, you write 

a grant uroposal and you try to get money to 

investigate that. 

MR. FURLOTTE: My Lord, this might be an appropriate time 

to break for lunch, and if you want to come back a 

little early if we're quitting earlier than you had 

COURT: I just want to wind up this morning with a question I 

, 

which is perhaps a stupid one. Would jello work as I 
a gel? What do you mix with water to make a gel? j 



70 Dr. Waye - Cross (Mr. Furlotte)! 

I don't really know what gel is made of. It's made 

of a polvmer-like, all of thesc jelly-like things 

are long molecules. Some of them are carbohydrates 

and you can add water to them and they will solidify 

It's not a bad analogy, but I Con't know exactly 

what Jello is composed of. Consistency-wise, it 

varies. 

(Accused escorted from courtroon.) 

(Court Pccessed 12:20 p.m. to 1:30 p.m.) 

(Accused Present) 1 
(Cross E.amination of Dr. Waye by Mr. Furlotte 

continurs. ) 

Dr. Way?, is it true that in the DNA structure the 

order of the different band s-quences, even in you 

polymorphics, probably determine some characteristi 

which wlll be expressed in an individual's physical 

or mental make-up? 

The order of the bases? 

Yes? 

Yes, it's a genetic code, and yes, it does code for I 
features that make you human a?d -- I 
Different characteristic traits? I 
Yes. 

And even in some of the polymorphisms that, I suppo: 

have been identified, but yet no specific purpose 

has been attributed to them, it could have to do wit 

certain diseases and/or mental traits? 

There are undoubtedly genes or regions of DNA 

in the human body that will influence mental traits. 

That's a matter of fact. 

Q. I think naybe even schizophrenia is being examined 

as one possible polymorphism? 
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A .  There is evidence that certain genes located on 

certain regions on chromosomes are involved in 

schizophrenia. 

Q. so just to understand the DNA structure a little 

greater, there's a possibility that some of the 

sites that these probes have bcon examining throuqh- 

out the R. C. M. P. experiments and data base, that 

some of these probes maybe examined at sites that 

could be attributable to specific diseases yet to 

be discovered? 

A .  There's no evidence to support that. The sequence 

of the bases and the structure of these loci are no4 

such that these loci code for proteins. That's the 

function of DNA. There's no mystery to how these 

order 05 the bases will code for a feature. The 

bases will specify a code which makes a protein. 

You can simply read a sequence into a computer and 

the computer will tell you the amino acid or the 

protein sequence that that piece of DNA can code fo 

These arc non-coding regions of DNA. They don't 

code for proteins. 

Q. You say they're non coding? 

A. That's exactly what I said, non coding. 

Q. I'm just wondering if, just so I can get a better 

understanding of this, that, say, for any specific 

probe that there would be people who fit into bin 8 

or bin 12, they may share not just common fragment - 
length, but they share a common physical or mental 

trait that is really -- we really can't detect what 
it is, but yet, they still share some physical or 

mental trait because of that specific fragment 

length? 
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Well, thcy're not genes that code for functions like 

that. They're non coding. 

They're "on coding? As far as you know, or is it 

possible for them to be coded? 

The VNTR region that we look at are comprised of 

tandem reneats and it's non-codlng DNA. It's not 

making a protein, the absence or presence of which 

makes your eyes green or makes vou have schizophreni 

Now, when you say they're non coding, is that just 

because w e  haven't been able to recognize a purpose 

to them, or is it because they would absolutely have 

no purpose? 

No, it's a statement of fact, a piece of DNA is 

either coding or non-coding. It has the potential 

to make R protein or it doesn't. That's, again, 

shortly after the structure of this molecule was 

determined in the early fifties. Shortly after that 

people who discovered the structure and published 

those works deciphered the code, deciphered the 

method of how we can read through the sequence of 

base pairs to find out what, if any, protein it coul 

code for. 

I understand from case law that atcellmarktheir 

protocol. was that one scientist would ordinarily 

work on a sample from start to finish. He'd then 

analyze n sample between known and unknown samples 

and I assume that's the same procedure taken at the 

One person would analyze -- 

One person would begin working on it from start to 

finish and then he would analyze it? 

In my experience, and I did se.,eral cases, not 
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hundreds, but several cases, and that's the way I 

did it. I accepted the exhibits and I proceeded 

through the testing beginning to end and I testified 

in court. That's the way I did it. 

Now, I believe atcellmarkalso that the second 

scientist would make a completely independent 

assessment of the match before any report was made? 

Is this also a procedure that's followed by the 

R. C. M. P.? 

Again, when I worked at the R. C. M. P., when I did 

case work at the R. C. M. P., it wasn't a formal 

written policy that your results be reviewed and 

agreed on by everyone else, but as you generated the 

results, they were certainly shown to other people 

in the lab and your conclusions were certainly 

presented to people in the lab. 

Before they did the assessment, before the second 

person did the assessment, would your conclusions bs 

known to them? 

They'd draw the same conclusions as me. 

That's not what I asked. If they drew the same 

conclusions as you did, were they aware of your 

conclusions before they did their individual 

assessment? 

You're asking if we had a blind assessment, if I 

handed them the results at the end, left the room, 

came back and saw if we agreed. On the cases I did, 

we did;' t do that, no. 

Have you done any studies in the overestimation of 

homozygotes in data basis or in your -- the 

experimerts that you've conducted? 

When we did the data base, you analyze, as I said 
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before, analyze, observed events and compared them 

to predicted events, yes. That was done with the 

data bases as well. 

One argument about the overestimation of homozygotes 

because then what's expected is because Small 

alleles may migrate to the outer edge of the gel 

and thus are not displayed on the gel. Have you 

conducted any research into this? 

Specific research into that? 

Yes? 

I think w e  covered that again hcfore. When you build 

the data base, the running off the gel, you say it 

happens, I described to you why it doesn't happen, 

the gel system is not designed for alleles to run 

off the ?el. So is that point covered? 

Yes, I believe it was covered. So in the R. C. M. I 

data base there should be no excuse for an excess 

of homozygotes? 

That's not a correct statement, no. 

If some labs are using the excuse that their data 

base may contain an excess of homozyqotes which is 

normally expected in data base because, in a great 

number of cases, what's determined to be a homozygot , 

the short band runs off the en6 of the gel. You're 

aware that some labs are explaining their problem 

with that explanation? 

1 
That's one possibility that's sut forth. I take a 

little'exception with the word great, with your 

arguments about frequencies and great differences 

and this happens an awful lot. I analyze large 

number of individuals and when you compare predicted 

and observed events, you're looking at numbers like 

I 
I 
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I saw. I saw 11, I predicted 15. 

Right. 

That's not an enormous difference. 

Say when you predict for the data base being Hardy 

Weinberg equilibrium, they assume, that is, many 

scientists do, that there should only be a certain 

degree 05 frequency of homozygotes. Is that correct? 

The frequency of homozygotes and Hardy Weinberg, you 

are tryina to link those two toqether? 

Yes. 

Looking at homozygotes, that's not a very good test 

for Hard-Weinberg equilibrium, no, it's not. It's 

not recognized as a good test for that. 

It's not recognized by anybody as such, or just 

yourself? 

That's ccrtainly my opinion and since we like to dea 

with court transcripts and court record, it's a numb 

of experts and a number of judgrs' rulings that that 

not an apnropriate test for evaluating Hardy Weinber 

equilibrium. 

But you are aware that some labs were concerned abou 

the criticism of the excess amount of homozygotes 

observed in their data base? 

Concerned about criticism? 

Yes? 

Well, if you're being criticize?, rightly or wrongly 

the sciectist, yes, you certainly get concerned abou 

these things. 

WALSH: My Lord, Mr. Furlotte is asking me if he wants 

Dr. Waye, to refer Dr. Waye to an article. In fact, 

I just asked Constable Charlebois to get it for me 

from my office. I have a court copy, one for 

introduction in court, plus an extra copy for use. 
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Mr. Furlotte doesn't have a Court copy, but the Cr0t 

has no problem if Mr. Furlotte wants to agree with 

consent cntering it. 

MR. FURLOTTE: No, I agree with conse~t because I have had 

notice that the Crown was goinc to enter this as an 

exhibit. 

MR. WALSH: Or refer to it, in any evpnt. 

COURT: What is the name of it? 

MR. WALSH: I'm sorry, My Lord, it's P-o Excess of 

Homozygosity at Loci Used for DNA Fingerprinting. 

The authors of the article, thair last names, are 

Devlin, Risch, and Roeder, and the date of this 

article in the Science, September 21, 1990. 

COURT: We'll call that VD-53. 

(DOCUME'IT MARKED AS EXHIBIT VD-53) 

MR. WALSH: I cave Dr. Waye a copy to facilitate cross- 
I 

examination. I 

COURT: If you're going to ask the witness about this, 

Mr. Furlotte, perhaps you should ask him if he's 

familiar with it or if he wants an opportunity to 

familiarize himself further with it. 

MR. FURLOTTE: I would want him to be familiar with it. 

Had you Seen familiar with this document beforehand 

Dr. Wayr? 

A. I read the article when it was published. 

Q. You read the article? Just take a few minutes and 

familiarize yourself with the irticle. 

COURT: Whatbuestions were you goinq to ask? Is there 

any particular -- 

MR. FURLOTTE: I thought I'd just gir'n him a few minutes 

to familiarize himself with the article. 

COURT: Yes, but with what purpose in mind? I mean, are 
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there certain propositions in this article which 

you're soing to question the witness about? 

MR. FURLOTTE: Yes, My Lord, there's certain propositions 

which are counter to his opinion. 

MR. WALSH: Oblrction. 

MR. FURLOTTE: I believe, which I -- 
COURT: Well, that's what you want to find out? 

MR. FURLOTTE: That's what I want to find out. 

COURT: Well, okay, but how many pages are there in this 

article? It's quite a long article, it seems. 

WITNESS: Four full pages. 

COURT: I woulc: have thought, Mr. Furlotte, perhaps that if 

you were going to cross-examinc him on an article 

like that, you might have given the witness a little 

advance notice or the other side, so that he could 

prepare for it. 

MR. FURLOTTE: I'm sorry, My Lord, but I probably falsely 

assumed that because the Crowr had given me notice 

that they were going to introduce -- probably 

introduce this article as evidcnce for the Crown, 

I just falsely assumed that their expert witnesses 

were already aware of it. 

MR. WALSH: My Lord, perhaps so we don't have any 

misconceptions here, I've got five witnesses. Some 

witnesses, obviously, have read certain items, rely 

on certain documents, and somc wouldn't. Perhaps it 

would bc appropriate, My Lord, and I know you're 

aware'bf the authority, but perhaps the Crown could 

state its position with respect to the use of these 

types of documents or in the manner in which 

Mr. Furlotte is cross-examininq. If I may be allows4 

to refer to a case on this particular topic, My Lore? 



COURT: Well, let's give Mr. Walsh an onportunity to state 

his position. 

MR. WALSH: My I.ord,oneof the earliest -- as you are 

probably aware, one.of the earljost decisions in 

Canada with respect to the use of textbooks and 

authorities on expert witnesses is a case known as 

the Queer. versus Anderson, and it's reported (1914) 

16 D. L. R. at 203, a decision of the Alberta Court 

of Appeal. In that particular decision at page 206 

and 207, the justices were dealing with how 

examinations and cross-examinations of experts with 

the use of texts were to be dealt with, and they 

make the aoint that: 

''On cross-examination the Judge should 
be careful to see that an improper use 
is not made of text-books, ~ractically 
to ~ i v e  in evidence opinio?s of absent 
authors at variance with those of the 
witness. It is quite apparent that if 
the witness is asked about a text-book 
and he expresses ignorance of it, or 
denics its authority, no further use of 
it c-n be made by reading nxtracts from 
it, for that would be in effect making 
it evidence.. . " 

But if the witness, and I'm paraphrasing, 

"...??mits its authority, hn then in a 
sense confirms it by his o-.n testimony, 
and then may be quite properly asked 
for explanation of any apparent 
differences between its oplnion and 
that stated by him." 

My understanding is, and again, considering the 

nature of this hearing, my understanding is that 

strictly speaking, and I don't know whether Dr. Way 

is going to accept the authority of that or not 

accept thc authority of it, but strictly speaking, 

a witness can't be asked to comment on something 

that eithrr if he's ignorant of it in the sense t h ~  

he hasn't made himself aware of it, or does not 

accept the authority of it. But we recognize 
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some -- the Crown recognizes that some leeway must 

be given to Mr. Furlotte in as much as if the Court 

was to decide that this was a Frye hearing, then the 

Court is entitled to look at other relevant 

scientific literature in the field. 

COURT: Yes, well as the Anderson casc, isn't it, points 

out, the mere incorporation of a statement from 

another article in a question and saying do you agre 

or not, doesn't make that proposition included in th 

statement evidence. I quite aqree with the 

Anderson case. 

MR. WALSH: I felt it necessary to makc the statement now 

because oE Mr. Furlotte's just recent comment that 

was almost to the effect of thzt he's putting -- he' 

making statements that there arc people out there 

who dis2:ree with Dr. Waye to that effect. I don't 

want any misconceptions about that. 

COURT: Well, that is what Mr. Furlottc says and that isn't 

evidence, of course. But I would give Mr. Furlotte 

a fair freedom to put propositions up to a witness 

and say, "Do you agree with this,'' even though it 

may be incorporated in some article that the witness 

isn't aware of. I think that qoes a little beyond 

the Anderson decision, but -- 
MR. WALSH: Yes, and we recognize that some leeway is 

required because if the Court 'cere to consider this 

to be a Frye type hearing, yes, noting that there - 
is other literature is an important thing. Whether 

it's authority, or accepted as authority, is some- 

thing for the Court to make a decision of later. 

