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STATE OF M NNESOTA DI STRI CT COURT

COUNTY OF WASHI NGTON TENTH JUDI CI AL DI STRI CT

State of M nnesota,

Plaintiff,
TRANSCRI PT OF PROCEEDI NGS
VS.
File No. K3-00-4298

Tony Allen Roman Nose,

(Frye Hearing - Vol. 5)
Def endant .

The above-entitled matter came on for hearing
before the Honorable Stephen L. Miehl berg, judge of the
above-nanmed court, on the 1lst day of Novenber, 2002,
comenci ng at the hour of 11:10 a.m, in the Governnent
Center in the City of Stillwater, County of Washi ngton,

State of M nnesot a.

APPEARANCES:

John W Fristik, Assistant County Attorney,
appearing as counsel for and on behalf of the State.

Christine Funk, Jeffry O son, and Megan Hunt,
Attorneys at Law, appearing as counsel for and on behalf
of the Defendant.

Tony All en Roman Nose, the Defendant, appearing

personal | y.
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the foll owi ng proceedi ngs were had:

MR, OLSON: Your Honor, | have sonme questions
for the Court.

THE COURT: Sure.

MR. OLSON: As we discussed off the record,
both Ms. Hunt and | are sort of popping in and out as
ot her demands take us away.

THE COURT: That's not a problem

MR, OLSON: One of ny demands is playing taxi
driver. | was not present yesterday when the Court nmde
the ruling on the sequestration of witnesses. | guess |
just want some clarity. Half the tine |"'mthe first one
they see, so | don't want to be doi ng anything, since I
wasn't present. |If the Court would just --

THE COURT: MW ruling was that soneone who's --
let me put it this way: Sonmeone who's going to testify
in the afternoon or later in the day, later in the
norni ng, cannot sit through the testinony of the earlier
Wi t ness.

MR, OLSON: Okay is that the extent of the
Court's ruling?

THE COURT: That's it.

MR, OLSON: There's no problemif I'mhaving a

casual conversation with a wi tness about what has
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al ready transpired?

THE COURT: No probl em

MR, OLSON: It's just sitting through the
testi nmony.

THE COURT: Yes.

MR, OLSON: Thank you, Your Honor

THE COURT: You're wel cone.

I think it mght be a good idea to state for

the record, two days ago when | becane aware that two

W t nesses were going to be here today despite ny earlier

statement that | was going to do other work before we

started today, | did make arrangenents for a bailiff,

we have nmade arrangenents for a bailiff to be here if we

run past 4:30 this afternoon.

| al so made arrangenents at that tinme to have a

clerk or judicial aid or judicial assistant be here

until we conclude today. | want to give notice that |

was able to do that and people are able to arrange their

schedul es.

As to other issues, | think it's ny
under standi ng, Ms. Funk, you correct nme if |'m wong,
but | believe | signed all the orders that you have
requested in connection with preparation of your case,
is that correct?

MS. FUNK: Yes, Your Honor. Well, as to

DAN E. KRANE
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fundi ng.

THE COURT: Right. And | cut sone but that was
with your consent and then |'ve made some adj ustnents on
those as you have requested additional changes.

M5. FUNK: That is correct, Your Honor

THE COURT: Including increasing sone, is that

correct?

M5. FUNK: Yes.

THE COURT: Ckay. Then unless there's
sonething else -- well, what | thought was we'd work

about an hour this norning, until 12:00 or 12:15. W'l
break, and we can tal k about how | ong that should be for
lunch. We'll start again about 1:00, 1:15 or any other
time that we agree to, go until about the mddle of the
afternoon, take a break until 4:00, 4:30, see where we
are at that time, but | would appreciate an update as we
go along so that | can advise people who are affected
concerni ng scheduling. Ckay.

Al right, M. Funk, you nmay proceed.

MS. FUNK: We'd call Dr. Dan Krane, Your Honor

DAN E. KRANE
being first duly sworn on oath, was exam ned and

testified as foll ows:

DAN E. KRANE
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THE CLERK

spel i ng your

THE W TNESS:

| ast for

Pl ease state your full nane,
the record.

My nane is Dan E. Krane. Last

nanme is spelled K-r-a-n-e.

THE COURT:
BY MS. FUNK
Q Dr. Krane would you tel
enpl oyed?
A | am an associ ate professor

Wight State University in Dayton

MS.  FUNK
Honor ?
THE COURT:
THE CLERK
BY MS. FUNK
Q Dr. Krane,

recogni ze this?

showi ng you Exhi bit

Ms. Funk, please.

us where you're currently

of bi ol ogical sciences at

Chi o.
If 1

may approach the wi tness, Your

Yes.

Exhi bit Number 24 marked.

Nurmber 24, do you

A Yes, this is a copy of my curriculumyvitae.

M5. FUNK: Okay. |'d offer that be entered,

Your Honor.

MR FRISTIK: Can | see it?

MS. FUNK:  Yah.

MR. FRI STIK:  No objection, Your Honor.

THE COURT: 24 is received.
BY MS. FUNK

DAN E. KRANE
580

Q "Il leave that up there for you Dr. Krane, in case
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you'd like to look at it for reference.

Could you tell us about your a educationa
background?
Yes. | obtained a Bachel or of Science degree with a
doubl e nmajor in biology and chem stry from John Carrol
University in University Heights Chio. Fromthere
went on to pursue a Ph.D. in the biochem stry program of
the cell and nol ecul ar biol ogy departnent at Penn State
University. After conpleting that work I went on to do
some postdoctoral studies, first at Washi ngton
University in St. Louis in the genetics departnent of
t he nedi cal school there, and then after that at Harvard
University in Canbridge, Massachusetts in the departnent
of organisnmic and evol utionary bi ol ogy.
And after you conpleted that -- that was postdoctora
wor k?
That's correct.
Where did you go fromthere?
Upon conpl eting that type of work and study | accepted
my first faculty appointnment, which was as an assi stant
prof essor at Wight State in Dayton, Chio. That was in
the fall of 1993.
And because your title is -- your title is different

now, or the sane now?

DAN E. KRANE
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It is different. | was pronoted, ny recollection is
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three years ago, from assistant to associ ate professor
And does that mean you have tenure? 1Is that what that
nmeans?

Anmong other things. That's included with that
pronotion, yes.

Okay and coul d you describe your work at the university?
Certainly. The university actually has some rather
speci fic suggestions as to what it is that | should do
during the course of my daily routines. Overall the
expectation is that approximtely 50 percent of ny tine
shoul d be spent doing research, basic research in areas
in which | have training; nolecular evolution
popul ati on genetics, nolecul ar biology. Another 40
percent of ny tinme is expected to be spent associ ated
with things relating to teaching, instruction, and so
teach a variety of classes. And then the renmaining 10
percent is supposed to be set aside for service
activities, and service is defined fairly broadly. It

i ncl udes things such as serving on comittees, for
finding new faculty menbers, for evaluating the
performance of other faculty menbers, for deciding

whet her or not students should be granted degrees or
not. It also includes things such as giving semnars

and |l ectures and educating the public, as well as other

DAN E. KRANE
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scientific professionals, at neetings.

VWhat sort of classes do you teach?
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Well, there's actually a fairly good variety of classes
that | teach. At the present tine |I'mteaching the

i ntroductory freshman bi ol ogy course that we offer to
our majors at Wight State, the biology majors at Wi ght
State. There are approximately 370 students in that
class at the present tinme and it covers a fairly broad
range of topics ranging fromstructures of cells to
principles of genetics. That's again a freshman-I|eve
cour se.

In the winter I will be teaching, and | have
ever since |'ve been at Wight State, every winter, been
teachi ng a sophonore | evel nol ecul ar genetics course.
It's essentially a course on the regul ati on of gene
expressions. In other words, how genes get turned on
and turned off during the life of an organi sm

And then we're on a quarter system so we have a
spring quarter as well. In spring quarter |'ve taught a
fairly good range of courses. Mst recently |I've taught
a senior and graduate |evel human genetics course in the
spring. |'ve also taught a bioinformatics course in the
spring. | have taught nol ecular evolution and a
popul ati on genetics course in previous spring quarters.

This upconming spring I'Il be teaching a bioinformatics

DAN E. KRANE
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course and | believe also a senior |evel |aboratory

experience for our graduating seniors where they have a
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| ot of hands on | aboratory experience performng
experinments such as PCR, gel electrophoresis, actually
we' Il have them generate sone DNA profiles during the
course of that training experience that they have as a
capstone course before they graduate.

Is that part of the lab -- | don't renenber if you
actually referenced earlier when you were tal ki ng about
your research, is that your |ab?

No, actually that instructional lab is separate and
apart fromthe research |aboratory that | also direct,
and again, the magjority of nmy tine is supposed to be
spent, at least a small mpjority, 50 percent of ny tine
i s supposed to be spent doing things relating to the
conducting of basic research and toward that end | have
a separate research |aboratory in which | supervise the
wor k of graduate students as well as undergraduates and
techni ci ans where they generate data and we go about the
process of answering fundamental questions about

bi ol ogy.

And what type -- could you be nore specific, perhaps, on
what those fundamental questions nmight be and nore
specifically what type of work is being done in the

| aboratory?

DAN E. KRANE
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Certainly. | would say that the termthat summarizes
all the work that's being done in the lab is nolecul ar

bi ol ogy. | suspect that | think of nolecular biology a



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

bit differently than many do in that | see nol ecul ar

bi ol ogy as a set of tools that we can use to answer a

wi de variety of questions. |It's not necessarily a
discipline inits own right |ike astrophysics that m ght
be interested in how stars evolve, but rather it's a set
of tools that we use to answer a variety of questions.

The types of questions that |I'mparticularly
interested in answering and that my | aboratory has been
i nvolved in doing research with are those that tend to
pertain particularly to nol ecul ar evol ution and
popul ati on genetics. And those are studies of how gene
frequenci es change over the course of tinme within
popul ati ons of organi sms.

Mol ecul ar evolution is a study of how gene
frequenci es change over |ong periods of tinme, many
generations, mllions, tens of mllions of years, for
i nstance, whereas popul ation genetics is a study of how
gene frequenci es change over short periods of tinme, one
or two generations as opposed to many or thousands of
generati ons.

And so, again, there are a variety of nolecul ar

evol ution and popul ati on genetic questions that we've

DAN E. KRANE
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been addressing. They include things such as the effect
that pollution has on genetic diversity of naturally

occurring popul ati ons of organisnms. W' ve found that



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

organisns that live in polluted environnents tend to
have | ower |evels of genetic diversity than those that
live in pristine environments. So that turns out to be
a very useful and effective neasure of the extent to
which a site has been inpacted by pollution.

Again, the way we found that is by asking sone
very basic questions and going out in the field and
generating data that would help us arrive at an answer
to those questions. So that's an exanple of a
popul ati on genetics type of question that ny |lab's been
i nvol ved with, and again there are nmany others 1'd be
happy to tell you about if you'd like but it could take
some time. Just what would you |ike?

When you say you're generating data, where does that
data cone fronf

Wel | actually the data can come froma variety of
sources. A large portion of the data that we analyze is
data that we literally create within the |aboratory. W
use the tools of nolecular biology to extract
information fromliving organisns to detern ne DNA
sequences of their genes, to deternmine the relative

frequency of one version of a gene as opposed to another
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version of a gene. But also we're not shy about using
data that's been generated by others as well and, for
i nstance, the Human Genonme Project has resulted in an

expl osion of information and data that's avail abl e about
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our own genetic makeup as human beings, and while we
coul d have generated those DNA sequences oursel ves,
certainly it's much nore cost effective for us to sinply
use that data that's been generated by others. And so
we anal yze the data of others as well as generating sone
of our own.

| guess one thing that | don't think is really clear on
this record, Dr. Krane. Do you do DNA testing in your

| aboratory?

Well, | think a short answer is yes. W extract DNA
fromtissues of organisns, we quantitate that DNA, and
we do in fact do PCR anplification of the DNA toward the
end of generating a DNA profile. And in fact the

envi ronnental inpact study that alluded to earlier is
exactly that. We were generating DNA profiles of these
organi sns that we had been collecting and conparing
those DNA profiles to get a feel for how genetically

di stinct those organisns are. |f their DNA's are very
simlar to each other we interpret that as evidence that
they have | ow | evel s of genetic diversity and if those

DNA profiles are very different fromeach other we

DAN E. KRANE
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interpret that as neaning that they have high I evels of
genetic diversity in those popul ati ons.

