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In fact, you know, I was certainly one of the first,
I believe, to be using it. It was developed in the
Metropolitan Police Laboratory in around about '66,
'*67. It was published in '68, and we had been using
it for approximately a good year by the time it was
published, I'm suré,

And how long have you been using -- how long has
electrophoresis been used by your community to
determine the various EsD enzyme types?

EsD has been going since at least probably '75, I'd
say. |

And the EAP?

EAP, tha£ was‘reported‘in -- I gave a paper on that in
I think '72. Let me seebhere. It was published in
*76, but I believe I gave a paper in '74, or something
like that; so it's been going a good 10 years, I'd
say. |

The AK and the ADA?

AK and ADA were done before. They were back in 1970.
They were certainly on line there, and AK was on line
in 1968.

And when you use the term "on line", what is that
referring to? |

Meaning that it was used routinely in casework analysis

by myself.

And the serum proteins, the Gc and the transferrin,
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how long has electrophoresis been used by your
community to detect the various serum protein types?
The Gec, I was using that back in 1975, and perhaps a
little bit before then. By this technique, though,
a multisystem's a little bit different technique,
but certainly it's been typed for, you know, nearly --
nearly 10 years.

And what was the other one you gave me?
Both the serum proteins, both the transferrin, and
the Gc.
Okay. The transferrin has not been -- it's beenvknown
for some time. ‘I mean transferrin was reported back
in 1957, but because of the low frequency of occurrence
of variants in transferrin, it's not very often used,
and so work on stains has only been going on that
around in the order of about two years.
With the Group IV system, those particular enzymes,
the peptidase A and the CA II, how long has electro-
phoresis been used to detect those different types?
Both of those were reported in the literature in 1978,
and I'm sure that they were being done in -- certainly
when I left England, they were being done, '77, so it's
probably been as far back as '76.

(No omissions.)

P




14-1

10

11

12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

o

gL

1386

going -- what type of analysis you're going to perform,

And the haptoglobin?

The haptoglobin4has been around for a fair amount of time,
since 1966. 1It's been around nearly 20 years. Modifica-
tions have beén made since then.

_ The gradient has been around since at least 1970,
probably a couple of years before that.
Is the period of time over which your cormmunity has used
electrophoresis to determine these various enzyme types
an indication to you as to its reliability and validity
to make that determination?
Certainly. I mean, the longer that they have been in use,
the more likely that, if there are problems that cause us
to misinterpret that, those would have surfaced.
Directing your attention to the chapter that.we have
introduced into evidence, the K-4 which I believe the
Judge has, and I have an additional copy, on Page 901, the
four criteria that Mr. Negus talked to you about after
lunch as to considerations you often would take into

account in conducting serological examinations, do you
have those in mind?

Yes.
And the fourth one, determining the genetic makeup of the

victim and suspects in determining what type of case you'r&

that, of course, assumes in a particular case that you have¢

the luxury of samples from not only your victims but
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suspect or suspects at the time you have to make that
decision; is that true?

Yes. And that decision and in fact that determination
is normally only done when you have limited sample.

If you have unlimited sample, there is no need to -- in
fact to determine -- there is no need to have both
parties. I mean, you normally would like to have a
victim because you want to see whether it's his blood or
not. But you don't necessarily have to have anybody in
custody or even, you know, suspected of being the
assailant.

And is it fair to say that, even with the best of
efforts, enzymes and serum proteins do degrade with time,

even they're dried -- even if the stains are dried and

frozen?

Yes.

So is there an interest, in a case where a suspect is

at large and you're not aware as ~-- aware as to when or
what period of time you're going to apprehend him and
obtain a complete genetic profile, in starting to work

on the stain?

I would -- I would take that approach, certainly, because

it can then be used a potential evidence for including

.or excluding possible suspects.

In a situation in which you have a known number of

victims, for example, too and you have a possible suspect
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and you're able to, through serological testing, obtain

even a limited genetic profile, for example, of certain
enzyme types, and you have a situation where the two
victims and the possible suspect have the same enzyme

type in a given enzyme, whether it's ADA or AK, is there
still the need or the desirability for the forensic
serologist in running a complete genetic profile of the
stain, even though your one suspect or possible suspect
and victims may have a particular enzyme type in a
particular group? Or is the question too wordy?