I just wanted to clarify that from the Crown's point 

of view at this point. 
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COURT: I want to make myself clear on one thing, and that 

is a lot of these articles that have been marked as 

exhibits here on the voir dire and the fact that 

they're nccepted as exhibits doesn't mean that 

everything in those articles is proven or is 

evidence before the Court. A lot of these articles 

have b e ~ n  accepted through this witness, in particu: 

merely to show that he was familiar enough with the 

subject -- this is as I take it, in any event -- 
merely to show that he was familiar enough with the 

subject that he could prepare a scientific paper 

which was peer approved and puhlished in an article 

or something. But you can be sure that for the 

purpose of this voir dire, I'm not going to read I 
through every one of those articles and say how does 

this statement balance with thnt statement. There 

must be a11 sorts of divergent statements. 

MR. FURLOTTE: No, My Lord, and the only purpose that I 

would want something like this into evidence is not 

to try and disprove that Dr. Waye's opinion -- or 
to prove that his opinion is wrong, definitely. 

The only reason is to show that there is controversy 

out there about his opinion and about the subject 

matter that the Court has to rule on. 

COURT: Well, when you say that, thouch, you're asking 

the Court to accept that these other views have some/ 

authenticity and I'm not sure that that's really I 

warractted. You're asking him for his opinion. Now, 

you may set the witness to admit that, yes, that is 

a view of a certain portion of the scientific 

community or you may, through your own witness, 

establish that a view of a portion of the scientific 



81 Dr. Waye - Cross (Mr. Furlotte) 1 

community is so and so as contained in that article. 

5 

traditio-a1 advocacy policy as I've known it has 

always hcen that in cross-examining an expert, you 

keep it as short and as confined as you can in your 

cross-examination. You examine on areas where you 

know he is the weakest and you try to make your 

point to show that there's a weakness in his theory 

or his opinions or you try to cross him up in those 

few fields where you can be sure you're going to 

get the right answer. If you keep plugging away 

at thinqs where there isn't any weakness shown, it 

sometimrs only serves to strenqthen the evidence 

But the pere fact you incorporate it in a question 

doesn't -- 

MR. FURLOTTE: In all fairness, Dr. Wnye's opinion might 

very well be right. As I understand, and I've been 

reading through the materials, that other people 

have different opinions and I !.!auld like his expertice 

to be able to explain why these people may be wrong 

and he's right. 

COURT: Well, one of your purposes on cross-examination, 

presumahly, would be to endeavour to get the witness 

to ackno\uledge that there is a certain divergence 

of opinion on a certain field and perhaps he's 

I 

prepared to do that, perhaps he isn't, depending 

on the nrea you're talking about. 
i 

MR. FURLOTTE: My Lord, as I think I explained myself I 
when we started this voir dire that the only thing 

I am aftcr is trying to search out what the truth 

is about the reliability of DNA testing and this is 

the only way I know how to do it. 

COURT: We are sort of going a little beyond the convention;] 

wisdom in cross-examining expert witnesses. The 

1 
I 
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that the witness has given and ?erhaps to confirm 

that he is a true expert. 

MR. FURLOTTE: And that's the gamble I must take, MY Lord. 

COURT: I am not trying to tell you how to run your cross- 

examination, but I think normally one would -- I 

think that traditional wisdom or conventional wisdon 

and advocacy is probably to put more reliance in 

establishing your case through your own witness 

or witnesses than it is to try to break down some 

other expert. I suppose the rcason is that lawyers 

take on something more than a match when they take 

on experts. This applies to counsel on the other 

side as much as to -- 
MR. FURLOTTE: Oh, I concede that fact, My Lord. 

COURT: Well, having said that, I won't say anything more. 

Q. Dr. Way-, in the opening paragraph of that article 

it states, "One criticism of DNA fingerprinting is 

thattheTrNTR loci used for the fingerprints violate 

the assunption of Hardy-Weinberg equilibrium (H-W), 

making it difficult to calculate the probability 

of observing a genotype in the population.'' That 

would be starting at the third line down. 

A. Yes, you read that correctly. 

0 .  And what is your position on t!lat, that there are 

criticisms out there and whether or not they are 

valid? 

A. There arc criticisms. This article deals whether 

they &e valid or not. If you go through this 

article and get to the meat of the paper and how 

they actually analyzed data and draw their 

conclusions, it's a very statistical paper dealing 

with formulas too long to state and involving Greek 

letters that I can' pronounce. I'm not a 
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i 
statistician, so when I read a paper like this, 

and I probably do the same thing as you, I read the 

beginning, the premise for doing the paper, and try 

to read the introduction, and T read their 

conclusions, then I present the study if it hasn't. 

already been presented by somebody who understands 

the statistical method and can give me an opinion 

on whether they formed their conclusions properly 

or not. We have statisticians that oversee the 

analyses similar like this at the R. C. M. P. I 

mentioned him yesterday, Dr. George Carmody, althou( 

yesterday I had him a faculty member at the 

University of Ottawa. It's coTe back to my mind 

that he's actually at Carleton. I clarify that for 

his sake. But this particular paper just takes tha. 

-- I'll use their word, controversy, their criticis] 
They're just stating a fact, that one criticism. 

Later or. they state the source for that criticism 

and I think that's important. This is a scientific 

paper that actually asks a question, designs an 

experim-nt and answers that question. 

The criticisms that they refer to, and they 

reference, are listed in the reference section. Th' 

articles they're referring to references 6 through 

8, an article by Eric Lander. That's an article 

after he was an expert in Castro for the defence. 

He put together all his opinions about that case 

and pu?bl.ished them as a commertary in that journal. 

That's not a paper of this sort where you deal with 

a problem, you design an experiment, and you actual 

analyze data and you generate a conclusion. 

The next paper that they cite are a number of 
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commentaries made by lawyer-scientist teams that 

do nothing but fight DNA, and aqain, they're 

commentaries. That's why I'm trying to stress 

that these are comnientaries, in scientific article 

but comcntaries. 

The next one, again, is a statistical paper - 

Also onp article there, reference is made to 

number 3, Mr. Baird and -- is ~t Balazs? 
Ivan Balazs, Dr. Ivan Balazs. 

Balazs, and they work for whom' 

Lifecodes. That's not pointinq out or criticizir 

a system, that's just pointing out an observation. 

They're citing the observation, not relaying the 

criticis-'. 

Thr next article that brinqs up this critici: 

is a paper by Dr. Joel Cohen and it's published i~ 

the Amerlcan Journal of Human Genetics where he 

laid out what he thought the problem was, he pick€ 

the examples, he chose and he dealt with issues 

and forn~d his own conclusions, and that article 

dealt prctty much from beginning to end with 

Alex Jeffreys' multi-locus DNA fingerprintinq 

methods, so I'm not sure its ap~licability to thi! 

On the examples he showed, a1t''ouqh we want to de. 

with thzt paper specifically he said weren't 

contrived, he couldn't have picked a worse exampl< 

to demonstrate his point for the defence. 

What I'm getting at is those papers really 

weren't proper scientific papers in that you 

present a problem, you design z n  experiment, you 

conduct the experiment, you an?.lyze the experinen 

you draw a conclusion. They'rn commentaries. 
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This paper actually does thr, proper scientific 

method. iiqain, I'm not a statistician and at some 

point you'll hear from people who are statisticians 

and I'm sure that they can talk 'or days about what 

these formulas mean and how thes- formulas actually 

do that. The gist of the paper, if all of this 

material is applied correctly, is simple. These 

arguments t-hat you have excess homozytes -- 
homozygosity and that nullifies your ability to 

do anythinc with this data are unsubstantiated. 

Do you ag-pe with that opinion that the excess of 

homozygoslty would invalidate th- procedure of 

predictino probabilities? 

NO. 

Do the writers of this paper disagree with you, 

that it miqht invalidate the procedure, excess 

homozyqoslty, take you out of Hardy-Weinberg 

equilibrium? 

If excess homozyqosity was an actual reflection of 

a system t!lat was grossly deviatcd from Hardy- 

Weinberg equilibrium, adjustment.. miqht have to be 

made to compensate. 

Right, an2 that's what this paper was about, is 

that right? 

Making adlustments? No, it was addressing that 

issue. 

Correctino that appearance? 

No, it's'asking the question, do we have a problem 

or don't w e .  

So basically, I may be wrong, but. I assess this 

paper as the writers of this paper and the 

experiments assume that there is an appearance 
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out there that the appearance of excess homozygosit 

is not a fact, it's only -- it's only an appearance 
and not a reality and they atterpt to bring it bacl 

into reality, or bring the rate of homozygosity bac 

into an acceptable level. Would that be a fair 

assessment of this paper? 

I don't think so. 

What would be a fair assessment of this paper? 

Again, they took the situation where scientists 

working with these types of prohes have noticed thi 

when you compare expected versus absurd, you have 

excess single band patterns. They want to know if 

that is an actual reflection of deviation from 

Hardy-Weinberg or if that's due to our inability tc 

define bases -- define fragments to the base pair. 
It's an ohvious question. They came to the answer 

that this has nothing to do, or the length between 

excess homozygosity and Hardy-Weinberg equilibrium 

is not substantiated by their data. It's no -- 
But basically -- no, it's not substantiated by thej 
data. That's the excess. 

They explain it, yes. 

And they explain it, and in their explanation, the1 

attempt t.o explain that the excess frequency in 

homozygosity which is expected, say, in the 

Causasian race, is due to the fact that in a lot oj 

cases where they report homozygote bands, that 

they are actually heterozygote and the short bands 

run off tie end of the gel. 

Who said that? 

Is that what they're saying in this paper? 

That's not my understanding of what they're saying, 

no. 
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:OURT: Perhaps we could leave this topic of the cross 

examination until Dr. Waye comes back, and perhaps 

in the meantime he would have had an opporutnity t 

read thronqh this article in somr detail. Would y 

be agreeable to that, Mr. Furlotte? Or perhaps yc 

are throuah with this. Are you through with this 

article now? 

IR. FURLOTTE: I \.rasn't through with it, no. 

:OURT: Perhaps you would be prepared to be through with j 

flR. FURLOTTE: No, I'm not prepared to br through with it, 

either. 

30URT: All I'm getting at is I don't thlnk we should be 

wasting tl?e with taking ten minutes here to have 

study up these things. 

YR. FURLOTTE: Well, My Lord, I advised -- 
COURT: The wltneqs hasn't -- 
MR. FURLOTTE: I still advised this Court that when I ask~ 

for the adjournment that I was not totally prepart 

and that it would take an extra length of time in 

handling the cross-examination bccause I wasn't 

prepared, and the Court wanted to proceed with th 

matter at an expedient rate and -- 
COURT: Five months after the trial started, as I said 

yesterday. 

MR. FURLOTTE: Yes, and you want to procred, and that's y 

decision, hut I think -- 
COURT: Well, let's leave this. Can we leave this partic 

article? will you continue with this on Wednesda 

of next wcrk or whatever? Why don't you make a n 

in your book there that you will continue this 

MR. FURLOTTE: Fi?o. 
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COURT: But surel,? it could be wound up then with two or 

three well-phrased questions? 

MR. FURLOTTE: I would hope so, My Lord. 

COURT: We'll le~re a copy of the article with Dr. Waye 

and beserch him in the meantime to look it over. 

MR. FURLOTTE: I'm sure the Crown will provide him with a 

COPY. 

COURT: I might just add at this time that if, Mr. Furlotte 

there are other particular articles that you 

propose ' o  examine Dr. Waye on, perhaps you could 

let him know about that before w e  -- or when we 
disband this afternoon and he would have a chance 

to look them over and be preparcd, or perhaps you 

could even indicate with counsel meeting together, 

perhaps you could even indicate to him what type of 

examination you might be -- 
MR. FURLOTTE: Well, the problem with that is, My Lord, I 

never knob: which article I'm going to have to get 

into until I know which answers I'm going to get 

out of Dr. Waye on my questions, and some articles 

it's probably not necessary to qet into because 

he will hc basically agreeing wlth me. But where 

he disagrees, and I think there are articles out 

there th3t will express a different opinion, 

scientific opinion, then I will have to get into it 

So it's lTi,ry difficult to ludge. 

COURT: The most hasic rule in examininn any witness is 

you nev%r ask a question unless you know what the 

answer is going to be. 

MR. FURLOTTE: 1'"e never followed the '7asic rule, My Lord. 

COURT: And that applies just as much to expert witnesses z 

it does to any witness. Well, a?yway, if there 



are articlcs that you propose to examine the witness 

on at lenoth or that you know no*. you're going to 

examine hin on, please let him kviow this afternoon 

so that hc can equip'himself with copies of them and 

perhaps bcfore Wednesday or wherpver he reappears, 

he'll havr a chance to look then over. It would 

save time. 

MR. FURLOTTE: An!: articles that I had intended, or at least 

most of them that I had intended on presenting into 

court, I had provided the Crown <.:ith a copy of them 

so they arc available to his exprrt witnesses, and 

I've been provided with copies of documents that the 

Crown intnnds to introduce, so like I say, maybe I 

falsely assume that his expert witnesses were 

familiar with all those articles, and in particular 

all his expert witnesses were familiar with those 

articles. 