Okay, and have you published any papers, Doctor?

Yes, quite a few It's generally known, | suppose, that
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in academ c settings one should publish or perish. So
it's certainly an expectation that | denonstrate that ny
| aboratory is productive and doi ng useful -- answering
useful and interesting questions by publishing the
results of our studies.

Are those papers, | see you have quite a list here, are
t hey published in peer-reviewed journal s?

Certainly for the nost part. There nmaybe one or two
that |1've had published in journals that are not peer
revi ewed, but the overwhelm ngly is peer-reviewed

publi cati ons.

Have you published any textbooks or nanual s?

Well, | have published a | aboratory nmanual that we use
for our freshman biology courses. It is also used by
the -- or at least portions of that manual are used by
other institutions as well. W're in the third addition

of that book now, or that nanual now

But actually just recently my first wdely
appl i cabl e book, aside fromjust a |aboratory manual
has been published. 1t's called Fundanental Concepts of

Bi oi nformatics and it's been avail able for sale through

DAN E. KRANE
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Benj am n Cummi ngs since Septenber or Cctober of this
year. So very recently it's been available for sale at
book stores and such. But so yes, | published both a
| aboratory manual as well as a textbook

Okay. And this textbook, Fundanmental Concepts of
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Bi oinformatics -- let's start a little earlier

Can you define for us, please, what

bi oi nformatics is?

Yes. That's a comon question | get, actually.

Bi oi nformatics is the application of conmputer science
tools to analyze biol ogical data and particularly to
anal yze nol ecul ar bi ol ogi cal data, such as the type of
data one obtai ns when doi ng DNA sequenci ng anal yses or
STR anal yses in forensic cases.

Conputers |l end thensel ves very well to doing
| arge-scal e and detail ed anal yses that human bei ngs
woul d not be able to do in a reasonable tine frane and
those types of analyses often give us sone very
i mportant fundanental insights as to howit is that
bi ol ogi cal systens are worKking.

So again, bioinformatics is using conputers

effectively to anal yze nol ecul ar bi ol ogi cal data.

Okay. 1s this something that you invented or it's not a
termthat we hear very frequently. 1Is it a new sort of
sci ence?

DAN E. KRANE
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Well it's an increasingly inportant area of work.
suppose | first heard the term bioinfornatics nyself
five or seven years ago, sonmewhere about there, and that
book does happen to be the first book that caters to an

under graduate | evel of bioinformatics training, but
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there are a nunber of other books that are avail able at
graduate or postgraduate types of |evel that have been
on the market for a few years now. So | wouldn't say
invented the field but we certainly utilize those tools
extensively in the course of our work.

Okay. Dr. Krane, you actually have testified in this
case previously, is that correct?

That is correct.

And do you recall, prior to testifying, comng to

M nnesota to review some docunents at the BCA

| aboratory?

| do.

Do you also recall, Dr. Krane, conparing an affidavit by
Ms. Ann Gross which contained sone summary results of
the validation tests you | ooked at?

Conparing it to the docunents that are mmintained at the
| aboratory?
Yes.

Yes, | do.

And are you aware that since the tinme of your testinony

DAN E. KRANE
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Ms. Gross has filed another affidavit which contains
some information nodified fromthe Di shnmon information,
are you aware of that?
Actually just today. | saw portions of that nodified
affidavit, yes.

And I'mgoing to -- weren't you also -- were you



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

guesti oned about some of that information at a different
hearing, do you recall?
Yes, | was. At |east several nonths ago, so | don't
recall specifically when, but that was in M nneapolis.
Okay. And |I'mjust going to offer you Exhibit 7 and
don't know that you necessarily need to look at it at
this moment, but |I'd ask you to -- do you recall --
| ooki ng at and subsequently testifying in this case
about a BCA study referred to as Study 30-A that
di scussed, in the Dishnon affidavit, referred to
approxi mately 80 sanpl es being revi ewed?
| do recall that, yes.
And could you summarize just briefly for us what you
recall doing after |ooking at both the affidavit, the
original affidavit, and the study?

MR, FRI STIK: Objection, Your Honor
Rel evance. It pertains to prong two, specifically
whet her or not the BCA | aboratory has acceptable --

apparently in this witness's view has done acceptabl e
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work in their validation studies or in terns of their
standard operating procedures or protocols. Al of that
going to prong two. | object to any testinony in that
regard.

THE COURT: Ms. Funk?

M5. FUNK: The direction of this testinony,
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Your Honor, is going to be fairly brief, but nore
inmportantly is specifically directed towards the
statement that are contained in this affidavit which
were nodified. | guess | wanted the foundation to be
clear that Dr. Krane has |ooked at this information, has
conmented on this information, and now presented to this
Court for consideration is an affidavit which contains
information nodified fromthe original affidavit and
only want to tal k about three things, each of which --
and | think it does go to the broader prong of genera
acceptance. The State offered the exhibit and now we're
tal ki ng about a specific portion of the exhibit.

MR, FRI STIK:  Your Honor, if | could respond?

THE COURT: Yes, please.

MR. FRISTIK: | did offer that exhibit, Your
Honor. | understand that there are several sections of
that exhibit that talk about the BCA s validation
studies. | offered the exhibit, perhaps | didn't nmake

it clear at the tine. | offered the exhibit because
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there is a great deal of information in that exhibit,
specifically we're tal king about Ms. Gross's affidavit,
that focuses directly on prong one. Mybe | should
have, at the tine | offered it, explained the purpose
for which I was offering it or |I suppose | could have
just offered the first, | think -- | think the itens

that pertain specifically to prong one are contained
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probably like in the first, | don't know, five to six
pages of the affidavit, and I would have just offered
t hose.

| didn't offer that to suggest in any way that
| was opening the door to having this becone a prong two
hearing and that was never my intention. So if
necessary at this point I'll withdraw that portion of
the exhibit that deals with what | believe to be issues
concerning prong two.

THE COURT: Go ahead, Ms. Funk

M5. FUNK: |'"mnot intending to pursue a prong
two purpose, Your Honor. |'mnot going to be talking
about the test results in this case. |'mtalking about

whet her the evidence in this case which was offered by
the State as purported scientific evidence is actually
scientific evidence and to do that we need to | ook at

some foundational issues and sone of those foundationa

i ssues include whether the validation studies that were

DAN E. KRANE
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done -- Dr. Budow e tal ked about we do validation
studies to stress the system to see how far we can push
the system and to see whether or not the system works
for our testing setting. So we need to |ook at those
validation studies and see if in fact they do what they
purport to do. And | don't think that's a prong two

i ssue.
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BY MS.

THE COURT: Well, it's a close call. For the
purpose of limting the argunent here I'Il just sinmply
say that |1'mgoing to accept what you're presenting or
your argumrment here, Ms. Funk, and |let you proceed,
noting M. Fristik's objection and subject to the
possibility of striking it fromthe record later if |
determine that it's really prong two information.

MS. FUNK: Well what | would request the Court
to consider in the alternative to striking it, Your
Honor, is |I'd ask that | be allowed to pursue this on a
fairly limted basis, and --

THE COURT: That's what |'m saying.

MS. FUNK: -- the Court can give it whatever
weight it feels is appropriate after having heard al
the evidence. But I'd like it to remain in the record.

THE COURT: Ckay.

MS. FUNK: Thank you.

FUNK:

DAN E. KRANE
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Dr. Krane, directing your attention back to that Study
30-A, and | appreciate -- well what can you tell us
about that study and these affidavits?
The Study 30-A is one that was specifically designed to
assess the conparablilty of DNA testing results as they
were generated with one nmachi ne as opposed to a new
machi ne that the | aboratory was using and is using to

this day. We're talking specifically about a switch
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froma machine that's known as a 377 machine to a
machi ne that's known as a 310 nmachine. And what was
done in that study was sinply the retesting of sanples
that had previously been tested on the 377 nachi ne but
now on the 310 nmachine to assure that they gave

equi val ent results.

And do you recall a nunber being provided in the
original affidavit that you had at the tine that you
were at the BCA?

Yes. It stuck in ny nmenory because it seens to be an
odd way to state how many sanples were re -- were tested
for that reproducibility. The original affidavit
summari zed the study as saying that there were
approximately 80 sanmples that were retested in that way.
And why does, as a scientist, Doctor, why does that
strike you as unusual or stick in your nenory?

Well, in a peer-reviewed journal, for instance, or sone

DAN E. KRANE
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other scientific study that was being presented to other
scientists, a nunber such as approximately 80 woul d not
have been descri bed as an approxi mate nunber but as the
actual count. Certainly when one is talking about one
mllion or sone very |arge nunbers approxi nate estimates
m ght be nore reasonable, but it wouldn't -- | would
have thought it would not have been difficult to have

provi ded a precise count of exactly how many sanpl es
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were retested in that way and from which that concl usion
was drawn as opposed to an approximtion as to how many
were | ooked at in that way.

And based on that reaction can you tell us when you were
| ooking at the validation status what you di scovered?
Well, | actually went through the trouble of carefully
counting the nunmber of sanples that were rerun that had
previ ously been typed using the 377 nmachi ne but then
were retyped on the 310 nmachi ne and found that the
actual nunber was in reality 57, at |east that's what
was docunented in the |aboratory's files that | was
allowed to review while | was there.

Okay. And you are aware, based on prior testinony and
the review today that in this new affidavit that nunber
has been nodified to approxi mately 60?

| see that in this exhibit before ne, yes.

Moving on to Study 30-1 do you recall review ng that

DAN E. KRANE
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study at the BCA?
Yes, | do.
And do you recall what you discovered about that study
at the BCA at that tinme?
The 30-1 study was described in the affidavit, as well
as in the summary infornmation associated with it at the
BCA' s | ab, as an eval uation of previously adjudicated
casework. Essentially the purpose of the study was to

see that this new typing system the Profiler Plus and
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COiler kits for instance, would generate equival ent or
simlar results or lead to simlar conclusions and
generate simlar results to those that had been
generated using previously accepted nethodol ogi es such
as the DQal pha or Pol ymarker tests, a previous
generation, of sorts, of DNA testing or even earlier
generation of DNA testing, RFLP or VNIR type testing.
And what did you find in reviewing the data at the BCA?
Well again, | was -- ny attention was drawn to, at |east
initially, the nunber of cases that were involved. MW
recollection is that the original affidavit said that
there were approxinmately 12 sanples or 12 cases for

whi ch that validation study had been performed. Wen
actually reviewed the docunentation that they had there
| think it's -- well it -- actually only four would have

nmet the criteria of that, well, what the purpose of that
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study was to have addressed.
Meani ng specifically that only four had both a prior
type of DNA testing and this new STR type of testing?
Exactly.
And t he bal ance?
The bal ance either had just the old type of testing or
just the new type of testing, but ny recollection is the
bal ance were largely just the old type of testing

wi t hout any of the new type of testing included.
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Doctor, when you were here in the spring in the Hennepin
County case were you provided nore information about
that study?

That study was nentioned in the early part of ny
testimony and during the break, | believe the |unch
break, the BCA | ab provided me with nore infornmation
related to that validation study. Effectively what
happened is a representative of the |ab brought the

bi nder that | had reviewed, essentially a year prior, to
the Court and all owed ne approximately 20 or 30 m nutes
to go through that binder again and | found that in fact
there were a nunber of additional cases that qualified
under the original purpose of that study. So the nunber
was now actually greater than four and my recollection
isis that it was sonmething |ike 18.