It's a little wordy, because there are other things

that might come into play there, you see, because you --

you gave the example of ADA and AK. Well, in that

situation, you would be running EAP as well, and EAP has

good discriminating probability as opposed to ADA and
AK on their own.

Let me ask the question real quick. If you have a

potential suspect, would a forensic serologist, forensic

scientist still want to conduct a complete genetic
profile of the stain?
Yeah.

And would a reason for tha

of other persons being at the crime scene?

Yeah. There is two possibilities. First of all, you

can -- the possibility is that if you conduct that

experiment and you find something that does not match a

t be to discover the possibility
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partiéular marker in a suspvect, tﬁen he is excluded as
depositing that stain. If on the same analysis that
stain could not have originated from your victim or
victims in the case, then you have obviously got another
person involved.

Likewise, directing your attention to thé factors that
appear on 922 and 923 of your article, specifically,
factor No. 7, where you mention that the opinion of

a second expert is invaluable; do you have that in mind?
Yes.

And by putting that in the pamphlet, did you mean to say
that under no circumstances Shogld a serologist ever make

a call without a second serologist standing there looking
at the plate?

No.

The wet staiﬁ changes that may occur. in a blood sample
which is preserved, can those in part be alleviated by -
making a stain on a swatch such as a cloth and then
freezing the sample?

If you -- what, before degradation occurs, you mean?
Yes.

Yés, certainly. I mean, when you have a fresh sample,
one of the good ways of preserving that fresh sample is
to make a stain of it and freeze the stain after it's

dried.

Likewise, the wet stain changes that Mr. Negus talked to
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you about shortly before he ended his cross examination
that may arise, for example, with EAP or the other
enzymes due to changes that may occur during a 16-hour

run, if those type of changes would occur, would you

expect those changes to manifest themselves on the plate

on the standard?

Certainly.

And is that one of the reasons why you use é standard?
Yes.

Is photographing the plates a method of preserving the
conditions under which the plate was run in terms of
reliability and validity?

Yes, it certainly -- a photograph of the finished and
completed run gives you or gives somebody elsé the

opportunity to examine that and see whether in fact the
>

standards are there and whether they are correctly

separated and whether there seems to be any distortion

on the plate or any problems with the plate.

In your experience, are photographs always as clear as
the actual plate itself?

No, they are not.
Okay. Have you yourself had situations where you have

photographed plates and you wodld not feel comfortable

calling a particular enzyme type off of a photograph when

you felt comfortable calling it off of a plate?

Yeah, many times. You know; when you have weak stains,
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you quite often cannot see any representation in the
photograph but it's quite clear on the actual plate
itself.

In a -situation where that may occur, does the photograph
still provide you any useful information as to whether,
for example, any wet stain changes may have occurred
during the photograph -- during the electrophoretic fun?
Yes. As a.general rule, you know, wet stain changes do
not occur during electrophoretic analysis. It's unusual
for that to occur. But certainly a photograph will give
you an idea as to whether any problems have arisen in ﬁhe
course of the run or the development of the reactions.
Will that include, for example, the band -- the bénding
patterns of the standard?

Yes.

And where on the plate the -- the bands show up?
Yes, how far they are separated, in fact if they are
adequately separated, if they've gone too far, if they've
gone too short, whether there's distortion to the actual
pattern, whether nice straight lines or whether they are
bowed; all of this can give you information as to whether
the plate was run correctly.

MR. KOCHIS: Thank you.

I have nothing further.

THE COURT: Anything else on éross, Mr. Negus?

MR. NEGUS: Yes, recross.
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RECROSS EXAMINATION

BY MR. NEGUS:

Q

One thing I forgot to ask on my first cross. 1In semen,
can you get -- if you ran a semen stain on the Group I,
would you get an EsD result? 1Is it possible to get an
EsD result?

It is possible to get it. The EsD occurs in the
spermatozoa, normally, of the seminal fluid. And if you
have a very good, high concentration of sperm, it's
possible that you will see an esterase D result from the
semen.

But that's considerably rarer than getting a PGM out of
the Group I?

Yes.