COURT: Well, the Crown, as I pointed out earlier, some of 

these articles in for a totally different purpose. 

or at least I gather they have. I have said what 

weight I attach to them, or what importance I attac 

to them earlier, they merely prove that in Dr. Waye 

case that !~e's published certair of these papers. 

But I'm not going to look at their content, 

necessarily, as evidence. I shculdn't say 

necessarily, I'm not going to look at them at all 

for content. But the ones that you have provided, 

perhaps-you intend for a different purpose. Perhap 

you intend to cross-examine on their content, cross- 

examine various Crown witnesses, Crown experts. Hav I 
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MR. FURLOTTE: O f  their documents? 

COURT: No, of thc documents you've pro~~ided them with. 

ulR. FURLOTTE: I'>?e never told the Crown what intention I 

have, what areas I wish to make use of them, no, 

any more than he's advised me as to which areas of 

these documents that he intends to make use of. 

COURT: Am I underrating, Mr. Walsh, the importance of some 

of the articles and exhibits you've put in? 

MR. WALSH: Well, Xy Lord, as you're awjre, at the outset 

the Crown's position was that we believe that -- 
or the position we're taking is that the test for 

the Court on this particular hearing before the 

Jury would be actually entitled to hear this, the 

test that we're submitting is a test of reasonable 

reliability, if we can establish on balance 

that what is here, what we have here is evidence 

that's reasonably reliable so that it can be 

assessed Sy a Jury and then wei<rht can be placed on 

it by the Jury. In that particular regard, it was 

our opinion, the Crown's opinion, that the 

introduction of these particular documents through 

most of t?e documents are throunh their actual 

authors -- go towards indicators of reliability. 
It's an iadicator that they have published with 

respect to the steps in the test. It's an indicato 

for the Court that what is in f7c.t being shown the 

Court or offered to the Court is reliable. It's on 

indicatar of reliability. 

At the same time, we recoq:.ize that this Court 

may rule that in fact what we have here is a Frye 

hearing acd we must show on balance that what is 

involved -- we must show acceptznce in the general 

scientific community. 
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Again, this documentation -- 

COURT: Well, it serves that purpose, again. 

MR. WALSH: . -- is an indicator of general acceptance in the 
scientific community'. That is the purpose behind 

the introduction of some of these documents. There 

are some that Dr. Wade did not author, but he 

actually adopted in his testimony. I remember the 

documents dealing with the testing with respect to 

environmental concerns, things of that nature, and 

he indicated that there was testing out there. My 

understanding is he adopted and relied on those typ 

of reports in which he -- to develop the technique 
at the R. C. M. P. lab, or one of the developers. 

So this evidence certainly goes to all those 

indicators. That's why, in Mr. Furlotte's case, I 

haven't taken a strict position in terms of what he 

introduces or doesn't introduce. But I do accept 

what the Court has said, that you cannot simply 

drop a document into the courtroom and expect the 

Court to say that this is authority for what is 

actually said there, unless there's some weight or 

a foundation can be given to it. 

COURT: Can we leave this business of what preparation 

Dr. Waye or any of the other experts should have 

insofar as other documents on which they're going 

to be examined is concerned. Can I leave that to 

the two counsel involved to discuss this after we 

adjourn-this afternoon and if you can do something 

to speed it up or make it so that the witnesses wil 

be a little better prepared or have some advance 

notice of the fields of examination that could be 

done? Okay, so why don't you go on, Mr. Furlotte? 
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Would you agree, Dr. Waye, that the forensic settin 

is much more demanding than the diagnostic and 

experimental utilization of this procedure? 

NO. 

Is the fact that you're dealing with, maybe, 

contaminated DNA samples or degraded DNA samples 

does not make it any more demanding? 

It doesn't make it any more difficult to analyze th 

samples, to my mind, and again, we're speaking 

personally. The comparison between clinical and 

forensics if you're just talking about the RFLP 

procedure, its demand or its difficulty lies in the 

end use, the decisions, the consequences of your 

using that technique and the ramifications of using 

that technique, and clinically I would argue that 

the weight or significance that's put on the 

result is much more -- has much more importance 
than forensically. The decisions that you base on 

it are life and death. 

Would you agree that the failure of molecular vreigt 

markers to align properly on a gel indicates a 

malfunction of the electrophoresic process? 

If the markers didn't work? 

If the markers didn't align properly? 

It means that the markers Bidn't align properly. 

It means that they didn't migrate through the gel 

properly. 

If such'an event occurred, should you attempt to 

interpret the autorad? 

Well, if the markers don't work in one lane or the! 

didn't run properly in one lane, the computer itse: 

is not going to have any base. It's not going to 

have a ruler with which to size those fragments. 
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Without the sizing data, we again made it pretty 

clear yesterday without the sizing data, regardless 

of what we see visually, we don't have a ruler or 

anything to make -- ' 

What you're saying is it would not be scientific to 

attempt to form a match on such an autorad? 

In a forensic setting. In a clinical setting, you 

don't have to go very far to find scientists -- 
perhaps not clinically, but in a research environme 

you don't have to go far to find scientists who 

wouldn't even run these types of markers around the 

samples. They rely solely on watching where the 

bands go and experience. 

Okay, but in the forensic setting, if the marker 

lanes did not line up properly, you would not attem 

to draw any conclusions on that test? 

Again, I have to crawl into your mind and find out 

what the word properly means. 

If the marker lanes don't line up properly, would 

you consider that test to have failed? 

Could you describe to me what you mean by line 

up properly? 

Well, I guess that, again, is a subjective basis. 

Would it not be depending on how far out of line 

they were? 

In line, out of line, you have to describe what yo1 

mean. If I ran one set of markers and say there's 

four bands there, the positions of my four fingers, 

and that's how far they are from the top of the ge: 

and I ran four here, is that aligned properly to 

you? (Witness indicates. ) 
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From here? 

I'm just trying to get a definition. 

They don't look too bad from here. 

If it was like this '(witness indicates) what would 

that mean to you? 

I would say they're out of line. 

Okay, I just want to know where we're standing here 

The computer is capable of analyzing that type of 

data. 

It can analyze that type of data? 

Yes, the computer can. It's not optimal data, but 

the computer is quite capable of handling that. 

What the computer does, it'll scan back and forth 

between flanking markers, which is why we always 

flank our sample lanes that we're analyzing by 

markers. They're flanking markers. The computer 

will bounce back between its reference points and 

analyze things in between. It's capable of doing 

that. That's well within the computer program. 

Okay, but I believe you told me earlier that you 

discounted computers whenever you could see a visu? 

misalignment? 

We weren't talking about markers at that point. 

What's the difference when you're talking about 

markers or you're talking about DNA fragments of 

polymorphic nature? 

I'm sure there's no difference to you, but in my 

OpiniorT, you're talking different things. One, I 

know the markers are the samc. 

What if you have missing markers in certain lanes? 

The marker lanes missing? Somebody forgot to load 

it or it didn't get detected? 
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Yes? 

Then I don't have a ruler. Again, I can't make 

that comparison. 

What if you have four marker lanes across your gel 

and maybe we've got some missing in lane one or 

lane two, three or four, would you just ignore the 

missing ones and try to establish a sizing off the 

remaining ones? 

You're talking about lanes of markers being missin? 

or the rungs on the ladders, individual ladder, 

ladder wrungs in the sizing? 

The individual ladder wrungs? 

They're called a sizing ladder so I draw the analo( 

to e ladder. 

Okay, ladder wrungs. 

If you're missing a wrung? 

If you're missing a couple of wrungs in a lane or 

two? 

Well, if you're running a marker that should have 

ten bands in the wrung and you're running it as 

three, I can't understand why that would happen bui 

that shows you something did go wrong and you 

couldn't really use that marker to base your size 

estimates. 

So you would use the other markers to -- 
If you had other marker lanes flanking your sample 

yes. 

Okay? - 
If you didn't, you wouldn't draw your conclusion 

because you can't size it. 
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What about your cell line markers? I believe 

that's an allele of a known number of base pairs, 

knqwn polymorphic probe? Did the R. C. M. P. run 

that as a control, a human cell? 

What you just described wasn't a cell line -- 
When you run a human cell as a control? Is that a 

nonpolymorphic site for the known individual or was 

it a polymorphic? 

The controls you're describing are human DNA sample 

Human DNA samples? Right, and are they monomorphic 

or polymorphic? 

Well, they're human DNA samples. 

It's just a human DNA sample and it's the same prob 

that's run down? 

I'm just trying to straighten out -- you just can't 

say is a human DNA sample polymorphic. It's a 

human DNA sample. Polymorphism means could it be 

different from something else. It's a human DNA 

sample so it will be different from another human 

DNA sample. 

When you run the tests, I believe you run -- at the 

R. C. M. P. they run a couple of known individuals 

as the DNA of Nancy Monteith? 

When I was doing case work, the DNA from 

Miss Nancy Monteith was run. 

And there's DNA also from another known male? 

It's from a cell line which is just cells from an 

individaal and they're immortalized and you grow 

them in culture. 

So when you run those, you know what the base pairs 

ought to be or -- 
For a given probe? 
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Yes? 

A VNTR probe? 

Before you do any probes -- let's take, for instanc' 
the lane for Nancy nonteith. Now, I assume you run 

her with all tests or just -- if you're testing 0th 
cases also, you run her as a control in all of them 

Well, when I was at the R. C. M. P. doing case work 

and doing population work, that particular sample, 

I'll depersonalize it, make it NM, was run on all o 

gels, population and case work. 

So you would basically known roughly the base pairs 

that NM would have for each probe beforehand? 

Roughly, and I say that because we've analyzed NM's 

pattern for each of the probes hundreds of times 

but we haven't, as I mentioned yesterday, gone to 

the task of pulling out her bands and actually 

counting them up. So I know that, you know, rememh 

we don't measure the precise base pairs. I know 

that when I run her sample with DlS7, I'll get a 

two-banded pattern and it'll be of this size and 

this size plus or minus whatever I have observed. 

Did you ever check for the variation that you might 

get with her known DNA being run each time? 

That's why it's put on the gel, because you have a 

formal expectation of the result, and again, if 

somebody sends you the wrong probe or you, for one 

reason or another, working with a probe and it's 

actually not the probe you think you're working wit 

you won't get the expected result. It's an 

immediate indication that I thought I was working 

with DlS7, I got the pattern for D2S44. Something' 

wrong. That's why you put it on there. 
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Okay, it's to assure you're working with the correc 

probe? 

Itt.s a control. 

It's a control. Now, in all the different tests yo 

would run with NM, would any observation be taken a 

to how far, for the same probe, how far the sizings 

may vary in the different tests run? 

Yes, those bands are sized. 

How much would they vary? Do you know? What was 

the greatest variation that you can remember of her 

You'd have to pick a locus and a band, and I'd have 

to. again, get on an airplane, go home, and start 

rummaging around in my notes. 

What would be the normal to expect, the maximum? 

Again, I can't answer that question with the date 

in front of me, without it in front of me. It's a 

lot like the numbers we were talking about yesterda 

with the monomorphic. 

With the monomorphic, up to six percent variation? 

Well, no, yesterday we were talking zero to five an 

values in between there. When you're looking at the 

other bands, you'd be talking the same sorts of 

range. It's not a 45 percent or 95 percent as you 

might like it. 

Have you done any studies or testing as to how 

cancer could affect the mobility of DNA, the 

migration rate? 

Cancer?- 

Yes? 

Somebody having cancer? 

Cancer cells, yes, cancer cells of DNA? 

Just last week I was working with tumors. 
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Pardon? 

Just last week I had the occasion to DNA type with 

some of these probes a tumor. 

Could you expect a afferent migration rate if the 

cell was infected with cancer? 

In this particular case, the example I had, no ther 

wasn't. Not a surprising result. Cancer is probat 

due to a mutation in a gene that's critical to grow 

I was analyzing the tumor with a probe that doesn't 

code. It's non-coding, recognized as a non-coding 

region and probably not involved in tumor growth. 

So you're saying cancer mutation would not affect 

the sites that you search for in the DNA testing fc 

forensic purposes? 

Cancer is a big word. There's a lot of different 

mutations that cause cancer. There's a lot of 

different types of cancer. There's a lot of 

different mutations that you can have in a genome 

that will give rise to various types of cancer. 

All I'm telling you is that those mutations are 

in genes that have critical functions in the cell 

regulating cell growth and keeping cells growing ir 

a controlled manner. These regions that we look at 

do not code for protein functions. 

If a person's DNA, and maybe for the lack of a 

better word, I'll say was infected with cancer, wot 

that be considered a contamination or a mutation? 

Infected with cancer. It's not really something yc 

catch, it's something that happensandthe cells thi 

are derived after it have that change in it, and 

it's a mutation. 
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You alter the DNA in one particular cell. If 

the alteration that you make in that cell is at a 

region of DNA that's critical to controlling cell 

growth, the cells th'at result from divisions of tha. 

mutated cell can develop into a tumor because they 

are now programmed for uncontrolled growth. 

Let me put the question another way. If DNA has 

been known to have been infected with cancer, any 

type of cancer, and that infected DNA was being run 

through the gel, could the migration rate change 

because cancer has attacked that DNA cell? In othe 

words, could it create band shift? 

It's really a difficult question to answer because 

you're not talking about something that's real, 

you're talking about cancer being an infection, 

you know, something that one cell can either give t 

another cell or one human being can give to another 

human being. What it actually is is something that 

happens to one particular cell. That cell continue 

to divide and, naturally, the cells afterward have 

that mutation as well. Again, if -- 
Okay, one cell. What about the cancer that affects 

or destroys the white blood cells? 