So just so | understand it, this study was then
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suppl enented after your initial review?
Well there was no docunentation of supplementing in the
bi nder that | was review ng, but nonethel ess there
definitely were nore cases that net those criteria
wi thin that binder than what | had originally observed a
year prior.
You point out that there's no docunentation of
suppl enentation. Wuld that be expected in the
scientific community for a study to be suppl enented that

there be sone docunentation?
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Yes, | would say that's a strong expectation that there
woul d be some note of amendnents to the study or

nodi fications to the study. There was a cover page
associated with the study that outlined what was

i ntended by the study and how it is that the tests were
to be perforned and the original docunentation said that
approximately a dozen or 12 cases woul d be anal yzed and
yet in the nodified version of the report that page had
actually been renmoved and replaced with another that had
a different nunber associated with it, and again it
woul d have been ny expectation that there woul d have
been sone notation that this was an ongoi ng study or
that this work -- that the conclusions that had been
drawn by subsequent or additional tests were consistent

with the previous tests. Yes, that's certainly a very
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standard practice in scientific settings to docunent
that type of anmendnent or ongoi ng work.

Okay, and finally | wanted to speak with you about the
BCA study 30-J which you reviewed. Do you recall 30-J?
| recall fromthe original affidavit, as well as from

t he binder that | observed at the BCA s | aboratory, that
the 30-J validation study was one that was neant to
address the effects of environmental insults on the
integrity of DNA that's to be tested.

For instance, is exposure to sunlight sonething
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that mi ght be expected to cause a DNA profile to becone
less reliable or nore difficult to interpret, or
alternatively would contact with the material that's
used to make bl ue jeans have some simlar types of
ef fect.

And so when | was at the | aboratory |I again saw
the three-ring binders that they maintain those
val idation studies in and that particular three-ring
bi nder that contained the validation study 30-J happened
to be the sane three-ring binder that contained the
val idation study 30-1 that we've just been talking
about, but all that was present was a | eaf essentially
in the binder that said 30-J and that was effectively
the | ast page of the material that was present within

that binder, so there was nothing related to that
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val idation study that was actually present in the
| aboratory when | inspected it.
Did you ask if there were any additional docunents that
the BCA hadn't provided you with when you were there?
| specifically drew that study, as well as the 30-A and
30-1 studies, to the attention of the person fromthe
| aboratory who was bringi ng ne binders and pointing ne
to which binder contained which validation study and was
told that what the |aboratory had was present for nme to
review there and if it wasn't there they did not have

it.
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Okay. And |1'd ask you, Doctor, to |look at page 9 of the
exhibit -- I"msorry, |abeled page 9 of 32 which I think
technically would be page 11 because there's a CV
attached as well. And do you see a section on

envi ronnent al studi es?

| do.

I'd ask you to take a minute and read that.

|"ve read it.

Is it true that it represents that there was a BCA study
as well as there's some reliance on sone other published
st udi es?

Yes. It cites three specific studies performed by
others aside fromthe BCA, but the first study in

support of that is one that's ostensibly been perforned
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by the BCA itself.
It's entitled?
(a) Environment Insult Study using the ArpFLSTR Bl ue kit
(loci D3S1358, VWA and FGA which are also part of the
Profiler Plus kit).
Al'l right, and so this -- based on your conversations
with the | ab personnel and your personal observations,
is it your understanding that this particular study
referenced in this affidavit does not exist at the time
that you were at the |aboratory?

MR. FRISTIK: bjection. Foundation
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THE COURT: Overrul ed.

THE WTNESS: That is -- well, | asked
specifically to see docunentation related to that study
and was told that if it was not there it did not exist
and | certainly did not see any there as part of that
st udy.

FUNK:
Okay, and just as a followup detail, this Blue kit
that's referenced, do you know if that's the test kit
that's currently being used?

No, | do not think that that is the test that's
currently being used by the BCA. Instead they're using
the other kit that's mentioned, the Profiler Plus kit.

And this Blue kit is part, has sonme of the loci that the
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Profiler Plus kit has?
That's right.
Al right. Dr. Krane, are you famliar with the term
primer binding site nutation?
Yes, | am
Coul d you tell what that neans, please?
Certainly. The DNA profiling that's done by nost
| aboratories today is one that involves initially a PCR
anplification. PCR is short for polynerase chain
reaction. And what PCR does is it allows a nolecul ar
bi ol ogist to start with a very small anount of DNA in a

sanpl e and anplify up specific regions of interest to
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the point at which they're sinply nore anenable to
detecti on and anal ysi s.

At the heart of the PCR techni que, and what
allows the specific anplification of one region as
opposed to all DNA, is the fact that DNA sequences
called prinmers are used. These are synthetically
synt hesi zed, you can order themto be produced at
approxi mately 50 cents per nucleotide that you'd like to
have added on to that chain, and again they' re chosen
because of their sequence specificity. Typically
they're in the ballpark of 20 to 30 nucl eotides in
length to assure that they will bind to only one place

within the entire human genone or whatever genone one is
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interested in anplifying.

These prinmers have their specificity because
agai n, we have a single-stranded bit of DNA that we
synt hesi zed which is capable of then base pairing wth,
specifically interacting with, conplenentary DNA
sequences. The sites to which those prinmers interact,
wi th which they interact and have that specific
i nteraction of base pairing are called priner binding
sites.

If a nmutation occurs within a prinmer binding
site the priner will be less |likely, and in many

i nstances unable, to bind to that site and as a result
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the PCR process itself will fail. It will not be
possible to anplify up that particul ar region

So very briefly, | suppose in sunmary, a priner
bi nding site nutation would be a change to an
i ndi vidual's DNA that would prevent a particular |ocus
of their DNA from being anplified and detected by the
PCR process.
And the practical application of that is that you
woul dn't see an allele if you ran a test?
Yes.
You'd m ss one or nore alleles because you didn't
anplify that allele because the primer didn't fit at

that | ocus?

DAN E. KRANE

604

That's a fair sunmary. Again, the nethod of detection
of DNA in these forensic tests involves typically an
anplification step. It is possible to detect DNA
wi t hout that anmplification step, but the Profiler Plus
and COfiler kits, for instance, rely fundanmentally upon
anplification for detection. |If the PCR process fails
for a particular locus, then at |east one version of
that gene will not be detected for an individual

O course we all inherit two copies of our
genes; one copy from our nother and one copy from our
father. |If the nutation to a priner binding site
occurred only in the maternal copy, the copy from our

not her, but not in the paternal version of the gene,
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then instead of seeing two versions of the gene during
the PCR anplification and subsequent detection, we woul d
i nstead see just one. We would see only the paterna
contribution to our genetic nakeup and not the naterna
one because the prinmers were unable to bind and
therefore unable to anplify that particular region
When this prinmer binding site nutation occurs, and so
let's say with your exanple, then the end result would
show a single allele which could be interpreted as a
honozygote, is that right?

Actually that would be the standard interpretation that

if only one allele was detected in the reference sanple
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of an individual it would be interpreted as neani ng that
the individual was honmpbzygous. |n other words, that
they had two copies of the sanme version of a gene.
Is there a way that you can tell if someone has a primer
bi nding site nutation as opposed to being a honpzygote
at a single |locus?
Certain -- well yes, there would be ways to do that. It
woul d be possible to do exhaustive sequencing of the
i ndi vidual ' s genone, of their DNA, a sequence to
determ ne the nucl eoti de sequence of all the DNA
surroundi ng the region of interest and so forth.

You m ght also get sonme hint that that was the

case through things such as peak height inbalance. If a



14

15

16

17

18

19

20

21

22

23

24

25

10

11

12

13

14

peak appeared to be of | ower height than
correspondi ng -- than other honpzygous |oci within that
i ndi vidual, that m ght be a suggestion that there had
been a prinmer binding site nmutation but would probably
not be interpreted as proof of a priner binding site
mut at i on.

So certainly there are ways to detect it and
get that inmpression but the sequencing of an
i ndividual's DNA around these loci is both -- well, it's
prohi bitive both in terns of tine and cost and the peak
hei ght i mbal ance issue is one that probably would not

have gotten nuch attention because it would be so nmuch
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nmore likely to expect that a single peak was due to the
fact the individual was a honpbzygote as opposed to a
het erozygote with one allele that was anplified and
another allele that failed to be anplified.

Woul d having the primer sequences of a given kit assist
a scientist in determ ning whether there was a pri ner

bi nding site nutation that was occurring with any rate
of frequency?

Definitely, yes. Having -- know ng the sequences of the
primers that are used for the anplification process
specifically states what those primer binding sites are
and would then allow a review to be, or an experinent to
be conducted to deternmine if those sites were in fact

prone to nutation, nore prone than other regions were.
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Woul d al so all ow an assessnment to be nade as to how
often those nmutations had occurred in typed sanples and
thereby give a feel for how frequently erroneous
concl usi ons had been nmade about an individual being a
honozygote when in reality they were a heterozygote with
an allele that was typed and an allele that had fail ed
to anmplify.

Dr. Krane, | assune that you are aware that the priner
sequences for the COiler and Profiler Plus kits have
not been published? Are you aware of that?

That is certainly ny understanding. That there has been
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an issue regarding the availability of those sequences.
And Dr. Krane, as a scientist, typically in the -- when
you are in the scientific community, what is the
practice about -- does the scientific conmunity have a
practice regardi ng publication of data?

MR FRI STIK: Cbjection, Your Honor. My I
inquire to lay foundation?

THE COURT: Sure.

FRI STI K:

Dr. Krane, do your see yourself as a menber of the
forensic scientific conmunity?
Could | ask you to define forensic science community or
woul d you like ne to do that?

I'"m asking you if you can answer the question. Do you
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see yourself as a nenber of the forensic scientific
conmuni ty?
I'"'mhesitating in my answer because | know there's a
wi de range of interpretation as to what qualifies as
forensic science comunity. | feel that | have
expertise that would qualify nme to be a nmenber of that
community at least with regard to the answering of this
questi on.

MR, FRISTIK: Well, Your Honor, ny objectionis
foundati on. His equivocal answer suggests that he

doesn't know if he's a nenber of the forensic scientific
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comunity or not and based on the question that was
asked | don't think there's foundation to provide an
answer so it's objected to.

THE COURT: |I'Ill overrule the objection and

all ow the answer.

FUNK:

In case you've forgotten, Dr. Krane, nmy question is in
the scientific comunity at |arge does the scientific
comunity have a standard position on publication or
keepi ng things secret when it cones to scientific

nmet hods?

Definitely it does. 1t's a fundanmental precept of the
scientific method is that experinments can be repeated by
others. And to facilitate that repetition and

confirmation there must be conpl ete disclosure of the
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underlying principles upon which an experiment was

conduct ed.

t hat

fundamental ly inportant to the perfornmance of that

certainly qualifies as sonething that's

exerci se of anmplifying DNA

And in the context of a priner binding site,

THE COURT: M search nowis for a |ogica
br eaki ng poi nt.
MS. FUNK: Actually, Your Honor, | think

a | ogical breaking point.

1: 00,

M.

I'"'m at

THE COURT: Very well, we will recess unti

DAN E.

KRANE

pl ease.

that work for the State,

is that good for you? 1:05?
MS. FUNK: 1:05,
THE COURT: W I
Fristik?

MR, FRISTIK: That's fine, Judge.

THE COURT: Okay, 1:05. Thank you.

(Noon recess at

12: 02 p.m)

609
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(1:10 p.m)

THE COURT: Ckay, when we recessed for |unch
Dr. Krane was on the stand. You nmay cone forward,

Dr. Krane.

In about an hour |'m going to be asking
everybody to give me an estimate of how long it's going
to be going, not only with Dr. Krane if he's still on
the stand at that time, but for all of the other
W t nesses or any other wi tnesses today so that we can
i nform people who will be staying so they can nake their
pl ans and those who are here can nmeke pl ans.

All right, go ahead pl ease, Ms. Funk.

FUNK:
Dr. Krane, in preparation for your testinony today did
you prepare for us sone overheads to | ook at?

Yes, | did.



17

18

19

20

21

22

23

24

25

10

11

12

13

14

15

16

BY MS.

Q

BY MS.

THE CLERK: Exhibit Nunmber 25 marked.
FUNK:
I'd ask you to take a | ook at Exhibit Number 25 and tel
me if that is a representation of those overhead slides?
Yes, they is. These are paper copies of the overheads
' ve prepared.
MS. FUNK: Judge, | nmade an extra copy for you.
FUNK:

And could you tell us -- let ne put it this way, do sone
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of the pages of this exhibit represent hypothetica
situations that you yourself conposed?