In determining the relative concentrations in a particular

person of, say, EsD and PGM or any other set of enzymes,

the key to making a determination as to whether the
variation is in your plate or it's in the person would

be to look at the standards that you're using on the

plate; is that correct?
Yes, that would certainly help, yeah.

Right. If -- if a standard, for example, if your -- if a

standard person in your laboratory that was used for a

~certain particular -- for a particular purpose usually had

a lot more PGM than they did EsD, and that all of a sudden

you see them with a weak or disappearing PGM, you would
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know you had a problem?

Yes.

Generally, in photographing plates, the -- the -- there's
three of them you do essentially using the‘fléurescent
properties of the -- of the stain; is that right?

That's correct.

That would be the EAP, the EsD and the CA I1I?

That's correct.

Are those photographs harder to do‘than the other ones?
Yeah. You normally need some filtering to go on it
physically. It depends on how you're photographing.

We photograph.all our plates with a Polaroid, and it's
very high speed film. And just because of that high
speed of that £ilm, you know that the reproduction is

not going to be that superb. I mean, you know, you

could get better results, I'm sure, by doing 35 millimeter
and getting ali the filters set up and so on and so forth.
However, that's very time consuming. And, in the mean-
time, you can get diffusion going on. So -- but even with
a Polaroid, a black and whi£e and high speed film, that
normally works very well, but you need some sort of
filtering, mainly to filter out the background ultra-
violet that comes in there.

Those problems, however, don't exist with ;— with your --

with all the other stains, the ones that you just take in

regular old laboratory light; is that correct?
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A The visible light ones? Not in terms of flourescence.
You don't need -- you can use filters, but as a general
rule you don't need them.

Q What -- basically these -- these particular stains,
they're -- they're sort of a dark blue for the most part?

A Yeah. Most of the part ffom the glyoxalase, most of the
reactions we use are a yellow -- ends up with a yellow
background, and the enzyme activity, the areas of
enzyme activity are blue.

So you have a really nice black and white contrast?

A Yes.

Q. Shouldn;t be aﬁy problems getting it to come out.just
taking them by a regular old photo if you have it -- if
the plate's developed correct?

A Yes.

MR. NEGUS: I think that's the end of the cross.
MR. KOCHIS: There is no further redirect.
THE COURT: Take him as your witness on purposes

of a Hitch motion, foundation, apparently.

DIRECT EXAMINATION
BY MR. NEGUS:
Q Can you type polymorphic enzymes and prote;ns from a
single hair root?
A fes, you can.

MR. KOCHIS: Your Honor, excuse me. At this point I
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interpose an objection and 1'd ask that he lay some foundation

as to this witness's expertise as to that particular facet.

It's in a field apart from the one we have been dealing with,

which is body fluids.

0.

I
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THE COURT: All right.
(BY MR. NEGUS:) Mr. Wraxall,busing thebsame multisystem
techniquesithat you use to do saliva and blood and semen,
can you also types hairs?
Yes.
Have you done that?
Yes.
How many times?
Not very often, but I have done them, probably, maybe,
a dozen or so times.
Is there published litefature on -- on doing that kind
of work?
Yes.
And have various reliability studies been done on
enzyme typing in hair?

I believe so.

‘Are you aware of that literature generally as well?

Yes.

And from hair roots, is it possible to -- to get an ABO

- type?

It has been reported that you can. Some studies have been

done over a period of years. And the first studies that
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were done said that it was unreliable. I believe that
the FBI have brought out a technique where they say it
can be reliably done.

(No omissions.)
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Which technique do you use to do that?

That was the absorption-elution.

What about enzymes? Can any of the enzymes that you
use in the multisystem be reliably typed from hair?
Yes.

Which ones?

This would only be in the hair root or the hair sheath.
We don't know of any where the enzyme types are found
in the shaft of the hair. 1It's normally where you've
got some root around the bottom part or some material
around the bottom part, and in that case you can do
Group i and you can obtain glyoxalase, -esterase D

and PGM can be found. You're not necessarily going to
get them all, but there's a possibility that they do
exist. We -- I understand that you can find EAP and
possibly ADA and AK. I don't think any work has been
done on the proteins, and I, therefore, do not know
Qﬁether they're there or not.