Leukemia, or something like that. 

Leukemia, yes. 

Or alters. 

So if you were going to run a DNA sample on somebod 

who had-leukemia, would that DNA run or migrate at 

the same rate as that person if you tested them 

before they had leukemia? 

Yes, it would. It would migrate at the same rate. 

It would migrate at the same rate? 

Yes. 
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No change? So it would not create band shift? 

NO. 

would any experts disagree with you on that fact 

that you know of? 

I'm sure you probably could find somebody that migh 

give that opinion. I can't imagine somebody having 

an opinion that having extracted DNA from a tumor 

cell, that DNA as a whole would band shift because 

it was from a tumor cell, or from a cancer, but Lor 

knows, somebody might come up with that opinion. 

It's not my opinion. 

Do you consider yourself qualified to make that 

opinion? 

I've analyzed DNA from tumor cells and done exact11 

what you said, as I said, last week, taken a tumor 

and compared it to the blood and a skin biopsy all 

from the same individual, analyzed it. 

And you didn't find any band shifting last week? 

Nor did I expect band shifting. 

Nor did you expect it, and you would have never, 

ever found band shifting in such a situation? 

That's not an experiment I'd repeat over and over 

again. There's no purpose to it. 

Are you aware of Dr. D'Eustachio's study on the 

validation of environmental insults? 

A published study on environmental insults? 

No, not published. 

I have Spoken with the gentleman. 

You have spoken with the gentleman? 

On the telephone. 

About his concerns with him? 
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I spoke with him about other concerns. We've talke 

on the telephone. I believe he has expert reports 

being disseminated all over the world. Is that wha 

you're referring to,' an expert report for the defen 

Criticizing the validation studies on environmental 

insults that you rely on? Is that the basic gestur 

of his expert reports, that he circulated around th 

world? 

I think you're stretching that a little bit. 

You're assuming that everything he's criticizing is 

everything that I base all my opinions on. Am I 

mentioned in that article? 

No, you're not mentioned in the article. You know 

which reports, I believe, have been introduced intc 

evidence here that you were relying on, the 

environmental studies? I believe there were two 

separate ones? 

Again -- 

You have relied on or that you were aware of? 

Again, I'm aware of those studies. Those are 

studies amongst others that I take into consideratj 

when I consider the effects of the environment. 

Those aren't things I look at and say I don't have 

to think about this any more. 

So you didn't concern yourself about the effects 

that the environment might have on DNA samples for 

forensic purposes because you relied on those 

studies-to show that they were inconsequential? 

I find no evidence that environmental insult can 

take samples that don't match, make them match, an< 

my test procedure be unable to distinguish that. 

I am confident, and I think all the data out there 

will back me on this, or I'm confident it backs me 



on this, that although environment can influence 

the way DNA migrates, as we've talked about band 

shifting and stuff, I recognize and I always have 

recognized that things can cause slight variations 

in how things migrate. You control for that and 

you build in as part of your system ways to check 

for that, and ways that will help you interpret 

whether or not that happened. 

Q. Are you aware of Dr. E'Eustachio's criticisms about 

these environmental studies? 

A. I read through that -- 
Q. Expert report? 

A. Once, not recently. Could I see it? 

Q. Dr. D'Eustachio found that multiple gels were 

scored as successes even though the relevant positi 

control tracks failed. Did you research this data 

yourself to see if that was in fact true? 

MR. WALSH: My Lord, I think first of all -- 
WITNESS: You're referring to the wrong data. 

MR. WALSH: Excuse me, My Lord, first of all I would make 

an objection. My objection is twofold. One, 

the Doctor just said it. Mr. furlotte has to at 

least give some clear foundation of where that 

opinion fits into relation of whose data, but more 

importantly, I would think, if Mr. Furlotte, before 

he can start having Dr. D'Eustachio testify, he has 

to establish that Dr. Waye accepts that report as 

authori'ty. That's my understanding. But that is 

the two bases that I formulate my objection, 

My Lord. 

COURT: Where does this report come from? It's not in 

evidence now? 
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MR. FURLOTTE: It's an expert report that was submitted in 

the Yee case 

COURT: Well, again, may I suggest that if you want to ask 

questions on this report of this witness, why not 

let this witness have a copy of the report and then 

ask your questions next Wednesday. Is that fair 

enough? Dr. Waye has said that he, on some occasion 

has read a report which presumably is the report to 

which you are referring, Mr. Furlotte, but -- 

MR. FURLOTTE: The expert report. 

COURT: But it's obviously not clear in his mind. He may 

have read it incidentally or something some time 

ago, I don't know. 

MR. WALSH: I pointed out to Mr. Furlotte, My Lord, that 

I would not consent to a wholesale introduction of 

experts reports that are written for other cases in 

other countries or in other States because it's a 

very difficult and deceptive type of practice. I'm 

familiar with one letter, in fact, written by one 

expert with respect to a report that he had filed 

for one case and it got bootlegged and used in other 

cases and he filed a pretty strong objection to it. 

I pointed out to Mr. Furlotte that as far as 

expert reports go, I'm not going to take a liberal 

attitude. I must object. He can put statements, 

obviously, to Dr. Waye. If Dr. Waye doesn't accept 

them as authority, I don't know how he could have 

those people testify. 

COURT: What do you mean when you say you don't know, he 

could have those people testify? You mean testify 

through the reports? 
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MR. WALSH: Through the report in this courtroom is what 

I meant. 

COURT: Well, I think your position is correct, Mr. Walsh. 

As I said earlier, if Mr. Furlotte wants to extract 

statements or pronouncements or findings of the 

report and put those to an expert witness and say, 

"Look, do you agree with this or don't you," okay, 

that opinion can be solicited or that evidence can 

be solicited. It doesn't amount to introducing tha 

pronouncement or that opinion as evidence in this 

courtroom. 

MR. FURLOTTE: As again, it's just hearsay evidence and 

it's not offered to this witness or to the court 

to prove the facts of this hearsay evidence. 

COURT: It's merely a question that you're putting to him. 

MR. FURLOTTE: It's offered for the purpose to show that 

there is stong opposition against the validity 

of these validating articles and that there is 

opposing opinions -- 
COURT: You're getting into some detail here with this 

article of Dr. D'Eustachio, is it? 

MR. FURLOTTE: D-'-E-u-s-t-a-c-h-i-0. 

COURT: I think we could save time if perhaps a copy were 

provided the witness and he had a chance to look it 

over and then you put whatever few questions you 

have to him. 

MR. FURLOTTE: I don't have a copy of the expert report. 

Dr. Way% has admitted that he has read the expert 

report as to the criticisms of these validation 

articles. 
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IR. WALSH: My Lord, again, there is the very point I'm 

making. Mr. Furlotte doesn't even have the report 

with him. He's readinq some comment. We don't knc 

the context in whicn it was made. He's certainly 

entitled to all kinds of liberty to cross-examine, 

but not in this fashion. 

ZOURT: What does he say, or what is it you're trying to 

ask Dr. Waye? 

KR. FURLOTTE: I'm readinq from case law in Yee which was 

reported at page 28 of the Yee decision at which tl 

trial judge made findings of fact about the critic. 

that were in the expert report. 

COURT: If you want to quote from the trial judge re Yee 

and ask this witness if he agrees with some 

statement, ask him in the same way you did. But w! 

bring D'Eustachio into it? Have you got something 

from Yee that you want to ask? 

MR. FURLOTTE: Yes. 

Q. Dr. Waye, I assume that you relied on these so- 

called validation articles on the effects of 

environmental insults on DNA? 

A. I was doing case work before those articles were 

even published. Those articles merely confirm wha 

I already knew. 

Q. Had you done any tests yourself? 

A. Environmental insult tests? 

Q. Yes? 

A. Yes. - 
Q. Did you attempt to get your studies and your 

experiments validated? 

A. Validated? 
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For peer review? 

Attempt to publish? 

Yes? 

Isolation of DNA ofi corduroy, et cetera, no, I 

didn't. Those areembarnssing scientific question! 

What environmental studies did you do yourself? 

Effects of isolating DNA off various materials, 

et cetera. 

Just off materials? 

I, from the beginning of my forensic experien~ 

have taken the approach that in a laboratory you 

can't replicate everything that happens in the 

environment and there's not much point in even try. 

I, scientifically, took the approach that you built 

a system that if the environment were affecting th, 

way a band was migrating, you would be able to 

detect it. I've always recognized that the 

environment can cause a band shift. Nobody has 

ever demonstrated that the environment will take a 

two-banded pattern and turn it into a twenty-two 

banded pattern. It's not a good scientific premis, 

NOW, the validation studies that you read here, I 

suppose in some sense are relying on, they were 

conducted where, the F. 8 .  I. lab, and where else? 

Again, those studies that were entered there had 

nothing to do with the F. B. I. 

Nothing to do with the F. B. I.? 

Which i-s -- 
Who conducted -- 
-- Peter D'Eustachio's criticisms of F. B. I. 

results. Those results were done, involved 

scientists from Academia and scientists from 

Lifecodes. 
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And scientists from Lifecodes. Now, I understood 

your testimony when I was discussing about ethidiun 

br~mide contaminating DNA samples, that the 

explanation was by the F. B. I., and you agreed wit 

them, that you conducted your test on ethidium 

bromide and how it affected band shifting. Since 

that was done in your lab and your design system 

that that might not hold true for the labs 

performed by other companies because ethidium bromj 

does not affect the F. B. I. and their process. 

That's not, again, quite what I said unless my 

memory is diminished. What I said is that we 

demonstrated that in our system it had an effect. 

I think the onus goes on the F. B. I., then, since 

they were using it, to document its effect in thei: 

lab, and simple bake-off experiments were done wit1 

both procedures at the F. B. I. to show if it did 

or didn't have an effect in their system and what, 

if any, that effect was. 

And their experiment, I understood you to say, tha 

it didn't have that great effect at the F. B. I. 

lab that it had in the R. C. M. P. lab? 

That, again, was their conclusions, that they 

didn't feel it was -- I didn't do those studies 
myself. Those are all stuff that I've heard. 

So how can you depend on environmental insult 

studies done in somebody else's lab? 

I toldyou I didn't depend on it. I was doing cas 

work before those were ever published. 

And the only thing you attempted on environmental 

insult was how the DNA was affected by certain 

materials, on corduroy or something? 
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I was quite well aware of all sorts of other studie 

done mixing -- these were done at the R. C. M. P. 

before I even came -- mixing DNA with all Sorts of 

different contaminalits. 

So your lab has not conducted any studies on how 

DNA might be affected by heat, humidity, soil, smok 

I have to go back and go through the bookshelves an 

the old notes to see whether each or every one of 

those things that you've looked at has been done, 

and I'm sure if they were all done, you'd come up 

with something else, turpentine, or gasoline, 

unleaded, leaded. That's the argument about these 

environmental studies. If I say I mixed blood wit? 

gasoline and showed it had no problem with VNTRs, 

you'd say leaded, and then we'd go to octane, and 

from a scientific point of view, you're really 

dealing with an issue that's a no-win situation, 

I'm going to continue to show that things have no 

effect, when in fact I have a system that will 

measure if I do stumble across something that does 

have an effect on band shifting. 

So are you saying maybe it's something based -- on, 

of the reasons why you don't do your own -- or the 
R. C. M. P. doesn't do its own validation studies 

in the effect of environmental insults is because 

maybe the same reason you use HaeIII, the cost, it 

cheap? 

That wZs one of the reasons. I didn't say the 

R. C. M. P. doesn't do validation studies, or 

doesn't do its own validation studies, and Rae I11 

it was frutuitous -- it was nice that it was cost 
effective, using it. I think if HaeIII had cost 
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50 percent more we'd still be using HaeIII. It was 

nice that it happened to be one of the cheaper ones 

At.least according to some of the experts in the 

field of DNA evidence, you do admit that they 

contend that environmental insult studies are not 

the same for every lab? In other words, in the 

R. C. M. P. lab where you got band shiftinq and 

serious -- what you thought might be serious band 
shifting, caused problems with interpretation of 

autorads, that the F. B. I. does not obtain the 

same results of band shifting because of ethidium 

bromide contamination. And it could work vice versr 

that, although the F. B. I. doesn't obtain any 

notable band shifting because of environmental 

insults in their lab, if you run that same process 

through your lab, you, again, may obtain serious 

band shifting? 

Did you understand all that? 

I understand. I have a very difficult time follow: 

the logic. I feel that -- and I hope I've made 
this clear -- that the environmental factors can 

cause band shifting. Maybe I'll underline 'can' 

again, can cause band shiftinq. So what the exper. 

are saying, that the environment can influence the 

way a DNA molecule migrates, I agree. I agree wit1 

all those experts, always have, that's why I 

designed a system so if there were band shifts, I 

could detect them and I could deal with them. Don 

you think that's a nice direct way of doing it 

rather than saying unleaded gasoline causes band 

shifting, does leaded gasoline. Go home and say, 

"Honey, what else could I mix DNA with to ask this 

question.'' It's not scientifically logic or 
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practical way to address the question. 

So what you're saying is because you developed the 

monomorphic probe to detect band shifting, you 

couldn't care less what effect the environment has 

on DNA? 

I applied the monomorphic probe precisely because 

I do care what effect it has. I want to ensure if 

I have a match like that, that that's not a match 

that was forced because of a band shift, either up 

or down. 

Yes, but your monomorphic probe is going to tell 

you that. 

That's exactly why I -- 
That's what you're saying? 