Yes.
And do sonme of the pages reflect data obtained fromthe
M nnesota Bureau of Crimnal Apprehension's popul ation
dat abase?
They do.
M5. FUNK: 1'd offer this exhibit, Your Honor
MR, FRISTIK: Object to that data that pertains
to BCA' s popul ati on database. At this point |I'm not
sure what the further discussion is going to be, but
agai n Your Honor, it seens to be getting into an area
about specific ways in which the BCA may have conducted
their business or ways in which they should have
conducted their business in conprising their popul ation

dat abase. | would object on that basis. It gets into
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prong two.

THE COURT: Okay. Well, | understand the
objection. Overruled. W'II| proceed.

FUNK:

Dr. Krane, | appreciate that you were not here for
yesterday's testinony. Well let's back it up even
further.

MS. FUNK: |I'msorry, Your Honor, has the

exhi bit been received then?
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THE COURT: Yes.
FUNK:

Essentially could you give us a topic for what these
docunents illustrate?
Well | think in very brief sone of the problens that are
associated with m xture interpretations and anal yses and
essentially they illustrate to a | arge extent why
there's lack of consensus within the scientific
community about a standard approach to dealing with
m xture anal yses of forensic DNA profiles.
Okay. And | appreciate, as | said, that you weren't
here for the previous testimony. | can represent to you
that we have had a consi derabl e anpbunt of discussion on
this topic already so | would ask, Dr. Krane, that you
start with the first overhead that you've prepared but
bearing in mnd that we are at |east sonmewhat educated

on sone of these initial issues. And let's just proceed
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Al right.
If it's easier for you to stand, as long a you're not
standing in the line of vision of the people in the jury
box.
If | need to speak |ouder please let nme know.

Wuld you like ne to say a few words about it?

Pl ease
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Well all that 1'd really like to do is discuss sone of
the i ssues associated with m xture interpretations, so
for instance if we have an individual we can distinguish
one individual from another quite often on the basis of
the DNA profiles that we observe in them

Typically crinme | aboratories and peopl e doi ng
DNA typing will look at 12 or 13 different loci. This
is just illustrative of what m ght be observed at one of
them a locus that's frequently abbreviated and call ed
the D3 | ocus, but it's possible we might find an
i ndi vidual who is typed 16, 17 and anot her individua
who is typed 14, 16 and be able to distinguish them on
the basis of the alleles that we observe for that
particul ar | ocus.

If DNA genetic material from both of these
materials were to be nmixed together, a mixture profile

woul d be observed



18

19

20

21

22

23

24

25

10

11

12

13

14

15

16

17

18

I just want the record to reflect when you switch to a
new over head.

And the second overhead in the series illustrates
essentially the genotype that woul d be observed in such
a mxture. Wiere again if we had a m xture of

i ndi vidual one with individual two we woul d expect to
see sone evidence of that 14 allele fromi ndividual two,

the 16 allele fromboth individuals one and two, and the
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17 fromindividual one. But again, we'd said a genotype
that now had three alleles present as opposed to two.
The one firm conclusion that can be drawn is that two or
nore individuals have contributed to this sanple.

Now i f we go to the next overhead and try to
nove through themas quickly as |I can, the way that that
woul d actually be detected would be through an analysis
of sone el ectropherograns. This is the output of the
ABlI 310 or, to some extent the ABlI 377 machi nes using
the Profiler Plus kit. It turns out that the genotypes
that |'ve described for D3 | ocus are the sane ones that
appear in these el ectropherograns. You can see that
contributor one, as it's |abeled here, essentially
i ndi vidual one in the previous overheads, could be
genotyped as being 16, 17, they have a peak that's got
that 16 tag and the 17 tag underneath them \hereas
i ndi vidual two or here contributor two, would be

genotyped as 14, 16. And yet when we m x the DNA of
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contributor one and contributor two, what's observed is
a DNA profile that's consistent with a m xture. Were
now we see a peak that corresponds to the 14, the 16,
and the 17.

Dr. Krane, we can't see that.

["msorry.

Thank you. Just so the record is clear, we've got those
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boxes with the nunbers that you' ve referred to.
Underneath there's another box. Could you just give a
very brief explanation as to the significance of those
| ower boxes?

The [ ower box is what's known as the peak height. It's
measured in units called RFU s and it's reflective of
how much material is present associated with each of
those particul ar peaks. So the 14 has 746 RFU s, the 17
has 877, and you might be able to see fromthe graph
that the 17 peak is a little bit higher than the 14
peak. Again, the RFU values are neasures of those peak
hei ght s.
Okay.
Okay? So again, this is essentially just a summtion or
the underlying data that woul d be associated wi th what
I'd just been tal king about for those individuals.

But again, when we're tal king about a nixture,

interpretations of nmixtures can be very chall engi ng.
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The m xture that we observed on that previous set of

el ectropherograms, the 14, 16, 17, could have come from
a mxture of DNA that cane fromindividual one with type
16, 17 and individual two with type 14, 16, but it could
have just as easily have conme froma mixture of an

i ndi vi dual who was conpletely different, actually two

i ndividuals conpletely different fromthe previous two
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i ndi vidual s. For instance somebody who is typed 16, 16
m xed with sonmebody who is typed 14, 17. The m xture
woul d be indistingui shable between the first pair and
the second pair.

By the sane token we could invoke a conpletely
di fferent individual still, now | abeled individual five
whose typed 17, 16, mix themw th sonebody whose 14, 16,
and again get the very sanme mixture. |ndistinguishable.
And still a fourth pair of individuals could be conbined
to give that exact sanme mxture profile.

So when confronted with a mixture there's this
chal I enge of determ ning not only which pair of
i ndi vi dual s nmi ght have contributed but then also, it
turns out, how many individuals may have contri buted.
Dr. Krane, if | could just -- if you would put that
slide back up. | believe the slide reflects, in your
i ndi vi dual nunber five, having a 17, 17 profile. |
t hought | heard you say 17, 16 profile?

If I did!| was in error. I ndi vi dual five on the chart
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or on the overhead is 17, 17.

Ckay, thank you. | just wanted the record clear on

t hat .

Sure. Another way of describing that is that individua
five is a honpbzygote for the 17 allele. They're

honozygous 17.
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Again, not only is it difficult to distinguish
what pair of individuals m ght have contributed to a
m xture, there's also challenges to determ ning how nmany
i ndi vidual s may have contributed to a nixture.

At the top of this next overhead we still see
the original pair of individuals that were portrayed in
those el ectropherogranms that gave us that origina
m xture, but now see a group of three individuals that
m ght give exactly the sanme m xture. Now sonebody who
is typed 16, 16 m xed with sonmebody whose typed 14, 17
m xed wi th sonebody whose typed 17, 17 would still give
us the 14, 16, 17 mixture. So again, not only do we
have probl ens deci di ng what pair of individuals m ght
have contri buted, there are now becom ng sone issues as
to how many individuals mght have contributed to a
m xture like the one that | showed in an
el ectropherogram a few over heads ago.

And it's not just three-way m xtures that are

inissue, it's entirely possible in this instance, for
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i ndi vi dual s that have contributed to a m xture that
still yield just 14, 16, 17 as the mixture profile
that's observed.

So in the end what we have here then is a

situation where not only do we have a hard tine
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determi ni ng what pairs of individuals mnmight have
contributed to a m xture but there's some serious
guestions as to how many individuals mght have
contributed to that nixture.

Now Doctor, going back to that third slide, the

el ectropherogram if you could perhaps put that one back
up for a mnute. W' ve had sone testinony that while
it's hypothetically possible to mi x three people and
obtain, as you suggest, a profile that could be limted
to sinmply two people or mixed here in this last slide,
si x people, and obtain that three allele profile, if we
| ook over into that other |ocus, the one on the far
right --

FGA.

-- FGA, don't we see four alleles for that m x that you
wer e tal king about?

For this particular mxture if we have contributor one
m xed with contributor two in fact you do observe four
alleles in the mxture. Essentially for the FGA I ocus

we see a 21, a 22, a 24, and a 25.
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Well so the FGA locus in this mxture woul d suggest
quite clearly that there are at | east two contributors

to the sanple. But we mght be confused by | ooking
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sinmply at the VWA [ ocus as to how many contributors
there are because there we observe in the mxture sinply
a 16, 17.

And again, | understand that you've heard
testi nmony about this already, but in case this didn't
get explicitly mentioned, the expectation is that every
i ndi vi dual should have not nore than two versions of
t hese genes; one copy fromtheir nother, one copy from
their father. |It's possible for the nother and the
father to have contributed the sane gene and therefore
we'll observe only one as we do for the VWA | ocus and
contributor two where we see just that 16. But it's
al so possible that you woul d observe two, such as we see
in contributor one for VWA where we see a 16, 17. The
poi nt, though, is that if ever we see nore than two
that's a clear indication that there nust be at | east
two individuals contributing to that sanple.

So at the D3 | ocus and the FGA | ocus we're
seei ng evidence here of at |east two contributors, but

there's still an open question as to how nany
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contributors exactly. It's at least two but, as sone of
those other overheads illustrated, it could be as many
as six or substantially nore that would have contri buted
and given the exam sane m xture profiles.

Okay, and back to what was going to be your next slide
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in the series.

Did you do sone research into how often it
woul d occur that you could have three people in a
m xture and see a |limted | ower nunber of alleles?

Well yes | did and it turns out that that's stil

sonmet hing of an open question that | think we m ght be
able to make some -- provide sonme |ight onto what the
answer to that question m ght be through sonme of the
anal yses that we've perforned.

The issue is this: |If a DNA profile, a mxture
profile, is observed to have four or fewer alleles
across 12 or 13 loci, is that tantamount, is that
equi valent to saying that there were only two
contributors?

An argunment has been nade quite frequently that
if there was a third contributor that at |east at one of
those loci, and probably many nore, a fifth or a sixth
allele would al so have been observed. Not just four or
three or two or one, but rather five or six. That would
be taken -- that's an expectati on when one has a

three-way mxture. At |east a commpn expectation.
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So what we did was take the actual BCA' s
dat abase, 649 individuals, and performall possible
three-way m xtures with that database to assess how

frequently we might be msled into thinking that there
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were only two contributors when in fact there were three
contributors to a particular mxture.

And did you wite these all out by hand?

Definitely not. Again, we're tal king about 649

i ndi viduals for whom DNA profile information was
available to us fromthe BCA for 12 loci. The m ninum
of two characters per |locus tines 649 individuals,
that's a | arge nunber of characters to keep track of and
to performthe three-way m xtures that |'m suggesting,
what |' m suggesting needs to be done and what we've
performed is examne the profiles that would result from
a mxture of all possible three-way m xtures. Tal king
about m xing the DNA profile of individual one with two
and three; conbining individual one with two and 4;

i ndi vidual one with two and five; and again, al

possi bl e three-way nmixtures. And in the end that's 649
times 649 tines 649 or, to be precise, 45,349,524

di fferent possible three-way m xtures of the 649

i ndividuals in the BCA's database. So again, in excess
of 45 mllion conbinations, far beyond what any human

bei ng coul d reasonably be expected to performin a
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And so --
W t hout assi stance.

How di d you anal yze the data?
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Well we applied some of the tools of bioinformatics. W
used conputers to help us generate these sanples or
these m xtures and then extract fromthose
conmput ationally generated m xtures the results that we
were interested in observing.

| see. Ckay.

MR. FRI STIK:  Your Honor, | want to object.
Agai n renew ny objection. This is not relevant to prong
one of the Frye-Mack test. The witness is up there
essentially criticizing what the BCA did in their
popul ati on dat abase and he is suggesting to the Court
that what they did was incorrect and that he, by that
testinmony, is well beyond the scope of prong one and
this has no relevance to this hearing and | object to
it.

THE COURT: Ms. Funk?

MS. FUNK: | don't think that up to this point
he has testified that the BCA did anything incorrect. |
will note a couple of things. Dr. Budow e testified
specifically about the M nnesota database and

M. Fristik introduced a published paper talking about
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about the prong two issues of whether or not things were

done correctly in this case. The issue is whether or
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not the scientific evidence the State sought to offer
i ncluding the nunber of 63 trillion for a profile
frequency, the question is whether or not that's based
on valid scientific principles. And in coming up to a
statistical calculation offered to a jury in a case you
rely on the database.