Are you aware of like how much -- well, can you -- how
many -- can you do one test from a single hair?

Yes, you can.

I take it you probably couldn't do any more than one

test?

No, because you in fact put the hair plus its root

into the gel, Under electrophoresis conditions, all

enzymes are probably moved out of there, and you then

e
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'You could try.

stain it up for the ones that you're interested in.
The most likely one to go for would be Group I because
all three enzymes seem to appear in hair roots, but
you can't take that hair root or that samé hair and
then subject it to another set of typing, -because I

think the enzyme is probably gone.
Group I, if you use PGM without subtyping, esterase D

and the glyoxalase, for a general population would

have the highest discriminatory powers of all the groups;

is that correct?

Yes.

And that would include -- that would be for Caucasians,
blacks, Orientals, Chicanos, whatever?

Yes, yes. - |

Are you aware as £6 whether or not polymorphic enzymes
exist in mucous?

Possibly. Anything that -- the enzymes -- a lot of
the enzymes that we look at, not only do they exist

in blood and semen, but they exist in tissue, so .

any sort of epithelial cells, possibly mucous, may or

may not contain that enzyme.

If you had epithelial cells in a substance that would

turn out to be mucous, could you type it directly from

the cells?

I mean I don't know that you would get

it to work, but what you would do is to try it; and if
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‘Do you know if there's any literature on that as to

you got some activity, then fine. 1If vou didn't, there's

no result.

whether or not that's a reliable process?

No. I don't believe -- I don't recall any literature
on that.

With the -- with the hair, how long can the hair -be
allowed to be kept in an unfrozen condition and still
hope to get typeable resul£s out of it?

You've got two problems with that, and it's not an
easy answer. It can vary. It can vary from, you know,
the next day you've lost enzyme activity up to
possibly as much as nine months for the PGM. The
esterase D and the glyoxalase I would think would be
shorter. The problem that normally happens with hair
or the root is that the root dries up, shrivels up
and drops off, so you lose it, so you can't do anything
with it.

How long does it take for the root to drop off?

It depends on how firmly it's attached, and it really
depends on how it's moved around mechanically, you
know. If you take that hair and keep it somewhere and
don't move it and keep it in a small place, then, you
know, you're not -- you're probably going to be able
to do enzyme typing a lot longer than if in fact you

put it in an envelope and ship it out, for example.
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 What range of variation are we talking about?

In what, in terms of time?

Yeah.

Well, I've been able to group hair roots up to six
weeks old. That's the extent of my best experience.
I've also taken hair roots that have been fairly fresh
and got no result. The only way you can really do it
is to do the test is the way to do it. You.should
look and see whether there's any hair root to start

with, and if it is -- if there is, it's my opinion it

would be to do the typing as soon as possible. Even

if you freeze it, I'm sure there's a possibility that
you're still going to get it drying a bit, and it'é
likely to drop off when you try to remove it; so the
sooner you do it, the better.

I1f you were to do enzyme typing on a hair, would that
in any way diminish the ability of a criminalist that
does hair comparisons to -- to do his work?

Not as long as you're careful in that you don't
mechanically crush it or cut it, but certainly one of
the ways I do it is to stick the hair root into the
gel, and if it's a long hair, just curl the hair up
on the plate, run the test, run the electrophoresis,
and before staining, remove the hair, and then you

can go on and mount the slide and do the microscopic

examination after that.
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Q If one were to get from epithelial -~ if one were to
run epithelial --

A Epithelial.

Qo -- epithelial cells for Group I and were to get a
recognizable esterase Q result on your plate, running
it alongside of your semen and your blood and everything
else, would -- is there any other plausible explanation
for the particular bands being present in the same
spoté as esterase D, for example, 1 bands would be‘

when you had esterase D there that you know of?

A If you got an esterase D 1 type, then whatever was

in that sample that you applied is an esterase D 1.
It depends on whether the epithelial cells are only
epithelial cells or whether there is a secretion in
there which has esterase D 1. 'Okay. For example,
if you had a mixture of epithelial cells from the
mouth and vaginal sécretion, it may be that the vaginal
secretion has given you the esterase D 1.