-- why -- and I didn't develop the probe for that 
specific purpose. I pulled it out of the freezer, 

it was for another purpose, but that's precisely 

why we took that logic in building that in as part 

of our system. 

So now, band shifting caused by environmental insu: 

is.absolutely no concern of yours because you now 

have the monomorphic probe to tell you whether or 

not it has occurred and how much? It that a safe 

assumption? 

Other than the wording, I'd probably agree with 

you. These aren't things that I frivolously write 

up, I don't care about the environment, I don't 

care what shape that DNA is. We go through a lot 

of tests to define what type, what shape the DNA i 

or how it's endured the environment right from 

beginning to end, and I think the critical test is 

the end product, asking the question, well, how dim 

it migrate. 
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Are there also criticisms out there against your 

paper that you wrote about the ability of a mono- 

morphic probe to detect all band shifting? Are 

there any criticisms against that theory of yours? 

I've drawn that criticism myself in my own 

publications as a scientist in the discussions of 

papers, that it's theoretically possible that you 

could have a band shift in one area of the gel and 

not a band shift in another area of the gel. 

And monomorphic probe would not pick it up? 

Obviously if the monomorphic probe is in the 

area of the gel that doesn't have the band shift 

and the other does, it didn't pick it up, and what 

you have there, if it's a visual band shift, you 

take a piece of data that was an inclusion and you 

call it inconclusive. Again, you've said nothing 

about where that sample came from. It didn't come 

from your client. You're not making a conclusion 

that it did or didn't come from your client. YOU'I 

saying, "I can't call it." 

If there's a band shift. would it always be in the 

same direction? 

Not necessarily. 

I'll say for each individual sample being run, you 

might have one sample shifting in one direction 

and the other sample shifting in the opposite 

direction. But, say, for one sample in lane four, 

are yobgoing to get the band shift for every 

fragment in the same direction, or will even these 

fragments shift all over? 

In general with band shifts, if you have a shift 

of one fragment in one direction, the other 
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fragment will shift in the same direction. 

In the same direction? 

At.one point it was thought that that -- That's 

my general experienc'e whenever you try to replicate 

band shifts in the lab, either with the ethidium 

bromide or other ways, or if you actually observe 

them dealing with samples that you know came from 

the same individual, like comparing vaginal swab, 

DNA back to blood, and you know if you have a shift 

there. These are from the same individual, so you 

know if you have a shift. But generally one band 

will shift in one direction, the other will shift 

in the same direction. That's an observation of 

fact. 

That's an observation of fact? 

I don't exclude the possibility that one band could 

shift up and the other band, if it was in a remote 

distance, quite some distance away from it and 

difference in size, could shift in the other 

direction. In fact, I'm aware of examples like tha 

It's very rare. It's a very infrequent observatiop 

You really have to show it to people to illustrate 

that it can happen. 

But are we talking, or are you talking now about tt 

two bands for the same probe, or are you talking 

about the bands for the different probes running 

the same length? 

My example there was one probe. 

One probe? 

Samples that I knew came from the same individual. 

One was in the environment and one was from the 

body, so the samples I know came from the same 

individual. 
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So for example, say -- 
One band shift is slightly up and one band shift 

is .slightly down. The patterns were still visually 

-- you look at them and you go, that's consistent 
with coming from that individual and you know it 

came from that individual anyway. That's how you 

know you had a band shift, because I know the origi 

of both samples. 

All right, we have a fair idea that contamination 

or degradation might cause band shifting in one 

direction for both bands. What could cause band 

shifting in opposite directions? 

Again. I have no idea what would do this. 

Is this what you would call an anomaly which is 

unexplainable? 

The phrase electrophoretic anomaly has been brought 

into play. The point is that you take things that 

should look identical, they shift a little bit, yo! 

look at it, it's inconclusive. At one point peoplt 

called those -- would call that -- 
At one time you would call that a match? 

Not myself. 

Not yourself? 

I'm aware of people who have. 

Would that be proper? 

Not in my opinion. 

Not in your opinion? I see also in the Yee case, 

page 129,that Dr. D'Eustachio appeared to be 

concerned that choosing a match window that exceed 

an acceptable level of risk, that there is the ris 

of false positives, having too big a match window? 

Is that possible? 
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Well, it's raising the concern that if I allow for 

bands to be 20 percent apart and still call them a 

match, that I am running the risk of false positive 

Certainly, if you have a huge match window the 

largest extreme would be let's consider the whole 

gel, our match criteria, everything from top to 

bottom, everyone is going to be a match. That's th 

extreme. 

So would you admit that if there was too big a matc 

window, that you could end up with false positives? 

I just said that, everyone on that -- if that whole 
surface was your match window, everyone on there i: 

a match. 

But if you use that same criteria in formulating 

your data base, I understood that that was going tc 

correct that. 

If I used that same formulation for building my 

data base, we'd have one bin and everyone would 

be the same, so I'd analyze the DNA and I'd say 

he's a type one. I'd analyze the next person and 

I'd say, hmmm, he's a type one, too, and we'd go 

on that way. We'd accomplish nothing. 

So in order to have the best discriminate powers 

that you can get, the smaller the matching window, 

the better. 

Obviously it's ludicrous to consider the whole thii 

a match window. It's somewhere between, and rememl 

you have to realize that you don't have base pair 

resolution, so it's ludicrous at one level to have 

a match criteria be the entire gel. It's ludicrou: 

at the other level to have your match criteria to 

be exact base pair matching as you were suggesting 

yesterday. Those are the two extremes. Somewhere 
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in between there you've got to look at your data 

and say, "What reflects reality?" 

Q. And I believe he was also critical in that he found 

that a laboratory should meet, you know, matching 

criteria and that you should understand the factors 

that alter band migration which you agreed with 

him that because you can't understand the band 

shifting in different areas in lanes -- 

COURT: Who was critical, Mr. Furlotte, and who agreed 

with the criticisms? 

MR. FURLOTTE: No, I just said. I'm saying that 

Dr. D'Eustachio -- 

COURT: You're saying somebody -- was critical? How do we 

know that? 

MR. FURLOTTE: In the Yee case -- no, Dr. D'Eustachio, in 

the Yee case -- 

COURT: We don't know what he said in the Yee case. Some 

judge says what, that -- what does the Yee case say 
MR. FURLOTTE: It's just in the judge discussing the 

evidence given by Dr. D'Eustachio and his criticisn 

in a sense, not criticisms, but his opinion as to 

what the match criteria should be before -- 

COURT: It wasn't criticism, then? 

MR. FURLOTTE: Well, I believe D'Eustachio agreed with 

Dr. Waye that if you don't understand the factors 

that alter band migration, then you should declare- 

COURT: Where are you telling this witness that he criticiz 

No, you'were telling Dr. Waye that D'Eustachio 

criticized something and now you say he didn't 

criticize. We get back to this -- 
MR. FURLOTTE: Well, okay. 

COURT: If you could put some precise statement to the 

witness. 
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Do you agree? You agreed awhile ago that some 

scientists were calling matches when they had band 

shifting in opposite directions? 

NO, I don't agree with that. 

No, you don't agree with that, right. 

I didn't say that, either. I gave that example. 

You gave that example, and I thought you said that 

you would not call that a match? 

I said at one point people were calling matches 

like that, and I said I wouldn't. 

You wouldn't, you said? Because you said you didn' 

think that was proper, and I believe Dr. D'Eustachi 

says that one of the factors in making match 

criteria is that you must understand the factors 

that alter band migration and, because we don't 

understand why there's band shifting in opposite 

directions, he would not call the match either. 

Am I safe to assume that you agree on that aspect 

of it? 

If that's actually what Peter D'Eustachio is sayinc 

and not your interpretation or paraphrasing or 

reworking of what he's saying, I'd have fault with 

his logic. What he's saying is that if I observe 

something a million times, I have to understand 

exactly why it's happening in order for it to be 

real, and I've had this discussion during one of 

the breaks wondering about why a fish would hit on 

a fly when you're fishing. You can catch fish wit1 

a fly but you don't have to undcrstand what's in tl 

salmon's mind when he goes after the fly. He's 

obviously not feeding. They don't feed then, is 

my understanding. 
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MR. FURLOTTE: My Lord, I wonder if it's time for a break? 

COURT: Yes, we could have a break now. I sort of thought 

we .might have a long session, a short period, or 

something. We had talked about stopping about four 

o'clock. 

MR. FURLOTTE: Oh, well, it depends, how late did you inten 

to go today? 

COURT: Well, I'm not going to go as late as we did 

yesterday, for sure, but why don't we take fifteen 

minute break and then we'll come back for about 

half an hour or so. 

(Accused escorted from courtroom.) 

(Court recessed 3:15 p.m. to 3:30 p.m.) 

(Accused present. ) 

Q. Dr. Waye, did I understand from your direct 

testimony that Dr. Hagerman had consulted with you 

before he gave expert testimony in the Yee case? 

A. I believe it was prior to him either issuing a 

report or testifying in person in that case. 

Q- Yes, and did that have to do with the studies that 

you did with the ethidium bromide? 

A. That was part of our conversation. We talked about 

a lot of different things. 

Q. Did you know that he was consulting with you in 

order to prepare his report and his testimony in 

the Yee case? 

A. Yes, prior to speaking with Paul Hagerman, 

Dr. Hagerman, I was called by Barry Scheck. I 

think he was defence counsel in that case. 

Q. Yes, he was. 
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He talked to me about various things dealing with 

forensic DNA typing. At the end of that conversat: 

he.asked my permission if his expert could call me 

and again talk about various things. I saw no 

reason to deny that permission and I talked to 

Paul Hagerman after that. 

So did you basically know the crux of Dr. Hagerman 

testimony, that he was going to give in the Yee ca, 

No, we talked as two scientists would talk. He 

asked me questions, I tried to answer them. 

In the Yee case, Dr. Hagerman was critical about 

the F. B. I.'s use of ethidium bromide. You were 

aware that he was going to attack the reliability 

on those grounds, were you not? 

He asked me questions about the studies. My 

recollections are that his own studies, and his 

own considerations of the theory of electrophoresi 

et cetera. were borne out in our actual practical 

experiments that were published there. 

And if Dr. Hagerman's criticisms were valid in the 

Yee case, for instance, the effects that the 

ethidium bromide. that it might seriously compromi 

not only the reliability of the tests performed 

in that case, but also the reliability of their 

data base? Would that hold true also for the data 

base if it held true for the individual test in 

that case? 

Was that his criticism? 

Would that be a valid criticism? 

Yes, I think that's a point almost read out of the 

paper that I wrote, that if ethidium bromide in 

your system is causing a problem with how things 
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migrate, obviously that will affect data base 

samples as well as evidence samples. 

That would mean the data base would not be reliable 

either? 

That would mean that the samplesthat you ran in the 

data base and the data that you derived from the 

data base would have diminished accuracy, if the 

ethidium bromide was having an effect on migration 

in your system. 

I assume the R. C. M. P. run the full data base 

with the use of ethidium bromide? 

With the use of ethidium bromide? 

Yes? 

NO. 

They did not use the ethidium bromide in all their 

tests in conducting or in formulating their data 

base? 

YOU just said the R. C. M. P. Did you mean the 

F. 8 .  I.? 

I'm sorry I meant the R. C. M. P. -- I meant the 
F. B. I. I told you, it's getting late. 

All these acronyms for law enforcement agencies. 

The F. B. I., their protocol, and again, I didn't 

build their data base, but the logical assumption 

would be that their protocol they followed for 

running data base samples is the same as case work 

samples, so they probably did build their data basf 

in the'same manner, with ethidium bromide. 

If Dr. Hagerman was correct that ethidium bromide 

would have affected the F. B. I. tests the way the) 

affected the tests that you conducted, if it would 

have been the same for the F. B. I. when they used 
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ethidium bromide as when you used it, would that 

make the test and the data base unreliable? 

I know the F. B. I. claims that it doesn't affect 

their tests the way'it affected yours, but if it di 

would it make their tests and the data base 

unreliable? 

I think you'd have diminished reliability in both 

if you could demonstrate that what you're trying 

to accomplish, you weren't accomplishing. If band 

shifting was occurring all the time as a result of 

ethidium bromide both in your data base and in your 

case work, well, that's essentially the message 

of the paper we published. 

Would it have been diminished sufficient that you 

really shouldn't rely on results? That you should 

draw inconclusiveness on the test rather than 

exclusions or inclusions? 

Again, if it was causing band shifts such that you 

couldn't make calls as matches and you couldn't 

reproduce your data base or reproduce the patterns 

in two different samples, those are factors that 

affect the numbers and the data base, and those 

are factors that can affect calling a match. It's 

all a matter of degrees. 

In your tests with the ethidium bromide, what 

degree of shifts did they actually cause, the 

highest, up to what? What percentage of shifts? 

In those particular experiments, again, those 

experiments werc designcd to demonstrate band 

shifting in the lab under controlled situations 

where we could monitor all the variables and find 

Out exactly what's happening here. Those experimel 
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showed shifts of up to six percent. 

Up to six percent, and shifts to that significance 

would, I assume, be definitely unreliable if they 

had occurred? 

Shifts of those magnitudes demonstrate that you 

are affecting the mobility. Again, I'd have to 

actually -- these are percentage shifts, right? 

I explained yesterday that I could look at pattern 

that are visually indistinguishable and sometimes 

the computer will tell me they're six percent off. 

Well -- 
Okay, let me put it this way, a shift of six perce 

undetected would be sufficient to create a false 

positive, would it not? 