MR, FRI STIK:  Your Honor, if | can respond?

THE COURT: Sure.

MR. FRISTIK: No, we're not here to discuss or
go over again the evidence that was offered in this
speci fic Roman Nose case about 1 in 63 trillion. That's
not the reason we're here. That issue was litigated at
prong two, that issue was litigated at trial. W're not
here to specifically talk about the evidence and what
she neans by that is the evidence we introduced in the
Roman Nose prosecution about the results that were
obt ai ned by the BCA, the specific evidence they anal yzed
using DNA. That has already been litigated at prong
two, that's been litigated at the trial, and that is not
appropriate for litigation at this hearing.

MS. FUNK: And perhaps | was uncl ear, Your

Honor. There will be no presentation of the statistica
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about A, what's in the M nnesota database and B, concept

we' ve tal ked about repeatedly, which is nmasked alleles
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and three-way m xtures. It's difficult because it's
al ready happened, but what we're litigating i s whether
the State can introduce scientific evidence and
scientific evidence is conprised of conclusions about
DNA profiles and DNA matches and statistical frequencies
and those conclusions in every DNA case are come to in
reliance on the database.

MR. FRISTIK: We're not here to discuss what |
can introduce in evidence. The evidence has already
been introduced. It's been received by the Court.

We're not here to revisit that issue. The evidence is
in.

THE COURT: It is.

MR. FRISTIK: W' re here for prong one. She's
trying to go over again, have another bite at the apple,
of the evidence we introduced and have wi tnesses coment
on that and why, what the evidence that was introduced,
why it's shaky or something. |It's not appropriate for
this hearing, Your Honor.

MS. FUNK: The evidence was introduced and the
Suprene Court made a ruling that said, came down with a
ruling that said when a party seeks to introduce this

type of evidence a prong one hearing nust be held. And



24

25

10

11

12

13

14

15

16

17

18

19

20

21

22

23

again, | can assure the Court there's no di scussion

about the specifics of this case. The conversation is

DAN E. KRANE

625
limted to the database. M. Fristik brought in the
docunent purporting to establish the validation of the
M nnesota BCA' s dat abase, Ms. Gross tal ked about the
val i dation of the BCA' s database and so did Dr. Budow e
and that is what this is in response to.

THE COURT: Ckay. |I'll permt you to proceed.
The objection is overruled. This is a close call. [|I'm
going to let you put it in so there is a record
preserved. Go ahead. 1'Il decide what it's worth.
Thanks. O if it's relevant.

MS5. FUNK: It's understood, Your Honor, that
the Court will give -- make its own deternination about
t he wei ght of each piece of evidence.

THE COURT: O course.

MS. FUNK: At the concl usion.

THE COURT: O course, that's what |'m here
for.

THE WTNESS: So if | recall where | left off I
was suggesting that an interesting question m ght be how
often m ght we be misled by the nunber of alleles that
are present across all 12 loci in terms of making an
i nference as to how many contributors had contributed to

a m xture.
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And Dr. Krane, if | could interrupt, it |ooks like
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you' ve actually witten on that overhead so it's

slightly different than the exhibit which was offered

and received.

Actually | made the sanme nark on the exhibit as well

There's a typographical error, essentially.

Okay.

Such that the word allele is used where it should be

have been loci, or alleles in place of |oci

So again, it's quite, it has been quite

frequently asserted that if there are no instances of

five or six alleles observed across 12 loci, that it's a

reasonabl e concl usion -- a reasonabl e concl usion to be

drawn is that there are only two contributors to a

m xture

To test that directly we constructed,

artificially or conceptually, all possible three-way

m xtures to see how often we woul d observe an instance

of four or fewer alleles across all 12 loci that would

be consistent on the surface with just the m xture of

two individuals but in reality arose froma m xture of

three real individuals.

Agai n, altogether there are 45, 349,524 possible

three-way mi xtures that can be constructed from varying

combi nati ons of 649 individuals and what we found was
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m xtures that across all 12 tested |oci never had nore
than four alleles. And in fact there are even 310
three-way m xtures that had never fewer than three
alleles across all 12 tested |oci.

So in essence approximately 5.5 percent of al
three-way m xtures using the DNA profiles of known
i ndi viduals who were typed as part of the database here
for the State of M nnesota, approximtely 5.5 percent of
three-way m xtures could have easily been confused as
actual ly having been due to just two-way m xtures, a
si zabl e fraction, and actual nunber, again, is in excess
of 2.5 mllion three-way m xtures.
Okay, go ahead.
So, that nunber struck me as quite large. |'ve heard it
frequently again described as being exceedingly unlikely
that any three-way m xture woul d have four or fewer
alleles across 12 different loci. And to get a feel for
how | arge that nunber actually was and if it mght be
sonmething that's due sinply to the database, sonething,
some uni que aspect of the M nnesota BCA' s database as
opposed to sonme sort of randomly generated database,
what we did, and | again have corrected "alleles" on
this overhead with the word "loci" and have done the

sane on the exhibit as well. On the |eft-hand col ums
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previ ous overhead but on the right-hand colum is the
results of the sane analysis performed using five
different randomy generated sets of 649 individuals,
the sane 649 fromthe original database.

Let me explain exactly what those randomy
generated individuals were like. Wat we did is we took
the exact allele frequencies fromthe original database
and used those to construct an exact equival ent database
internms of allele frequencies but did so in a random
fashion so that we broke any possible associ ati ons that
there m ght have been between the alleles at one |ocus
and the alleles at another |ocus or even the alleles
within a locus. This is entirely random shuffling of
the alleles that we had observed in the origina
dat abase but in a way that doesn't alter the frequencies
in any way. The frequencies are the sane but the
associ ati ons have been broken.

We did that five separate tinmes and what you
see in the colums to the right of this overhead are the
results of that analysis on average. So the tota
nunmber of three-way m xtures remai ns the sane because on
average we | ooked at five tines this -- we | ooked at
five times this nunber but the average was five tines
t hat number divided by five or the nane nunber we had

| ooked at before, and now we observe that the nunber of
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three-way m xtures with three or fewer alleles is
actually significantly, or the very | east substantially
smal ler than it was in the actual database.

And the sanme is also true for nunber of
i ndi vidual s that had -- or the number of loci with four
or fewer alleles. Previously we had seen 2,505,650, now
on average we're observing 2,409, 121. 6.

So this caused nme to suspect that there was
sonmet hi ng about the M nnesota BCA' s database that was
nonrandomin terns of the way the alleles were
associ ated with each other. That the nunbers change
when we [ ook at a truly random dat abase and they're
different fromthose that we observed in a nonrandom
dat abase or the actual original database.

That pronpted ne to then want to take a | ook at
what's some of those actual mixtures were, these
hypot hetical or conmputer-generated m xtures. And |'ve
got an overhead here now that sinply shows you five --
or actually six different three-way m xtures where
across all 12 loci we've never observed nore than three
alleles in the m xture profile.

And Doctor, are these conputer-generated profiles or are
these actual profiles of DNA fromthe BCA s database?
These are the actual profiles fromthe BCA dat abase.

What's been conputer generated is the conbinations of
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er PB0O005 with

PHOO70 and PH0138. That has been -- we've had conputers

help us with that. But the actual genotypes for those

i ndi vidual s are the ones that

m xtures.

cone straight fromthe

BCA' s dat abase.
Q And this is an exanple of six of those conbinations?
It is. Six of 310.
Q Did you al so generate for the Court copies of all of
t hose 3107
A | did generate a printout of all 310 three-way m xtures
at which three or fewer alleles were observed across al
12 | oci
THE CLERK: Exhibit Nunber 26 marked.
BY MS. FUNK
Q I'd ask you to take a look at this Dr. Krane. |Is
that --
A Yes, this is that conpilation of all 310 three-way

MS. FUNK: I'd of fer Exhibit 26, Your Honor

MR. FRISTIK:  No objection.

THE COURT: All right, 26 is received.

MR FRISTIK: Well | shouldn't say -- renew an

obj ection the Court's --

you don't

THE COURT: Subject to your

have any objection to this.

pri or objection,

In other words --
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MR, FRISTIK: Not specifically. This pertains
to the previous objection which is on the record
al ready.

THE COURT: Under st ood.

MR, FRISTIK: Al right, thank you.

THE WTNESS: One of the things that was
particularly curious after an inspection of those
three-way m xtures in which there were, again, three or
fewer alleles across all 12 loci, is that many of them
contained recurring pairs of individuals. That nekes
some sense, actually, because if a pair of individuals
share many alleles in conmon, to sone extent it's not
that different fromhaving just one individual's DNA
profile. W' re seeing the same DNA profile occur two
times. The nore alleles they share in conmon the cl oser
it is to us to perhaps being confused that they were the
same indi vi dual

And so we took a close | ook at those pairs of
i ndi vidual s that kept recurring in those three-way
m xtures and found that of those 310 three-way m xtures
at which there were three or fewer alleles across all 12
loci, that there was one pair in particular that showed
up quite frequently. Database |ID nunbers PN0O036 and
PN0O154 accounted for actually, or were present in a

total of 21 of the 310 three-way m xtures that |'ve been

DAN E. KRANE
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tal king about. And there were sone other pairs also
shown on this overhead that showed up a rather |arge
nunber of times conpared to other pairs of individuals.

And so when | ooking at those particul ar
i ndi viduals sonmething really, well, quite striking
woul d say, enmerges. |If we sinply now | ook at those
particul ar pairs of individuals, and | apol ogi ze because
the print on this particular overhead is very small, but
to get all the alleles for these genotypes as well as
the I D nunbers on it was necessary to reduce it to sone
extent, but | think it's still legible, at least in the
printed version.

The very top of the Iist shows side by side a
pair of individuals, BCA ID nunber PHO113 and PNO0O056,
that actually share, across all 12 loci, 19 of 24
possible alleles. Again, only two alleles possible per
| ocus, 12 |l oci being considered, these individuals were
i ndi stinguishable from each other at 19 of those 24
positions.

To a geneticist that extent of shared alleles
says something quite significant. There are two ways
t hat one can share alleles. You can share them by
chance or you can share them by descent. |In genetics
terms we're tal king about the difference between

identity by state versus identity by descent. To have

DAN E. KRANE



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

633
19 of 24 alleles shared between a pair of individuals is
strongly suggestive that those individuals share those
alleles, that large nunber of alleles, because of
identity by descent. That means that there's a strong
probability, a high likelihood, that that pair of
individuals are in fact related to each other and
probably in fact very closely related to each other; in
genetics terms first degree relatives, things like a
not her and a daughter or two siblings.

And the sanme sort of conclusion could probably
al so be drawn fromthe next two pairs of individuals in
this list where we see 18 out of 24 alleles are shared
and in fact one of those pairs is the pair that | was
poi nting out previously, the PN0O036, PN0154, where they
appeared in 21 of the 310 three-way m xtures where there
were three or fewer alleles across all 12 | oci

To get a feel for howlikely it was that those
i ndi viduals were related to each other, again we turned
to a randomnm zed dat abase where here we took, we
generated random DNA profiles in the same fashion that
was generated before, did that process five different
times, turns out that there are 210,276 different pairs
of individuals that can be generated from a dat abase
with 649 individuals within it.

Again we did that five tines and this, the

DAN E. KRANE
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spreadsheet, is telling us the nunber of tinmes that we
observed, for instance, just one allele of the 24
alleles across all 12 of those loci and down at the
bottom for the original data set again there's that one
i nstance of 19 alleles shard by that one pair of
i ndi vi dual s.

In the randoni zed data set, five tinmes we've
done this process randoni zed, not once do we ever
observe an individual or a pair of individuals that
share 19 or nore alleles |ike we observed in the actua
data set.

In the original data set we observed two pairs
of individuals that share 18 alleles of 24. |In the
random zed data set we see, on average, only .8 share 18
of the 24 alleles, and again, this suggests very
strongly that there's sonething different about the
distribution of the alleles in the original data set as
opposed to the random zed data set. That difference,
again, seens to be associations or |inkages or
correlations that are strongly suggestive of there being
closely related individuals in the original data set and
t hen when we randoni ze the data set we break those
associ ations and no | onger observe them

And there's one other overhead but | think

actually 1've pretty much nade the points that | would

DAN E. KRANE
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BY Ms.

like to make with the ones that |'ve discussed.
FUNK:

Fine. Thank you, Dr. Krane.