0. What if you have a navkin that somebody blew their nose
in? |

A If you get an esterase D 1, if you can be sure what
that £1luid is, you know, you can certainly indicate
that that originated from a person who's an esterase D 1.

‘THE COURT: Are you about to conclude, Counsel?

MR. NEGUS: Getting close. I need to find one

piece of paper here, I think.
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What if you were to. do Group IV and to get -~ well,
can you get peptidase A and carbonic anhydrase out of
somebody blowing their nose?

You might.

If you were to get a pattern that was consistent with
the peptidase A 1 -~

Yes.

-~ would you be able to tell that?

Yeah, if it's a good pattern. Assuming that it's a
good pattern and you interpret it as a peptidase A 1
type, then that originated from whatever you put into
the gel.

Just like any other body fluid?

Yes, yes. |

No omissions.)
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Q So in putting body fluids into -- doing electrophoresis
on different body fluids, what's important is whether
you get the right pattern or not rather than what body
fluids you're doing?
A That's right. I mean, first of all, you know, ii's a

good idea to try to identify the body fluid that you're
talking about. And also you're assuming that it is not
a mixture, okay, that it is uncontaminated body fluid.
If it becomes, that is, as a peptidase A 1 or whatever
enzyme type, then as iong~as it's a good, clear looking
pattern, then you can conclude that that originated from
somebody who is of fhat type.r

MR. NEGUS: Thank you.

Nothing further.

-
CROSS EXAMINATION

BY MR. KOCHIS:

Q

Mr. Wraxall, have you ever analyzed any mucous stains

to determine, for example, PEP A type or carbonic
anhydrase type?

No, no, I don't recall doing that.

Any of the enzyme typés with mucous stains?

I have looked at saliva, you know, and that may be cal;ed
mucousy. I don't know. It tends to be a little bit that

way. But I don't recall looking at nasal mucous for

enzyme typing.
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 phoretic tests on hair follicles to determine the various

With the hair, the discussion that we had, for us laymen,
what does a follicle consist of? |

Well, I don't know the terms of -- I'm not quite sure

of the -- the terminology. What I'm talking about is
the sheath or the tissue in fact which adheres to the
root bulb. Okay. The base of the hair that is implanted
in the skin in fact is -- is a bulbous area, and around
that there is a certain amount of tissue that comes out
when you pull, particularly when you forcibly pull, the
hair out. That part of the material is mére or less the
material that will give you the enzyme activity.

For gxample, if you took a pair.of scissors and cut
someone's hair off, leaving the follicle intact, the --
the remaining hair you -- you could not do the enzyme
typing?

That's correct.

The same with thé ABO‘typing?

Now, the ABO typing, they have been some work with
crushing the -- the shaft of the hair and getting ABO
results. How reliable those are I'm not'sure. There has
been some discussion over the years about reliability of

ABO typing of hairs.

You testified that you have -- well, have you done electr01

enzyme types?

On hair roots, sir, you know, if that's the exact -- the
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follicle part is what I havé been testing. But
certainly on hair roots with a certain amount of tissue
attached, I have done that test, yes.

And is that something you have done fairly recently?

|A  Within the last two or three years.

Q And is the use of electrophoresis with hair follicles

or the roots, is that something that was developed after,

for example, blood and the other stains, the other --

A Oh, yeah.

Q Is that something that's fairly recent?

A Yes.

e And, in any event, once the follicle or root part
separates itself‘from the hair, that ends your ability
to conduct electrophoretic tests on it?

A Yes.

‘MR. KOCHIS: I have nothing further.

REDIRECT EXAMINATION

BY MR. NEGUS:

Q Just as a comparison, in terms of recentness, the hair

has been,
is that correct, in terms of forensic work?

A Probably about the same length of time, I'd say.

0 There have been more published articles on hair than

transferrin?

A I think I know of only two on hair and only one on

for example, around ionger than the transferrin,
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transferrin.
MR. NEGUS: Okay. Nothing further.
MR. KOCHIS: No further recCross.

THE COURT: Mr. Wrakall, thank you very much, sir,

for coming down and helping us.

THE WITNESS: May I be excused, Your Honor?
THE COURT: You certainly may.

THE WITNESS: Thank you.

THE COURT: It's time for a recess. Do we have more

witnesses?