Again, if you interpreted a test incorrectly, we 

keep harping back to this, you're -- 
No, no, I'm talking about without a monomorphic 

probe. I'm not talking about your system. If the 

shift is undetected, a shift with the magnitude of 

six percent would be sufficient to create a false 

positive? 

So you're sitting there blind with the blind 

assumption that everything ran perfectly -- 
And nothing shifts. 

But you got -- but everything, in reality, is 
shifting all over the place? 

Yes? 

Could .)rou ever -- well, you've already handled the 
data improperly to begin with. I think we've 

already dealt with it if you interpret things 

incorrectly and you use the system incorrectly, 

you run the risk of drawing the wrong conclusion, 
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and I'm not saying it happens all the time if you 

have ethidium bromide, and I think that -- 
Which could create a false positive? If you're 

going to draw the wrong conclusions, you could drar 

the wrong conclusions -- 

If you want to misinterpret a test four different 

ways and then at the end say it's a false match, 

well, choose to do so. I don't even like to think 

about using science improperly, interpreting scien< 

improperly, coming up with the wrong answer and 

saying, "We get the wrong answer all the time." 

I just said that if you do all those things, you 

run the risk of getting it. Now, you want me to 

say how often would you get it. 

No, I'm not asking you to say how often you would 

get the false positive. I'm just saying that if 

there was a band shift to a degree of six percent, 

and that band shift went undetected, that you didn 

know there was a band shift caused by either 

ethidium bromide or some other cause, that would b 

sufficient for you to interpret out of that test 

a false positive? 

Again, a band shift -- we got into this yesterday 
a band shift is something visual. So saying a ban 

shift of six percent -- the sizing -- 
Well, basically if one lane shifted -- 
-- and then you went on to say that it's 
undetec'table. See, band shift is something that y 

can see visually and then you say it's undetectabl 

and I'm having a real problem figuring out what 

you're trying to get me to say. I've already said 

if you misinterpret the test as you want me to, 

could you get the wrong answer. 
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Maybe I misunderstand what a band shift is. I 

understand a band shift to be something of which it 

ouqht not to be. In other words, if there was no 

contamination, the band would be here, but because 

there is contamination, then it has shifted and 

run down here, or it has shifted but it hasn't run 

far enough? 

Now, if you look at that, would you call that 

undetectable or detectable? 

I take it it's undetectable because you don't know 

why it is here or here when it ouqht to be here. 

And we're not using a monomorph? 

We're not using a monomorphic probe, and that's why 

we can't detect it. 

So -- you're putting me in a place that I don't 
normally work in. You're putting me in soneone 

else's lab using someone else's protocols, someone 

else's system, and you're misinterpretations and 

you're saying, 'How would it work out?" 

How did you find out that there was band shifting 

ethidium bromide? What control did you use? 

How did I find out? It's something that's been kno 

for years. 

Tell me? 

Well, like anything else that's been known for year 

it's been documented in the literature. You open u 

the books, you use your eyes to start reading and 

it's something someone else has observed. 

How did you measure it, your degree of band shiftin 

where sometimes you got up to six percent? What 

method did you use? 

What was the precise experiment? 
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Yes? 

Took a DNA sample from an individual. We took 

increasing amounts of DNA from that same individual. 

We ran the test on *hat individual, both in the 

presence of ethidium bromide and without ethidium 

bromide. In the presence of ethidium bromide, 

band shifting was apparent and it was the magnitudes 

of the shift depended on the quantity of DNA you 

were analyzing. Remember, we analyzed a gradient 

of DNA from the same individuals. It's a visual 

shifts. And the adjacent analysis where ethidium 

bromide wasn't included, the bands had different 

intensities because you were analyzing different 

amounts of DNA, but there was no visual shift. 

You then took those autorads, you went to the 

computer, and you sized them. The ones that didn't 

have shifts, you determined the size for them. 

The ones that did have shifts, you determined the 

magnitude of the shift. Six percent was the number 

quoted in the paper. I can't remember the exact 

base pair numbers, but that's what's in the paper. 

That's what was published, and that's the end of 

the experiment. 

Okay, now, if we run a sample as you did with your 

experiment, say you run without ethidium bromide 

in lane B, if I understand you correctly, and you 

run one with ethidium bromide in lane C. You could 

expect,'maybe, a six percent variation in these two 

lanes with the same DNA? 

No, the experiment wasn't done that way. You ran 

all the samples in one gel. The gel itself 

contained the ethidium bromide and the buffer that 

the gel is immersed in, so the sample in lane A 

and lane B had ethidium bromide. 
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That's right. I have no problem with that. What I 

was trying to do is try and show a description of 

how a contaminated DNA fragment might comigrate 

with a fragment of i'dentical sources, identical DNA 

from identical -- from the same person. How you 

deliberately contaminate one fragment with ethidium 

bromide and the other lane of DNA from the same 

person you don't contaminate it with ethidium 

bromide. If you run it, you could expect to have 

a shift, a variation of band sizing, by about six 

percent? 

NO. 

Is that a fair assessment? 

No, that's a total misrepresnetation of the data. 

What you'd have to do is have a look at the picture 

that are in the article and maybe you'll be able to 

see what I mean. I can only comment on the 

experiments we published and did, and you're 

describing something that -- I'm thinking about it 
but I think it would be technically difficult to 

even comment or replicate what you're describing 

there. That's certainly something I haven't done. 

All I'm saying, Doctor, is if in your tests results 

you deliberately -- if you took DNA from myself and 
you extracted it and you had your two samples of 

DNA and you deliberately contaminated one of the 

samples with ethidium bromide, okay, is that fair 

so far?' 

Okay, we're doing something I haven't donc, so -- 

Well, yes, but we don't have to do everything one 

way. So if we have one sample that is not 

contaminated with ethidium bromide, we put it in 
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lane B. If we have the other sample that is 

contaminated with ethidium bromide, we put it in 

lane C, and we run our gel. You could expect that 

the two bands will not line up and they will vary 

by as much as six percent? 

I couldn't put a number to that. 

But from your own experience you saidyoucould get 

band shifting up to six percent like you did? 

Band shifting of six percent was as a function of 

DNA concentration on the same gel run on the same 

conditions. You're describing two lanes that are 

run in different conditions, one with ethidium, 

one without, right? 

Yes? 

You describe an experiment that has nothing to do 

with the empirical data that I published. 

No, I'm not saying -- 
What I will tell you from there is that it wouldn't 

be unusual, and it wouldn't be unexpected, to have 

a band shift there, and I think I've been more thar 

clear in admitting that things you do to DNA can 

alter their mobility in gel, and adding ethidium 

bromide to sample B is adding something to DNA that 

can alter its mobility. 

Now, how I understand your monomorphic probe to 

work is that after you've run your gel and you've 

run your different probes, at the end you run your 

monomo@hic probe -- say we're still using these 

two lanes, okay -- and if your monomorphic probe 
will tell you the degree of variation that maybe 

contamination caused, or will it just tell you that 

there is a band shift? 
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I can size the monomorphic probe and tell you that 

the monomorphic probe is shifted five percent of it 

weight. 

If a monomorphic probe shifted five percent of its 

weight from lane B to lane C, then would you expect 

the other probes to have shifted the same degree, 

five percent? 

That wouldn't be a valid assumption, no. 

It would not be a valid assumption? 

No, there's actual studies in there showing that 

-- showing, at least with respect to ethidium 
bromide, that the magnitude of the shift is 

dependant on the size of the fragments; limited dat 

it was actually requested by one of the reviewers, 

question of that, and we did the experiment to 

address that. 

And there is no way that you can prorate it, 

depending on the size of the fragment? 

Well, these are precisely the type of studies 

that Dr. Hagerman wanted to do in his lab. I 

wouldn't do them in my lab because we're not 

forensically dealing with prime samples that are 

laced with ethidium bromide. It's not a common 

thing that you find out in the environment. So 

you'd be understanding and doing all these 

theoretical studies, the effects of ethidium bromid 

You don't use it in your system. I have a heck of 

a time trying to figure out the relevancy to spendi 

a lifetime monitoring its effects on lane migration 

if you don't use it. 

It also seems that some scientists appear to be 

concerned that there's a problem with the persisten 
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interpretation of autorads with over-exposed bands. 

Do you see that as a problem in interpreting 

autorads? 

The darkness of the'band is a function of a lot of 

things, how much DNA you analyze, and how long you 

left the autorad on film, and the conditions you 

left it on film and the type of film, et cetera. 

If you leave something -- if you analyzed a lot of 
material and you left it on film for a long period 

of time, you have a couple of things that can blur 

your picture or make it difficult to analyze the 

picture. One thing is your band is going to not 

only increase in intensity, but it's going to 

increase in thickness. 

Increase in what? 

In thickness. The band starts off with a very 

sharp line of radioactivity. The longer you leave 

it on exposing, the radioactivity not only goes 

straight up, it goes into various directions. 

The longer you leave it on, the wider the band 

becomes, so something that starts off as a thin 

slit, upon long exposures will eventually come to 

look like a football, or a blob, types of words 

that have been used in transit, blobs and dots, 

et cetera, rather than slit. That's all a function 

of both how much DNA you analyze and how long you 

chose to leave it one film. 

No%, the problem comes in when you don't have 

vcry much control over how much sample to analyze, 

when you're limited in your evidence samples, when 

you have to analyze four pieces of evidence samples 

and they all have different amounts of DNA in them, 
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et cetera, and you can't get exactly the same amount 

of DNA in each lane, so the band intensities are 

going to vary in each lane. So obviously, if you 

have to leave something on film for, say, a week in 

order to see your bands in the sample that didn't 

have much DNA, during that week's time, your lane ti 

had a lot of DNA, say, from your blood sample is 

going to go from being a thin, discrete band to 

something more like a football in shape. 

Now you're asking the computer, find me the 

center of those bands. Well, when it looks at the 

slit, it has no problem finding that. When it look! 

at the blob, it'll find what it thinks is the cente 

but it obviously has a little more leeway to find 

the center of that, right? It's not a slit. 

There's no guarantee that the exposure will, I 

suppose, shift or the dark band will travel as much 

in one direction as the other? 

The radioactivity will be expelled downward rather 

than upward? 

Yes? 

NO. 

There's no way, so it's not a question of the compu 

picking the center of the big black blob? 

No, the slit will expand in both directions. 

It'll expand in both directions evenly, is that 

what you said? 

Depending on where the radioactivity is in the slit 

If it's evenly dispersed along the length of the 

slit, it -- 

So are you saying the computer could pick out the 

center of the big black blob, but it would just be 

a little more difficult because of the size of it? 
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A. Oh, it does find what it thinks is the center of it 

Q. That's where it marks the band? 

A. Cozrect, YOU ask it to look at the density of the 

image along the length of the lane and it will look 

at the density and it will draw peaks where the 

density is, and then you ask it where the bands are 

and it finds that peak and centers around that poiw 

Q. So while some scientists believe that you shouldn't 

interpret autorads with the big black blobs, you 

would have no hesitation in drawing conclusions on 

it? 

A. Which scientists would say that? 

Q. I don't know, I'm just -- I'm reading at page 32 of 
the Yee case. It's probably Dr. Hagerman. It woul 

be Dr. Hagerman. 

COURT: What does he say precisely, or what does the judge 

say that Hagerman said? 

MR. FURLOTTE: The judge says -- I'll have to start at the 

first paragraph on page 31. It says: 

"Dr. Hagerman also described and analyzed 
the band shifting effects of ethidium 
bromide. He asserted that the F. B. I. 
did not adequately understand the 
ethidium bromide caused band shift 
problems. He stated that among other 
causes, the most serious problem with 
ethidium related band shifting and a 
cause that makes the problem of 
addressing the ethidium hromide band 
shift problem difficult, if not 
impossible, is the inability of the 
F. B. I. to accurately determine DNA 
concentration. He also cited other 
sources of error in the F. B. I.'s own 
ethidium bromide experiments including 
loading mass inaccuracy, the 
unnecessary use of increased amounts of 
restriction endonuclease and a persistent 
interpretation of autorads that displayed 
heavily overexposed bands." 
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MR. WALSH: My Lord, perhaps if we're going to get it withi 

context, we should also, if we're going to read int 

the.record for the purpose of the Doctor addressing 

a question as to the'interpretation a judge has of 

the doctor's opinion in that case, if we could also 

read into the record the judge's opinion as to the 

effect of that particular testimony or his assessme 

of that testimony, I think would be appropriate, and 

if that was the case, I would ask the Court if we 

could refer to page 108. 

COURT: Of the same judgment? 

MR. WALSH: The same judgment, My Lord, yes. I think it 

puts it in the proper context because on one hand, 

Mr. Furlotte wishes the Court to know what 

Dr. Hagerman -- what the judge says Dr. Hagerman 
says, so I think it's important to know what the 

judge said of Dr. Hagerman's conclusion, and that's 

set out at 108. 

COURT: Well. perhaps we can ask one or other of you two to 

read what he did say, what the judge did say. 

Actually, we're concerned here only with the very 

last little phrase or clause of what Mr. Furlotte 

read out dealing with the blobs, or the overexposur 

to radioactivity which would create a blobbish mark 

Wasn't that the -- that was the point that you were 
asking this witness about. 

MR. FURLOTTE: That was the point. It's not the conclusion 

COURT: What were those words, those last ten words of what 

you read? 
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R. FURLOTTE: It says Dr. Hagerman also criticized.. 

"...the unnecessary use of increased 
amounts of restriction endonuclease 
and a persistent interpretation of 
autorads that displayed heavily 
overexposed bands. " 

That's the only issue that I wanted to get out. 