THE COURT: | don't think | said that 26 was
received. It is, so the record' s clear

M5. FUNK: Thank you, Your Honor

FUNK:

Dr. Krane, do you know why there are 649 individuals in
t he BCA's dat abase?
To a large extent, yes. | know that at one point there
were 650 individuals within the database but that there
was -- it was found that there was a duplicate entry
wi thin the database, where a single individual's DNA
profile was represented two tines, that one of those
entries was renoved after it was denonstrated that it
was a duplicate entry, and as a result 649 were left.
And we had sonme testinony about that specific issue from
Dr. Budow e and he indicated, as you did, that upon
di scovery it was removed. And |I'm asking you,
Dr. Krane, is that a scientifically valid or appropriate
thing to do?
Yes, it is.
Okay, and why is that?
Wel | again, the purpose of these databases ultimately is

to get an assessnent of the relative frequency of these
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di fferent genes and genotypes in a rel evant popul ation
in this case the popul ati on was chosen to be individuals
living within the State of M nnesota, or at |east
donating blood in the State of Mnnesota, and to have
one individual represented twice would effectively over
represent that individual's alleles within the
popul ati on such that it may be |l ess reflective of the
general population's allele frequencies.
And likewi se if the database contained two individuals
who are closely related -- well, should those closely
rel ated individuals be in the database?
The logic, the reasoning is precisely the sane with
regard to closely related individuals and identica
i ndividuals. The difference is a matter of degree.
I dentical individuals are identical across and therefore
there's a nonrandom sanpling of the alleles of the
popul ation. Closely related individuals are giving you
a feel for perhaps the allele frequencies of that
particular fam |y but not necessarily of the allele
frequenci es across the entire state.

And so again, just as it's appropriate to cul
or to renove duplicate entries | would think that a
reasonabl e solution mght be to renove obviously rel ated
i ndi viduals from a dat abase as wel |

Dr. Krane, are you aware that the M nnesota BCA's

DAN E. KRANE
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dat abase was subjected to Hardy-Winberg and |inkage
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equi |l i brium anal ysi s?
Yes.
Can you explain for us why it is that these allele
simlarities weren't discovered during that analysis?
Well, the Hardy-Winberg test is widely known as being a
statistically weak test. And what that means is that
it's possible to have sone very substantial and quite
signi ficant departures fromrandom associ ati on of
alleles and yet still have the Hardy-Winberg test tel
you that there was no observed probl em

The linkage equilibriumtests are effectively
the sane as the Hardy-Winberg test but instead of being
within a locus they now |l ook at correlations across |oc
and by the sane token are also effectively statistically
weak, but in fact it was ny understanding that sone
di screpanci es or departures fromlinkage equilibrium
were observed within the M nnesota database or sone
portions of it and | think in fact that the fact that we
now have some evidence that there are related
i ndividuals could easily explain why those departures
wer e observed.
Thank you, Dr. Krane.

MS. FUNK: | don't have any other questions,

Your Honor.
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THE COURT: Ckay, cross-exam nation?
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Before we start with that let's check and see
i f anybody has an estimate, starting with you,

M. Fristik, about how nuch, first of all how nuch
cross-exanination tine you're going to take and then if
you have any indication of how far we should be planning
on going later this evening?

MR FRISTIK: Well the only thing I can tel
the Court in terns of ny cross-examination of this
witness, |'lIl be as conservative as | can understanding
that the figure |I give the Court may, | may end up using
less than that tinme, but I'"mgoing to tell the Court an
hour and maybe a little bit nore. | don't know what it
will turn out to be, it might be less than that, so I'|
error on the side of caution and say at |east an hour
maybe nmore, in ternms of nmy cross of this wtness.

THE COURT: Ckay, and let's talk now, | don't
know i f you will have any indication at this time about
redirect, Ms. Funk, but if you have anything on that or
how long it will take to do your direct on your next
Wi t ness?

MS. FUNK: | can't speak to redirect, Your
Honor, but | can represent | haven't saved any
gquestions. |'mnot planning a redirect at this tine.

As to Dr. Mieller, I'"mthinking an hour and a
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hal f .

THE COURT: Okay.
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MR, FRISTIK: And ny cross of Dr. Mieller, ['1]
error on the side of caution, I'll say an hour

THE COURT: All right, so | think what we're
saying is we'll perhaps be done with Dr. Krane by 3:00
to 3:15, and if we break until 3:30, with Dr. Mueller
direct, 5:00 and cross, 6:00. That sound about right so
far? Reasonable? Wthin an hour one way or another?

MR. FRI STIK:  Yes.

M5. FUNK: Yes.

THE COURT: All right. Go ahead, M. Fristik.

MR FRI STIK:  Thank you, Your Honor

CROSS- EXAM NATI ON
FRI STI K

Dr. Krane, | want to begin by contrasting sone
information that we find in your CV and |I'mcontrasting
your current CV that was just offered and received by
the Court today with your CV that was offered and
received in your testinmony in May of 2001

I"I'l begin by asking or just pointing out
sonmething that we find under the section "current
research funding" and | note that in your CV that was

offered in today's hearing you' ve left out a section
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that was in your CV that you offered in May of 2001 and

the section you left out states as follows: Under the
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headi ng current research fundi ng, support from contract
work totaling $93,400 for consultations in the area of
forensic DNA profiling, and that goes from 1993 to
present, which would be May of 2001

Do you recall that being in your earlier CV?
Yes, | do.
In your current CV 1 note that you' ve left that out, is
that correct?
That is correct. Let ne also nention that this is not
necessarily a totally up-to-date CV. | would say it's
perhaps two nmont hs out of date. But in the npbst current
version it's also not listed as part of ny current
research funding.
Well how often do you update your CV, let's ask that?
Well, not as often as | should but approxi mtely once
every six nonths.
Okay. Do you recall then updating your CV after you
testified in May of 20017
Yes.
Do you recall the next tinme you updated your CV after
May of 20017
| don't recall specifically. | think it nmay have been

in March of this year.
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And in March of this year when you updated your CV did
you include that section under current research fundi ng?

No, | did not.
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When's the next time you updated your CV after March of
this year?

I have not formally updated it since. | have a few
smal | nodifications but | have not made that avail able
to anybody yet.

So the only formal update you did in your CV was in
March of 2002?

That's right.

And in March of 2002 you left that section out, correct?
That's right.

And in conparing your CV's | find that, correct ne if
I"'mwong, | find that that's the only area that you

| eft out of your March, 2002, updated CV?

Well certainly there have been additions.

| don't disagree with that.

But it is possible that that may be the only thing that
was renoved. But you're right, it was renoved.

Do you do the updates on your CV or do you give it to a
support person and have themdo it and tell them what to
nodi fy and what not to nodify?

| do it personally.

So you updated the CV from May of 2001 to March of 2002
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and when you were doing it you left that section out,
right?

| felt it wasn't consistent with what was present in the
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rest of that, so yes, that was del eted.
Okay. And let me talk to you about that because we
tal ked about this before when you testified, that the
anount of nmoney you nake, and again it's reflected in
your old CV, the May of 2001 CV, you make -- not you,
your university, your research funding accrues a
signi ficant amount of noney as a result of you doing the
outside forensic DNA consulting, true?

MS. FUNK: Objection. That's irrelevant, Your
Honor .

THE COURT: | think it's relevant. Overruled.

FRI STI K:

Is that true?
| suppose it depends on how you define significant but
yes, at least as of that previous version of my CV it
was approxi mately $93, 000 over ten years.
And in fact since -- well let me ask you then, because
you testified that you only spend, according to your
testi mony, 10 percent of your time doing what's called
conmunity service or something |ike that, true?
That's a good approximtion, yes.

And your outside consulting in DNA cases, in forensic
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DNA cases, would fall within that category, that 10
percent of conmunity work or service work?
That's how | would characterize it and | think that's

how t he university perceives it, yes.
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So, and by the way, the figure of $93,400 has of course
since that time increased because you' ve al so been

i nvolved in sone additional cases where you've either
consul ted and/or testified on behalf of crimna

def endants, true?

Yes.

And as a matter of fact when you testify in your outside
consulting and forensic DNA cases you testify al npst
exclusively on behalf of crinminal defendants, is that
true?

Al nost exclusively is correct, yes.

Except for one tine?

That's correct. That nunber has not changed since we

| ast spoke.

What has changed since we |ast spoke is that you've
testified in -- actually there's another area in your CV
that | think you left sonmething out?

I wouldn't be surprised that there are om ssions or

m st akes, yes.

Since you first testified in the Roman Nose hearing in

May of 2001 you've testified in Massachusetts versus
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Grei neder, |ndiana versus WIburn, and South Dakota
versus Luce, correct?
Yes, | have.

And all on behalf of defendants?
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That's correct.
And what you |eft out was you testified in May of this
year in Mnnesota versus Kromah, is that correct?
Actually that name is not familiar to ne but again this
CV is as of March of this year as opposed to My.

MR. FRI STI K:  Approach the w tness?

THE COURT: You may.

FRI STI K:

Take a | ook at that transcript. Does that refresh your
recol | ection?
You know, again that particul ar defendant's nane i s not
one that | recall but |I did testify in Hennepin County
in My and it was -- it was portrayed to ne as a
conbi ned case where there were a nunber of different
def endants and that particul ar nane does not ring a bel
to nme, but again, | wasn't testifying about the specific
results of the testing in any particular individual case

there, so it's possible that that is in fact the

transcript. | think you're right.
You' Il take ny word for it?
Yes.
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What you do remenber is testifying in Hennepin County in
May of 20027
Yes.
Okay. And we'll talk about your testinmony in that case

in a mnute because | have some questions for you.
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Let me address, once again, and to sonme extent
| probably asked you this before on the first tine you
testified in this case but it's significant and | want
to ask you about it.

You list in your CV, again, areas where you
have done some publications and those are acknow edged
in your CV, is that correct?

Yes.

And in looking through your CV 1 don't find, correct ne
if I"'mwong, | don't find any specific publications
that were a part of a peer-reviewed forensic scientific
journal. Did | mss that?

There certainly are publications that are pertinent and
related directly to forensic science. |In fact sone in
very prom nent journals such as the Proceedi ngs of the
Nat i onal Acadeny of Science who in effect conmm ssioned
the NRC studies that frequently get a cited as authority
in these types of cases, so | don't think that's a fair
characterization.

Are you referring specifically there to the 1992
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publication Cenetic Differences in Four DNA Typing Loci?
That is the one | was referring to specifically, yes.

Al right. Oher than that publication are there any
publications that appear in any peer-reviewed forensic

scientific journals?
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There's a 1993 publication titled Unresolved Issues in

the Forensic Use of DNA Profiling that | think would

qualify as being pertinent to forensic DNA profiling

published in a journal, Accountability and Research
Beyond that | think that -- | think those are

the two that would be nost directly relevant to a

forensic science application.

Just those two, we'd agree on that?

Those certainly are the two that are nost directly

rel evant. There nay be others peripherally rel evant,

but those are certainly focused primarily on a forensic

sci ence audi ence.

Dr. Krane, you acknow edge several presentations you've

made to various professional groups and societies and

ask you if you' ve ever offered or made a presentation to

a forensic based scientific comunity or society? For

exanpl e, have you ever nmde a presentation to the

Promega | nternational Conference?

No, | have not.

Have you ever mmde any presentations on behalf of or at

DAN E. KRANE

647
a conference sponsored by the American Acadeny of
Forensi c Scientists?
No, | have not.
Have you made any presentations to any other
organi zations that could be be characterized as forensic

sci ence groups or societies?
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Yes, quite a few.

Ckay, and just go ahead and point those out, what you're

referring to?

Well, ny understanding of the word forensic neans that
we' re tal king about issues that are discussed in court.
And forensic science would be scientific issues
described in a courtroom setting.

Can | interrupt you? | probably should have narrowed
t he question.

G eat .

When | say forensic science what |'mreferring to
specifically is the forensic use of DNA typing in a
forensic setting. Let's narrow it down.