MR. KOCHIS: Not today. We have Mr. Gregonis tomorrow

to conclude redirect and recross, and he will be the last

witness for tomorrow. I have Mr. Sensabaugh who is not

available until Monday morning, and he will be arriving by

airplane Sunday night. After he is done, Dr. Sparks.

THE COURT: Excuse me. Who is coming in on Thursday?

That's tomorrow.

MR. KOCHIS: Dan Gregonis, Your Honor.

THE COURT: Just Mr. Gregonis?

MR. KOCHIS: He's the only witness. I hate to refer

to it as "just Mr. Gregonis," but, yes., he's coming in

tomorrow. And to orient the Court, it's =--

THE COURT: I wouldn't think you're going to be

very long with him, then.

MR. KOCHIS: I would think that is an accurate

assessment of my redirect.
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MR. NEGUS: 1 -- Mr. Gregonis, we're -- I'm predicting
to Mr. Kochis we'll be done with him by noon.

THE COURT: Well, I need time in chambers, anyhow,

on other matters.

MR. NEGUS: This is a particularly difficult motion,
Your Honor, for Mr. Kochis in that the scheduling of people
is not the easiest. Once we get into the Hiteh motions and
the other stuff where the people are all sitting over in the
sheriff's department or doing things like that, I think you

will find that the -- that Mr. Kochis is able to produce

the witnesses much faster.

THE COURT: = He is capable of speaking for himself.

MR. NEGUS: - Just tryving to help him out a little bit;

THE COURT: Counsel, I'm looking over and anticipating
and éreparing for the prior acts. In looking that over, I
wonder if I could impose upon your»office, Mr. Kochis, to

dig out all of those pages of the Discovery and perhaps

police reports on any of the priors that you intend to make

offers of proof on that you are serious about presenting.
You refer in here to the Preliminary Hearing and

primarily, however, to Pages, for instance, 160 and 161 of

the Discovery and a number of references to the Discovery.

and I don't have that. I wonder if you could perhaps make a

package of things that I might read before I hear oral offers
of proof.

This is on, you mentioned, pursuant to 1101b, and that
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is not an enabling statute to ﬁresent this sort of evidence,
actually. Yoﬁ're actually presenting it to show common
plan, scheme, intent, design, identity, that sort of thihg.

MR. KOCHIS: Well, Your Honor, the practical probiem
weAneed to get into is -- you notice from reading both .the
motions that a lot of the factors that i mentién in the 1101 (b)
motion we mentioned as evidence we intend to produce during
the penalty phase, factors in aggravation.

THE COURT: This is offered strictly for the
guilt phase, as I understand.

MR. KOCHIS: But there's two. Mr. Negus asked me
to file two, and I did. And the oroblem we're at this
juncture is Judge Kayashima wants --

THE COURT: Counsel, I'm fully aware of that. And I
know that you have another one which I'm not looking at.

I'm looking only at the one on the --

MR. NEGUS: They're identicai. .

MR. KOCHIS: They're identical.  And what I'm saying
is the practical problem is I suggest we turn perhaps to the
statements in aggravation; because I think even Mr. Negus
would agree that a number of things that may not technically
be admissible under 1101 are certainly going to be admissible
if we get to a penalty phase in terms of aggravating faétors.
And if the Court decides that, then he's going to make the
claim that he should be allowed to investigate those.

MR. NEGUS: I'm not sure that that Judge -- I'm not
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sure that we're going to be in a situation of investigation --
I think that we -- well, I'll have to go back and read what

Judge Kayashima told me again, but my belief was that he

—

wanted me to first of all get the -- get the question of 1101 (X
straightened out. As far as investigations to take place
in preparation for the pehalty phase, we might not need to
do that so quickly, and it might not even ever happen.

THE COUﬁT: It seems like an excellent idea for us
to have a hearing as to what is coming out in the guilt phase.
So let's get a package together, if you can. 1f there's
other things that.he may need to investigate, then at least
the time element is longer. If it's just going to come out
in the guilt -- in the penalty phase --

MR. KOCHIS: I can try to get the package.

THE COURT: Okay. Then we'll break it until tomorrow
at 9:30. Thank you.

(Whereupon the proceedings concluded at

3:02 p.m.)
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