OURT: Yes, but let's hear first what the judge said about 

did he make a finding on that? 

R. WALSH: Well, he made a finding -- Mr. Furlotte read 
not only that last statement, he read all the cause! 

of ethidium bromide. That's why I felt it was 

necessary to actually put it in the right context. 

R. FURLOTTE: I didn't want to be accused of taking it out 

of context. 

IR. WALSH: Well, I just want to add -- 

OURT: No, but if the judge says, ''No, I don't accept a 

single opinion of Hagerman's," &at presumably puts 

an end to the whole thing, doesn't it? 

IR. WALSH: One of the conclusions, at least, I can direct 

to the Court at this time, and you have the case, 

My Lord, but one of the conclusions I would ask to 

read into the record to put the Doctor's opinion in 

context if he's going to be asked one here, is the 

judge stated at page 108: 

"With regard to the testimony of Dr. Hagerman 
about the effects of ethidium bromide, I 
find that there can be little doubt that 
there is a likelihood of band shifting that 
can resultfromtheuse of ethidium bromide 
just as the defects in the validation, 
mixed body fl~id~environmental insult studies 
suggest that band shifts can occur from 
otfir causes. However, even accepting the 
likelihood of band shifting in some instances, 
I find that the likelihood of multiple 
shifts resultins in a match to be so slisht 
as to be a matter of weight and not 
admissibility ." 
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MR. FURLOTTE: My Lord, that has nothing to do with the 

issue at hand here. 

MR. WALSH:. Well, why did he read it? 

COURT: Well, this is sort of going back to the earlier 

part, it has a bearing on that, I think. Does he 

go on and talk about all this overexposure to 

radioactivity? 

MR. FURLOTTE: No, he doesn't. 

MR. WALSH: I don't have it right at that point, no. It 

does go on to say in accordance with what 

Mr. Furlotte had read, part of what he had read, 

he went on to say at the same page, 

"Like the F. B. 1:s selection of -- " 

MR. FURLOTTE: Well, My Lord, again, that has nothing to 

do with the interpretation of autorads that display 

heavily overexposed bands. 

MR. WALSH: Well, why did he -- I'm sorry, My Lord. 
COURT: All right, well, what do you want to ask this 

witness now, Mr. Furlotte? 

MR. FURLOTTE: This witness asked me -- I told this witness 

that some experts out there in the field believe 

that a problem is that there is a persistent 

interpretation of autorads that display heavily 

exposed bands and that this is improper, and this 

witness asked me who said that, so I just brought 

back as to what the judge said that Dr. Hagerman 

said. 

COURT: Well, h'e's not allowed to ask you a question, so 

that puts an end to that. 

Now, you haven't got any further questions you 

want to ask him? 
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MR. FURLOTTE: I have nothing more on that. 

COURT: So let's stop right there, then, for today and -- 

MR. FURLOTTE: Well, there's just one other question that 

I -- do you think that there could be a problem on 
attempting to interpret overexposed bands? 

A. Not if you do your analysis properly. 

COURT: All right, we'll stand this witness aside until 

whenever you can agree, counsel can agree, to call 

him back. 

MR. WALSH: We'd like to have the Court's direction on a 

matter, My Lord. At this point in time I had 

originally asked the Court's permission to stand 

Dr. Waye aside until I could recall him after 

Dr. Bowen's testimony. Mr. Furlotte had elected 

to cross-examine Dr. Waye on the testimony he had 

presented up until that point. Now, when Dr. Waye 

comes back, will he be, when he comes back and is 

put back on the stand, will he be subject to furthe 

cross-examination by Mr. Furlotte on the issues he 

had previously testified to before I go into my 

recall direct examination? Or would he be recalled 

and I would start my direct examination and then 

Mr. Furlotte would continue with his? 

COURT: Well, Mr. Furlotte had indicated earlier he would 

like to complete the cross-examination on this 

section first, am I right in that? 

MR. FURLOTTE: On what he's testified to in direct evidence 

I want :o cross-examine him on that first before 

he's recalled to testify on the other matters, and 

that I want to finish that cross-examination of 

Dr. Waye as soon as Dr. Kidd is finished. 

MR. WALSH: No, you're not going to get that right. 
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:OURT: What we will do is we will finish the cross- 

examination of Dr. Waye when he resumes the stand, 

then we'll have your re-examination on this portion. 

Then, assuming you gb on with his testimony, we'll 

have your direct examination on the second phase, 

then cross-examination on that phase then your 

re-examination. 

4R. WALSH: Fine, that clarifies my position. Thank you, 

My Lord. 

30URT: I want to -- 
3R. FURLOTTE: Just to make that clear again, what did you 

say? 

:OURT: I said we'll have -- 

YR. FURLOTTE: When do I get to -- when is Dr. Waye going 
to be recalled back on this matter? 

2OURT: Well, I haven't any -- have you agreed on this? 
YR. WALSH: Here is the other point. 

ZOURT: What I've said has no bearing on when he is called 

back. I'm saying that when he is called back, that 

will be the sequence, but, and I want to warn you 

in that regard. I'm not going to permit, when'he's 

cross-examined on the new phase, I'm not going to 

permit either examination or cross-examination that 

extends way back into this first phase. This first 

phase, you're finished with it. 

YR. FURLOTTE: I would agree with that, My Lord. 

YR. WALSH: I understand that, My Lord. 

30URT: If I hear the words ethidium bromide mentioned aqair 

I'll scream, on the second phase. 

YR. WALSH: That's fine, My Lord. No, I understood that, 

and I fully intend to abide by that. I just want 

direction as to what happens when he does come back. 
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:OURT: On Monday, you're going to put in some other 

evidence by agreement now. Then on Monday you're 

going to call Dr. Kidd? 

YR. WALSH: That's correct, and here's the situation as I 

see it as of four o'clock today. Dr. Kidd will be 

testifying Monday morning, subject to -- we have so 

evidence to enter right now, but as far as Dr. Waye 

in having seen Mr. Furlotte's cross-examination, th 

length it's taking, and now having an assessment -- 
I'm not being critical, I'm just having an assessme 

of where we're going. Dr. Kidd will be testifying, 

then when he concludes, it's my intention to call 

Dr. Carmody who flights are booked, scheduled to 

come in after Dr. Kidd, then I will call Dr. Bowen, 

and I expect at that point to have used up all of 

next week, considering the direct and cross- 

examination if this week is any indication. I do 

not expect with any reasonable likelihood that I 

would be in a position, or we would be in a positio 

to have reached Dr. Waye or Dr. Fourney, and I 

expect that we would probably have to use a couple 

of days of the following week. 

That would, in essence, balance out in terms 

of the fact, My Lord, that we moved it two days 

in the -- we went from Monday to Wednesday and I'd 
have to gain that two days back at the other end. 

I'm looking to the future, but I think that 

realistically it looks now that we will be extendin 

past next week into a few days of the following 

week. 
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:OURT: Well, perhaps Mr. Furlotte, I don't know whether 

he's going to say he'd like -- 
6R. FURLOTTE: Yes, My Lord, when I agreed to cooperate wit 

the Crown the other'day to accommodate him in 

getting Dr. Kidd in here as scheduled, I agreed 

that I would forego my continued cross-examination 

of Dr. Waye in this matter, have him set aside, and 

allow Dr. Kidd to testify, and then put Dr. Waye 

back on so I could finish my cross-examination. 

Now, it's my understanding that I did not have 

to agree to that, but since I have been so generous 

I feel the Crown is now attempting to take further 

advantage of my good nature and allow him to recall 

Dr. Waye at his convenience rather than mine, and 

I would object to his format. 

COURT: Well, I suppose it could be said that the Crown 

are fairly generous in making Dr. Waye available 

for cross-examination for eight hours, I think it 

is, up until now, and probably when the Crown made 

that arrangement, they probably assumed his cross- 

examination could be completed in far shorter peric 

than that, as the Court would have assumed. 

MR. WALSH: I'd like, you know, what -- 
MR. FURLOTTE: I guess the Crown is guilty of making a lot 

of false assumptions as I have, My Lord. 

MR. WALSH: I would like to know what the purpose would be 

behind the necessity and how it would affect his 

cross-e'xamination to have Dr. Waye testify 

immediately after Dr. Kidd, other than to disrupt 

the Crown's schedule. I would like to know what 

purpose, or what advantage he would gain by cross- 

examining Dr. Waye immediately after Dr. Kidd, or 

at a more appropriate time for Dr. Waye the week 
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after. What practical legal advantage? 

:OURT: I can answer for Mr. Furlotte, probably, it would b 

a Little fresher in his mind. Would that be your 

answer, is it? 

IR. FURLOTTE: It would definitely be fresher in my mind 

as to the testimony that Dr. Waye has given, not 

only in direct examination, but also the answers 

that's he already given on cross-examination. If 

this is put off for another week or two. I'm probab 

going to end up asking him the same questions all 

over again. 

YR. WALSH: Well, we can accommodate Mr. Furlotte there. 

We have the Court Stenographers who are dutifully 

typing as quickly as they can the evidence. I woul 

expect -- I can't speak for the Court Stenographers 
or Your Lordship, but I would expect we should be i 

a position to have a transcript of Dr. Waye's by 

next Monday. I would hope that they could have it 

done in a week. Maybe I'm wrong. 

XURT: The Court Reporters have the advantage. They only 

have to sit and listen to this for one day at a tin 

YR. WALSH: If that's his problem, perhaps we could have a 

transcript, My Lord? 

YR. FURLOTTE: Well, My Lord, that's not the only problem. 

The problem is that I am pressed for time as it is 

in preparing for cross-examination, and preparation 

of my own, and if I have to spend all that time 

that I iiiay be able to make use of in re-reading 

evidence that is fresh in my memory now in order 

to refresh it in a couple of weeks from now, then 

again, that is taking away from my ability to 

provide Mr. Legere with full answer and defence. 
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!OURT: Well, what has been said today is probably going to 

be available in transcript form by the end of the 

next week, within a week, I would imagine -- yes, ar 
before that, in fact; and consequently. if Dr. Waye 

were to go over until Monday, a week from next 

Monday as you are suggesting -- 
IR. WALSH: Yes. 

:OURT: -- then you would have had a chance, Mr. Furlotte, 

to review, even if briefly, the transcript of what 

he has said to date. You're qoing to be no further 

behind. You're qoing to be ahead of the game, 

actually, because you know what you've covered. 

MR. FURLOTTE: Well, does that mean if we finish with 

Dr. Kidd on Tuesday or Wednesday, then we have the 

rest of the week off? 

MR. WALSH: We have Dr. Carmody and then you're goinq to 

have Dr. Bowen. 

COURT: No, all week long, go on with Carmody and Bowen. 

That's not goinq to work any hardship on you or 

anyone. 

MR. FURLOTTE: I believe it is, My Lord. 

COURT: Well, I don't accept that. I don't think, really, 

you'll find that it does either when you get into i. 

because, as I say, you're going to have the benefit 

of your transcript. You can remind yourself of 

what you have said. I would think it would work to 

your benefit, really. 

MR. FURLOTTE: fly Lord, it's going to take me as long to 

read that transcript as it has to go through it 

here in the first place. 

COURT: Oh, you could skip every 99 pages, read every 100th 

page and you'll get the gist of it, won't you? 
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I'm exaggerating when I say that, but I think you 

could go through it pretty quickly. You can tell 

the. topics that you've covered, anyway. 

What we are going to do is we are standing thi 

witness aside. Does it make a big difference -- 
IR. FURLOTTE: My Lord, I can only say for the record, had 

I known that this was going to evolve, this 

procedure, I would never have agreed to standing 

Dr. Waye aside in order to accommodate Dr. Kidd. 

Let it be said. 

dR. WALSH: Well, My Lord, I've just about hit the end of 

my patience and my rope. I'm scared to say anythir 

here because of the smoke screen that Mr. Furlotte 

has been throwing up all week on hiding behind this 

full answer and defence. He's got 16 volumes 

stacked up behind him and the way we're going, we'l 

going through each one. This appears to be the 

scorched earth policy that some would -- anyway, I' 
better not say any more. 

The point remains, My Lord, I could if you 

give me five minutes, I'll talk to Dr. Waye about 

arrangements. I'll do whatever I can to facilitate 

Mr. Furlotte and the defence of his client. What 1 

have here is a situation, My Lord, that Dr. Waye 

runs or is in charge of a lab. He's dealing with i 

hospital. He has very, very important 

reponsibilities. That is not to detract from 

Mr. Legere's defence, and what we were simply askil 

is an accommodation where the man was entitled to I 

back to his lab and come back and be subject to 

further cross-examination. 
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Apparently, Mr. Furlotte can't agree to that 

and if you give me five minutes, I'll discuss the 

matter with Dr. Waye. I'll discuss the matter with 

the coordination teain as to what we can do with 

Dr. Carmody, and if I can accommodate him, I will. 

If I can't, I'll come back and make my same positic 

My Lord. 

:OURT: All right, we'll take five minutes to give you a 

chance to do that. 

IIR. FURLOTTE: My Lord, I have one last point to make. 

The Crown had prepared Dr. Waye to finish testifyir 

at the end of next week because the Crown was goin$ 

to complete its case next week. Now, I can't see 

how come that Dr. Waye all of a sudden is not 

available next week. It just flies in the face of 

logic. 

MR. WALSH: Dr. Waye has been subjected to cross-examinati( 

here, My Lord, that is extensively long, at least 

at this point in time. What I have here is anothel 

situation where I have another doctor, Dr. Carmody 

flying in scheduled to testify after Dr. Kidd. 