Well | think it seens to me that's consistent with what
I just said, the application of scientific methods in a
fashion or in a way that's relevant or discussed in a
courtroom setting or helping to resolve issues
pertaining to |l aw or courtroomtypes of issues. And

SO --
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So what have you got there?
Wel | again, there are quite a few
Woul d they be those that would fall into the category of

presentations you've given on behalf of a particular
defense attorney or public defender organi zations in

vari ous states?
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There surely would be quite a few that would fall under
t hat categorization, yes. There are also others' such
as posters and presentations at neetings |like the
Anerican Society of Human Genetics as well as invited
sem nars at universities around the country interested
in these types of issues as well

And | think you testified -- well maybe you didn't
testify to this, but the nunber of tines in which you've
of fered consultations or testinobny as to DNA profiling,
| think, totals about 40 occasions, is that right?

well --

I's that about current?

Actually | think you've cast a bit of a broader net
there in terns of consultations as well as testinony.
VWhat's listed in ny CV are those instances where |'ve
been called upon to testify. The nunber of cases in
which |'ve been called as a consultant is actually
substantially larger and quite frequently the defense

has apparently found that ny testinony would not be
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hel pful to them and has chosen to not call nme as a
witness. Quite frequently cases were resol ved before it
was necessary to testify and there certainly are a good
nunber of occasions in which | have consulted with
prosecuting attorneys but again it has not been
necessary for me to come in and actually give testinony.

So what | list in nmy CV are sinply those where |'ve
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actually been on the w tness stand.

Cases where you've actually testified?

That's correct.

And that nunbers total 40?

It's between 40 and 50, yes.

And far nore, far greater nunber in which you' ve been
asked to consult?

The nunber in which |'ve been asked to consult is a nuch
| arger nunber than the nunber in which |I've actually

gi ven testinony.

That's what |'m aski ng?

Yes.

Thank you. Have you ever taught any courses at Wi ght
State on forensic applications of DNA typing?

I"ve certainly not taught any course that has that title
but | certainly have taught many courses in which DNA
typi ng and DNA nani pul ati on nmethods that are suitable

and appropriate in a forensic setting were within the

DAN E. KRANE

650
subj ect matter that was covered.
So it would be a portion of another course that has a
broader title?
Yes.
As it pertains to your current research at Wight State
Uni versity, you, by profession you' re a biochenist or --

| have a degree in biochem stry.
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By profession what do you tell people?

VWhen peopl e ask what | do ny standard response is |I'ma
nol ecul ar biologist. |[If they still have interest beyond
that 1'Il tell themthat |I'ma nolecular biologist with
an interest in popul ation genetics nolecul ar evol ution.
What's the current focus of the research that you're
presently doing at your |aboratory?

As | nmentioned in my earlier testinony, | suspect |'m

di fferent than many or nost nol ecul ar biologists in that
| like to apply those tools to a variety of different
guestions, so | wouldn't say that there's a single focus
to my research, unlike nost nol ecul ar biol ogi sts who
tend to focus on one very specific issue. 1In ny

| aboratory we're answering and addressing questions in
at least four or five different areas at the present
time.

And what areas at the present tinme are you addressing

guestions?
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As | alluded to earlier, one active area of research is
still the effects of environmental stressors, pollution
for instance, upon the genetic diversity of naturally
occurring popul ati ons of organi sns. Another -- would
you like me to clarify?
Let me ask you, if | could, on that specific topic. The
effects of environmental pollution on various organisns.

What ki nd of organi sms?
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We are nondiscrimnatory in ternms of the organi snms that
we performthose anal yses upon.

What are they?

There's a large range. Earth worns, crayfish, mnnows,
fresh water shrinp, bald eagles, garlic nustard plants,
violet plants, nmaple trees.

So primarily --

Quite a large variety. That's a partial list.

Okay. But limted to plants and ani mal s?

Yes.

Ckay. What's another area that you're currently
guesti oni ng?

Froma nolecular -- that's a popul ati on genetics study.
From a nol ecul ar evol uti on perspective | am now and
have been for quite sone tinme very interested in the

ef fect of context upon nul ceotide substitutions

particularly within primtes and nost particularly
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within humans. 1'd love to go on at great |ength about
those studies. | find themvery interesting. But in

essence what we've got is a bioinformatic approach

| ooki ng at | arge anobunt of sequence data avail able

t hrough the Human Genone Project. And there's a
particul ar DNA sequence known as an Alu repeat, A-Il-u,
that is found scattered throughout the human genone in

approximately a mllion copies. Accounts for alnost 10
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percent of all of our DNA. That sinple repeated
sequence i s sonet hing whose sequence we know what it
started as and now can | ook to see what it's becone in
all the different possible contexts in which it's fallen
wi thin the human genone. So by studying those types of
substituti ons we can get sone very interesting and very
i nportant and very nedicinally relevant insights in
terms of where nutations are likely to occur and what it
is that might allow us to predict where to | ook for

i mportant mutations.

So that part of your current work seens to be, at |east
a portion of it, focuses on sone human identification

i ssues?

Alu repeats are used for hunman identification in sone
settings. They've been used anthropologically to trace
human mi grations patterns and such and as a result it's

al so turned out that they've been applied in human
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identification, in forensic settings as well, but again,
we're not so much | ooking at themfor identification
purposes as we are for naybe --

Evol uti on purposes?

Evol uti on and nedi ci nal prediction types of purposes;
where it is nutations are likely to occur within

i mportant genes.

So you're really not doing strict human identification

you' re | ooking at them for other purposes?
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Yes.

Any ot her part of your work that you're currently doing
that is |ooking at human identification?

Well, the analysis that | described earlier with sone
overheads | think would be considered to be directly
rel evant to human identification issues, so using

bi oi nfformatics tools to answer popul ati on genetics and
particul arly popul ati on substructure issues that we
observe in STR profil e databases as well as VNIR profile
dat abases, the '92 paper we had nentioned earlier was a
VNTR type of analysis. Now we're noving into the STR
types of analyses. There are at |east two independent
projects along those |ines that | am supervising and
that my research group is involved with

In those projects the analysis you' re doing is

conput er-based statistical analysis, it's not research
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at the [ ab bench using extracted DNA?
That's correct. For those analyses that's certainly
true. The other analyses it turns out we do a | ot of
our DNA extractions and anplifications and such, but for
those we're tal king about for STR testing we're relying
on data that have been been generated by others.
Al right. For that portion of your work where you are
| ooki ng at sone human DNA, now |ike you said you're not

| ooking at it for purposes of human identification
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you're looking at it for nore so for purposes of

evolution and things like that. Are you still having to

extract human DNA and do sone | aboratory analysis of it?

Yes, we do.

| think that right now you're using the 310, correct?

We have access to a 310, yes.

Do you use it in your work, though? |[|'mtalking about
when you do extraction of human DNA do you use the DNA
sequencer ?

Al'l the DNA sequencing that gets perfornmed by ny

| aboratory, be it on human DNA or eagle DNA or any other
is perfornmed upon a ABI 310 nmchi ne.

It is?

Yes.

How | ong have you been using the ABI 3107

| actually first encountered an ABI 310 machi ne during
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ny postdoctoral studies at Washington University in St.
Louis. | believe that would have been in '91 or '92
when they were being beta tested there by the conpany.
Now, have you -- | take it that you're using the 310
because you're satisfied that it's the kind of

instrument that's going to give you, for the purposes

you're using it for, it's going to give you reliable and

valid results, right?
That's correct.

And again, for at |east a portion of your work you are
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using it for sone human DNA, correct?

Ch yes, definitely.

And it works well for you, true?

I do not know of any better or nore affordable
alternatives.

And you al so know that the 310 is used not only in this
country but it's used worldw de for purposes of forensic
DNA typing, correct?

Yes.

And you have absolutely no qual ns about saying right now
that the 310 would be a instrunent that is generally
accepted in the forensic scientific conmunity for giving
valid and reliable results, right?

| think that's correct, yes.

The sanples that you're | ooking at when you're doing
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human DNA, the sanples you're |ooking at, | assune
they're pristine?

As pristine as we can get them yes.

So unlike the forensic setting you don't have to worry
about degraded or contam nated sanpl es?

It's less of a concern for us.

I've always wondered, is there an i ssue when you're

| ooki ng at a nonhurman DNA |ike with an eagle or an
earthworm or sonething, that can you come across

situations where you run into degraded or contani nated
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DNA?

Well, if you're curious let nme tell you that pill bugs
are especially difficult to obtain good quality DNA
from There's sonething intrinsic about crustaceans,
which pill bugs are related, that causes their DNA to
degrade very quickly upon their death. So we have
substantial difficulty when we want to do DNA profiling
of sone organisns dealing with those i ssues of
degradati on.

But you still proceed with your attenpts to get the DNA
to anplify and then run further testing on it | take it?
What we do is shorten as nmuch as possible the amobunt of
time that the DNA has resided in that dead organi smfrom
the tinme we're anplifying its DNA to the point at which

we perform our DNA profiles on pill bugs on | egs that
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have been pulled off of still living pill bugs and pl ace
theminto the PCR tube for the anplification. So we
cannot possibly have a shorter tinme between the death of
the tissue and the tinme the anplification has occurred.
Enough about the pill bug. Let's talk about the human
DNA. What are you using besides the 310? Are you using
a particular kit?

The type of DNA profiling that we're doing is one that's
called rapid PCR, far nore than any other type of
characterization of the DNA except for DNA sequenci ng.

Rapid PCR is actually abbreviated RAPD. It's short for
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random y anplified polynorphic DNA. And there are kits
that are available, in a sense, for that. W do use
commercially provided priners that | suppose could be
construed as a kit, but we do not have occasion to use
the Profiler Plus or the COiler kits that have been
used, for instance, in the original Roman Nose trial

O which are used throughout the country and throughout
the world in forensic DNA | aboratories, right?

Yes.

That was a yes?

That was a yes, yes.

So you don't use any specific conmercially avail able
kits when you're doing your human DNA studi es?

We use -- |I'mnot sure how the producer would
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characterize them | suspect they would call thema
kit. We use materials provided by Operon technol ogi es
for our particular DNA profiling experinents.

And what do they provide you, just the priners --

They provide --

-- or any other reagents?

They do provide prinmers, that's the primary thing that
they provide, but | believe they also would be happy to
provide us with other reagents that would be invol ved.
We find that we can get our reagents nore affordably by

purchasing themdirectly fromthe manufacturers of those
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reagents as opposed to that sort of secondhand assenbly
into a kit.

Now the prinmers that you purchase, do you know t he
primer sequences?

Absol utely, yes. Not off the top of my head, but we
certainly do know them yes.

Are they provided by the manufacture?

They nost definitely are, yes.

But have you ever used the COiler or the Profiler?

I wouldn't claimextensive experience but |'ve certainly
had those anplification performed within my lab and I've
overseen they're injection and such into capillary

el ectrophoresi s machi nes, so to sone extent | have, yes,

not an i nordi nate anopunt.
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Let me make sure | understand you. The COfiler-Profiler
kits have been used by individuals in your |ab?
On at |east two separate occasions, yes.
Just a couple of tines?
Yes. And actually again, | nmentioned earlier that |'m
begi nning to do sonme nental preparation for a class that
"Il be teaching in the spring quarter for us, a
senior-level class, and ny intent is to utilize the
COiler and Profiler kits in that class as well in an
i nstructional setting.
Well let me ask you then, based on your understanding

would it be fair to say that the COiler-Profiler kits
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are generally accepted in the forensic community to give

valid and reliable results?

The kits generate reliable DNA profiles,

it's possible

to generate genotypes fromthose kits quite reliably and

reproduceabl y.

Okay. | think you said in some of your

research that

you' ve relied on data fromthe Human Genone Project?

Yes, definitely.

And you know that the Human Genone Proj ect

utilized the

310 -- actually they utilized the bigger one, the 31 or

37 hundred, right?

3100's nost definitely, yes.

Those are al

right?

That's right.

capillary el ectrophoresis instrunents,
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We've already established that those are reliable, valid

instrunents as far

as you're concerned?

Yes, in terns of the results that they yield,

t

hi nk

you can certainly draw conclusions fromthem yes.