As a result of my understanding, or now seeing the 

length of the cross-examination, I recognize that 

there's no way Dr. Waye is going to be able to get 

on next week, and as a result, what am I going to I 

with Dr. Carmody? I've got him flying in. 

MR. FURLOTTE: Well, it only disrupts with the order that 

Mr. WalIh would like to present his witnesses. 

COURT: Well, I feel that the length of the cross-examinat 

has had quite -- is quite a contributing factor in 
throwing the schedule out of arrangement, and I 

suggest we have the recess now. Mr. Walsh, you ta 



143 Dr. Waye - Cross (Mr. Furlott' 

to Dr. Waye to see what is convenient to him. 

I feel that we've got to try to accommodate, all of 

us, on both sides and myself, we've got to try to 

accommodate these eXpert witnesses. They have othe 

responsibilities and they can't just be at our beck 

and call all the time. 

I am prepared to have Dr. Kidd go on on Monday 

and Tuesday followed by Dr. Carmody followed by you 

other man. 

rlR. WALSH: Dr. Bowen. 

ZOURT: Use up next week. I want to see every day used, 

then Dr. Waye come back on the Monday, and you 

have someone else after that? 

MR. WALSH: Then I'd have Dr. Fourney and Dr. Waye again. 

The other thing that just occurred to me, the other 

thing if Dr. Waye were to testify after Dr. Kidd, 

-- well, I won't -- 
COURT: If you can work it out after you've consulted with 

your colleagues and Dr. Waye and Mr. Furlotte, if 

you can work it out that Dr. Waye comes back next 

week and we get finished with him. I don't know hc 

-- can you give any estimate, Mr. Furlotte, of how 
much time you might require him for in cross- 

examination? 

MR. FURLOTTE: My Lord, as I go through my notes and 

material that were concerns of mine in cross- 

examination, I noticed that a lot of it I've alreac 

coverecPbecause when I would ask one question 

earlier, it led onto different matters which I 

intended to cover later. How much of that I've 

actually covered so far, there's no way I can guess 

at that. 
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IR. WALSH: What is so frustrating for the Crown, My Lord, 

is that I can appreciate Mr. Furlotte's point and 

his need to cross-examine on valid points. There 

are times I get the'impression that he's cross- 

examining on the evolution of mankind since biology 

He's carpeting the thing, but that's his choice. 

I'm just saying I didn't expect that type of attack 

so it has disrupted my schedule somewhat. I want 

to discuss it with Dr. Waye. 

ZOURT: I said earlier, you know, the conventional wisdom 

I think was the expression I used, advocacy and in 

the cross-examination of expert witnesses, you ask 

a few questions in areas where you know you're goi! 

to win and if you don't, you're only improving the 

evidence of the expert witness. I think, 

Mr. Furlotte, without trying to tell you how to 

conduct your defence, I think you must keep that il 

mind and, you know, when you give the impression 

to the Court or to anybody listening that you're 

just grasping for straws in a variety of 100 

different fields, it's not really improving one's 

case very much. 

However, take your five minutes, then you're 

going to come back. We'll decide this point. We' 

decide the schedule, and you'll also put in -- 

MR. WALSH: I could do that right now. 

COURT: All right, let's do that. 

MR. WALSH: I have here, My Lord, I made an agreement with 

Mr. Furlotte so we can proceed. I have the report 

of Dr. John Bowen, the R. C. M. P. forensic 

laboratory. It's dated December 4, 1990. It 

consists of six pages. 
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COURT: That's VD-54. 

(DOCUMENT MARKED AS EXHIBIT VD-54) 

COURT: And this is a report pertaining to what? 

MR. WALSH: It's pertaining'to the case of the Queen versus 

Allan Joseph Legere, the DNA diagnostic report 

relating to this case. I shouldn't say 

diagnostic, a DNA forensic report. 

COURT: Copies of this have gone to the other side? 

MR. WALSH: Yes. This would also be necessary, in any 

event, if Dr. Waye has to come hack next week. It 

would be necessary to have this in anyway. 

Also, My Lord, I have here a binder containinc 

duplicate autorads. duplicate of original autorads 

generated in the case of the Queen versus 

Allan Joseph Legere. The book of autorads is 

divided in the following fashion. It has two page! 

of paper typing on which are listed the lane numbe! 

and the items contained in the lane followed by 

14 duplicate original autorads, followed by one 

sheet of paper of typing that lists the lane 

numbers and items contained within the lanes, 

followed by nine autorads. It was divided for 

convenience purposes. If I could ask to have that 

marked as one item? 

COURT: VD-55. Are the lanes described or what they relat 

to? 

MR. WALSH: Yes, My Lord. 

COURT: These aye not subject to depreciation -- 
MR. WALSH: No, My Lord, they will not in any way 

deteriorate. 

COURT: Deterioration is the word I meant. 

(DOCUMENT MARKED AS EXHIBIT VD-5.5) 



146 Dr. Waye - Cross (Mr. Furlotti 

IOURT: And again, copies of these have been given to 

Mr. Furlotte? 

IR. WALSH:. Yes, My Lord. The next item is a booklet 

containing autorads.' The booklet is divided in the 

following fashion. The first part, the first is 

a single page with typing. It references lane 

numbers with the items contained in each lane 

identified, followed by ten duplicate original 

autorads, duplicate of the originals, followed by 

a single sheet of paper headed 'miscellaneous 

known sample', followed by ten duplicate original 

autorads . 
30URT: Another ten? 

YR. WALSH: Yes, My Lord, ten autorads after that single 

sheet of paper, and I would ask that that be marked 

as a single item. 

COURT: The whole thing? 

MR. WALSH: Yes. 

COURT: VD-56. 

(DOCUMENT MARKED AS EXHIBIT VD-56) 

COURT: Is the origin of these autorads agreed to, where 

it comes from? Is that material to your further 

evidence of Dr. Kidd? 

MR. WALSH: Yes, this evidence was the evidence that we 

agreed to enter so that Dr. Kidd could talke about 

the case specific evidence in this case. These 

duplicate originals, or duplicates of originals 

were pepared by Dr. Bowen who will testify later 

next week. 

COURT: They are referred to in Dr. Bowen's report? 

MR. WALSH: That's correct. They relate to the report, 

My Lord. 
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They relate to the report, item 54. 

COURT: Is that everything? 

MR. WALSH: . If 1 could just have a moment, My Lord. Item 

VD-55 for the record, My Lord, so it's easier to 

follow, at least on the voir dire, VD-55, the two 

sheets of paper that begin the book refer to gel 

number 1, or the first membrane. It lists 22 lanes 

and sets out there what is contained in each lane. 

I said the duplicate original of the autorads 

exposing those lanes are immediately following. 

Then the sheet of paper mentioned that follow those 

autorads refers to gel number two, or the second 

membrane, and it lists six lanes, and it sets out 

the items that are contained within those lanes 

followed by the autorads that expose those lanes. 

COURT: Fourteen, did you say, or something of that nature. 

MR. WALSH: I can't remember, that number is not as high. 

Nine, fourteen and nine, and booklet W - 5 6  starts 

with the first sheet of paper mentioned refers to 

gel number three, the third membrane. It lists 

twelve lanes and it sets out the items contained in 

those lanes followed by the appropriate number of 

autorads as I mentioned earlier. I believe it was 

ten, then it's followed by the single sheet of 

paper headed miscellaneous known sample, followed b 

another ten autorads, duplicate original autorads. 

I would suggest, perhaps, My Lord, if I may, the 

advantage to filing them on Friday as opposed to 

Monday morning would, if the Court wishes to take 

advantage of it, the Court may want to take the 

opportunity to review those and familiarize yoursel 

with them. It may facilitate the hearing next week 
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ZOURT: Do you think I should do it on Saturday or Sunday? 

YR. WALSH: I wouldn't dare suggest, My Lord. 

"OUT: You don't have duplicate copies of those, spare 

duplicate copies that I could -- it doesn't make 
any difference, I can use the court copies except 

I don't like taking court exhibits home with me. 

MR. WALSH: We will have Monday morning a lightbox if 

any of these items have to be referred to by any of 

the scientists. They can actually put the item on 

a lightbox and you will be able to see it from -- 
hopefully we'll be able to see it from the side 

and the witness box. 

COURT: Now you want five minutes? 

MR. WALSH: Please, My Lord. 

COURT: Why don't we all, to save Mr. Legere having to 

be taken back, he can stay here and his counsel 

can stay here and the rest of us get out. Is that 

fair enough? 

MR. RYAN: Yes, My Lord. 

(Court recessed 4:25  p.m. to 4:35 p.m.) 

(Accused remained in courtroom during recess.) 

MR. FURLOTTE: Maybe Dr. Waye should be instructed that 

he can't speak about this case again to anybody 

while he's -- 
COURT: You can appreciate that, Dr. Waye? 

DR. WAYE: Yes, sir. 

COURT: You can't even talk in your sleep about it. 

DR. WAYE: I'lrtry not to. 

MR. WALSH: My Lord, I have discussed the matter with 

Mr. Furlotte and with Dr. Waye in terms of the 

actually scheduling and that, and the support 

people. and Mr. Furlotte can't come up with 



149 Dr. Waye - Cross (Mr. Furlottei 

an alternative suggestion and neither can we. 

Unfortunately, it's important and it's necessary 

that Dr. Waye be brought back the week after next, 

hopefully the early'part of the week after next. 

COURT: Well, I think, unless you want to say anything 

further, I think I will, as I indicated earlier, 

I have got to prescribe something here and I think 

the proper thing is for Dr. Kidd to come on at 9:30 

Monday morning. We'll have two days for him which 

you say should, about a half day, perhaps? 

MR. WALSH: I would hope I will be done in a half day, and 

may I suggest to the Court that as I indicated to 

you, Dr. Kidd, obviously he's under limited time 

constraints as well, but we have two days for 

Dr. Kidd. I'm not sure if Mr. Furlotte, the extent 

of his cross-examination. I've spoken to 

Mr. Furlotte. He would be agreeable to having a 

long day on Monday. For example, if the Court 

wished, we could start at nine, run -- say we got 
near suppertime on Monday and we could take a break 

for a short time and then perhaps go through to 

seven, something, an extended day because the last 

thing in the world I would need is to have Dr. Kidd 

stuck here on Tuesday night. It would be impossibl 

COURT: Yes, do you agree with that? You don't see any 

great difficulty in getting -- 
MR. FURLOTTE: NO, I'll extend my day Monday to accommodate 

the CroQn. 

COURT: You don't see any reason why you shouldn't be 
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R. FURLOTTE: Oh, I have no idea how long my cross- 

examination is goinq to take of Dr. Kidd either. 

3URT: W e n ,  we'll plan on goinq to, say, seven. We'll 

have a new Court ~epbrter, I guess, on Monday. 

Are you in communication with them before Monday. 

OURT STENOGRAPHER: I will be. 

OURT: Would you point out to, perhaps, Miss Peterson, to 

make a point of pointing out to them that we may 

have a long day. They might want to have somebody 

do the morning and somebody spell off in the 

afternoon because it makes a pretty long day from 

nine to seven for one reporter. 

Dr. Kidd, and then you follow with Dr. Carmody 

LR. WALSH: Dr. Carmody, My Lord. 

:OURT: And would Dr. Carmody be here on Tuesday so that 

if Dr. Kidd did finish earlier? 

IR. WALSH: Yes, he will be. Dr. Carmody, in fact, is 

scheduled to fly in this weekend and he will be 

available as soon as Dr. Kidd finishes his 

testimony. 

10URT: And then? 

tR. WALSH: Dr. Bowen, and I expect that that should take 

up the week. 

2OURT: And then you're talking about Dr. Waye comes back 

on? 

XR. WALSH: The following week, and Dr. Fourney. 

COURT: And Dr. Fourney. 

YR. WALSH: But-Dr. Waye would be the only one that had 

been subject to recall. The others will testify 

and finish their testimony all at one time. 

(Court adjourned 4:40 p.m. to May 6 at 9:00 a.m.) 

(Accused escorted from courtroom.) 
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I, Bonita DesRoches, of the City of Fredericton, 

Zounty of York, Province of New Brunswick, MAKE OATH AND 

SAY AS FOLLOWS: 

1. THAT I am a Stenographer duly appointed under the 

Recordinq of Evidence by Sound Recordinq Machine Act. 

2. THAT this transcript is a true and correct 

transcription of the record of these proceedings made under 

Section 2 and certified pursuant to Section 3 of the Act, 

to the best of my ability. 

3. THAT a true copy of the certificate made pursuant 

to Section 3(1). of the Act and accompanying the record at 

the time of its transcription is appended hereto as 

Schedule "A" to this affidavit. 
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RECORDING OF EVIDENCE BY SOUND RECORDING MACHINE ACT 

CERTIFICATE 

I, Bonita DesRoches, of the City of Fredericton, 

2ounty of York and Province of New Brunswick, certify that 

the sound recording tapes labelled R vs. Legere, initialled 

3y me and enclosed in this envelope, are the record of 

the evidence recorded on a sound recording machine pursuant 

to Section 2 of the Recording of Evidence by Sound Recordin 

Wachine Act at the Voir Dire Trial held in the above 

proceeding on May 3, 1991, at the Burton Courthouse, Burton 

New Brunswick, and that I was the person in charge of the 

sound recording machine at the time the evidence and 

proceedings were recorded. 

Dated at Fredericton, New Brunswick, this 

3rd day of May, 1991. 
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