You were asked sonme questions about Ms. Gross's

affidavit and you still have it in front of you there?

| do, yes.

She indicates on page four up at the top, nunber

Al right.

She i ndi cates:

am aware that a | arge nunber

of

197
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forensic | aboratories throughout the United States,
Canada, and Europe have validated the Profiler Plus and
COiler kits and the ABlI Genetic Analyzer 310 for
forensic testing. To ny know edge, none of these
studi es have rai sed any questions concerning the ability
of these kits or instruments to produce accurate and
reliable DNA typing results.

Do you agree with that statenment?
Well | suspect that perhaps it's just ny nature, but |'d
probably want to put in a few qualifiers there, but the
general sentiment | do agree with. The qualifiers |
m ght like to include would be things such as none of

these studi es have rai sed any questions concerning the
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general ability, as opposed to the ability. Certainly
one of the purposes of a validation study is to push a
kit or a machine to its limts and see where it is that
it fails to provide reliable results. And | think that
at those Iimts the machine fails to provide accurate
and reliable results. So certainly validation studies
-- well validation studies are not very useful if they
don't determ ne at what point the nethod is no | onger
valid and so the validation studies do find problens
with the kits, but in the process of doing a validation
study you linmt the application of the technique then to
where you expect the valid result to be found.

So again, | think that the phrasing there m ght
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be a little bit too sinplistic and not quite give credit
to what goes on in a validation study, but the genera
sentiment is sonething that | do agree with.

You are aware that there are numerous validation studies
t hat have been conducted concerning the COfiler-Profiler
kits, right?

Yes.

And are you suggesting that in your opinion the nunerous
studi es that have been conducted still do not yet go far
enough in testing the linmts of those kits?

That is not what |'m suggesting. |'m suggesting that

t hose validation studies, at |east those that are
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designed well, are ones that determ ne -- are ones that
deternmine what the limts of the reliability of those
kits are and they do in effect have limts. It would be
unreasonabl e to expect that they have unlinmted
reliability or capacity.

Ri ght .

Yes.

And in fact that's why | aboratories do their own
internal validations, to test the |linmts of the kits and
they're going to use themw thin those confines and not
push them any further, right?

Preci sely.

That's what | aboratories do?
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That's what they should do, yes.

THE COURT: Excuse ne, M. Fristik. For the
benefit of all of us, but especially the court reporter
let's take about 15 minutes right now

MR. FRI STIK:  Thank you.

(Short recess.)

THE COURT: Okay, M. Fristik, you were
proceedi ng with your cross-exam nation. Go ahead.

MR, FRI STIK:  Thank you, Judge.

THE COURT: | think you were asking a question
about the Gross affidavit.

MR, FRISTIK: Right. Thanks, Your Honor

DAN E. KRANE
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FRI STI K:
I want to continue with that, Dr. Krane. | was asking
you about item 19 on her affidavit. | want to go to
item 20 and just ask you about that.

[tem 20 indicates: | have attended numerous
scientific neetings and semnars at which | shared
information with scientists and | aboratories that use
the Profiler Plus and COiler kits and the ABI 310.
have never received any information concerning the
results obtained which would cause nme to alter ny
opi nion that accurate and reliable DNA typing results
are obtai ned when using the kits and instrunents.

Whul d you agree that statement she nmkes in her

affidavit?
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know, | think my answer woul d be essentially the

sane as ny answer regarding point 19 --

Al

-t

right.

he general sentinment, but | think |I mght add or

change one word saying the results can be accurate and

reliable as opposed to essentially are accurate and

reli

In what way in your

abl e.

It depends a great deal on the type

bei ng performed.

i nst

m sinterpretation or

opi ni on m ght they not

of testing that's

Testing on m xed sanples, for

ance, as | suggested, m ght be very open to

result m ght not

reli
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be consi dered as accurate and/ or

able. But certainly typing of known or pristine

reference sanples, absolutely, this

is a good method.

I know that you raised concerns about mnixed sanpl es.

thi nk you said that,

m xed sanples are a challenge, but t

t hat

i nterpreted,

Vel

m xed sanpl

they certa

es can't be -- can't

isn't that true?

hat doesn't nean

be typed and

nly can be typed. Again it's the

interpretation that's very chall engi ng and poses sone

part
not

f or

i cul ar probl

a general consensus or

how to dea

ens and for which

with those problens.

woul d say there is

But again they

be reliable?

prone to m sinterpretation and as a

and ot her wi tnesses have said that

a comonly accepted sol ution
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certainly can be typed and | would say typed reliably.
Finally item21, if you'd refer to that. And item 21
indicates: | amaware that a significant amunt of
research has been conducted and published by the
scientific community. As of today, and the date that's
referred to in the affidavit is April 17 of 2002, there
are 974 peer-reviewed articles listed on the NI ST STR
website. | amnot aware of any published articles that
question the reliability of the Profiler Plus and
COiler kits or the ABI 310

Woul d you agree that statenent?
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Well | feel I'"'min a position to personally attest to
the nunber, 974. Actually in the previous testinony
that you'd alluded to there was sonme confusion that |
had about that nunber but |'ve since gone back and
confirmed that it is in fact, at |east as of that date,
974.

Again, | think she may be painting with a bit
of a broad brush about any published articles that
question the reliability. Again, all these validation
studies, to sone extent that's inherent to them they're
probi ng the extent to which they're reliable and
di fferent papers have reached different concl usions
about precisely where those end points are, so it's not
fair to say that none of them question the reliability.

I would say that the validation studies invariably
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guestion the reliability. But nonethel ess the consensus
seens to be that they can be used within certain

tol erance ranges to generate reliable typing results,
particularly with single-source sanples.

And there are studies that not only reflect upon the
si ngl e-source sanples but there are in fact studies that
focus on the m xed sanples, right?
Yes, there are.

And as a matter of fact you know that the BCA itself has

done a m xed sanpl e study?
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Yes, and in fact in ny original testinony, when this
trial first transpired as | understand it, | had quite
positive coments to say about that validation study.
thought it was well done and as well as it could be
performed in sort of a clinical, sterile setting.
VWhy don't you take a |ook at Exhibit 3. Are you
fam liar with that study, Dr. Krane?

MS. FUNK: |I'msorry, what exhibit nunber?

MR FRISTIK: 3. It's the NIST 1 and 2.

THE W TNESS: Yes, | am

FRI STI K

Now this was a study that was designed to test sone
limts of the kits by |ooking at nixed sanples, is that
right?

Yes.
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Okay. And turn to the conclusion, which would be the
| ast page, | think, or the second to the |ast page.

Are you there?
I am
Okay. And nmidway into that paragraph why don't you read
where it indicates, starting with the word "none." None
of the relatively few
It says: None of the relatively few anal ysis probl ens
encountered can be attributed to abnormal STR multi pl ex

performance; all DNA application anonalies reported are
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associated with inefficient DNA extraction, inaccurate
DNA quantitation, and/or analytical threshold policies.

Shall 1 finish?
Go ahead, finish.
G ven an appropriate total anount of DNA in the reaction
m xture current STR multiplex systens reliably amplify
mul ti pl e-source DNA.
And do you know how many | abs participated in NI ST
Number One?
I don't recall the specific nunber. It was a
substantial nunber, but over a dozen is ny recollection
And in fact in NIST 2 there was even nore | abs that
participated in that study is that correct?
That's my recollection.
Woul d you agree then that the conclusions reached by

NI ST 1 and 2 would be that there's nothing to indicate
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that there's any problems with the COiler

Profiler in resolving m xtures? Wuld you

and t he

agree with

that statenent based on what you're |ooking at here in

NI ST 1 and 2?

You know | don't think that's what the concl usions say

at all, that there's -- | think you said that there's no

probl em or they suggest that there's no problemwth

resolving mixture interpretations. That's

at all. Wat the conclusions --

DAN E. KRANE

Maybe | misphrased the question.

not the case

668

MS. FUNK: Coul d he finish, Your Honor?

THE COURT: Well, it's an interest

because he may be trying to answer a questi

ing situation

on that

wasn't asked or wasn't intended to be asked.

Why don't you ask anot her question,

M. Fristik, and then if the witness thinks it's

appropriate I'lIl let himanplify on it if he thinks it's

appropriate to do so in light of the forner
Go ahead.
MR. FRI STIK:  Thank you, Judge.

FRI STI K

questi on.

Let me rephrase the question. Maybe | didn't clarify it

enough.

Wth respect to the COiler and the Profiler

those kits being able to resol ve m xtures,

t he study
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doesn't tell us that the use of those kits results in
any concerns or problenms in resolving m xtures would you
agree that?

There's one word that you said that |'m having a probl em
with and that is resolve nmixtures. Amplify the DNA in

m xtures | have no problemw th. Generate genotypes for
m xtures | have no problem But in ternms of resolving
possi bl e contributors to those mixtures, | think there's

substantial potential for problem
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And the resolution of the mxtures really isn't done hy
the kits or the instrunent, it's done by the analyst,
right?
It's an interpretation issue, yes.
So the use of the kits thenmsel ves doesn't create
difficulties in interpreting mxtures. The kits are
doi ng what they're supposed to be doing, right? It's
the anal yst, as | understand your answer, that may be
the problemin interpreting a result of these m xtures,
right?
I would agree that there are -- there's considerable
room for problens with the analysts and I don't know
that it's fair to say the kits do as well as they could
in terms of providing the information that's avail abl e.
It might be -- | can inmagine ways to design kits that
m ght give the analysts nore information that would help

facilitate their interpretation and their analysis to
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make it less likely to be problematic, but again, the
kits are perfornm ng as adverti sed.

Ri ght .

In the sense that they generate a genotype, they
generate genotypes with peak height differences that are
not necessarily as useful an indicator of mxtures or
contributors to mixtures as is sonetinmes assunmed, but

the kits do not say that they should be interpreted that
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way. Again, the analysts are the ones that are naking
those interpretations.

Scientific analysis -- well, leave off the scientific.
Anal ysi s of data by an anal yst involves sone
subjectivity, right?

Well | suppose if you |l eave the scientific nodifier off
it could, but in a scientific setting the objective is
to mnimze subjectivity as much as is possible and in
fact to the point of elimnating it.

You were testifying about concerns relating to priner

bi nding site nutation and the prinmers are engi neered or
designed to be conpatible or bind with certain segnments
of the DNA, correct?

Very specific segnents, yes.

Yes. And | think as you testified, you know, if there
was nutation at a particular |ocation on the genone then

the primer's going to have -- not going to be able to
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sit down or bind with that particular region of the DNA
right?

I think I was careful to say that it would have

di mi ni shed capacity or dim nished specificity,
potentially to the point where it would no | onger bind.
But it coul d?

Well again, it's dependent upon the priners and the

primer binding sites. The Ionger the prinmer binding
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site, the less problematic a single nutation would be.
But for a relatively short prinmer, 20 or 21 nucl eotides
long, for instance, a single nmutation could effectively
prevent the priner frombinding to that site
And your testinmony, | think, was if the prinmer sequences
were known you could tell if the priner binding site
nmutation is present; that's where you're having the
problem Was that your testinony?

I don't think that's an accurate specific
characterization.

What did you say?

Knowi ng the priner binding sites would be an inportant
first step in conducting a study to deternmine if those
sites m ght be especially prone to nutation, and further
that if nmutations were to occur at those sites the
relative |ikelihood that they woul d be problematic
because again, as | nmentioned in the answer to ny

previ ous -- your previous question, sone nutations to
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primer binding sites nmight not be as problenmatic as
other. Sone can be conpletely devastating and sone can
be sonewhat innocuous. But in absence of the

i nformati on associated with the specifics of those
primer binding sites it's not possible to address that

i ssue in anything other than a conjectural way.

And are you saying therefore that that's why you need to

DAN E. KRANE
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know the prinmer sequences?
That's the -- from nmy background and perspective that's
the one thing that | would find interesting about the
primer sequences. There nmay be others who woul d have an
interest in themfor other reasons, but for ny
perspective that's what | would find particularly
i nteresting.
I want to ask you about that, that you would find it
interesting to know the prinmer sequences, but are you
saying it's not necessary to know the priner sequences?
Necessary for what purpose?

Wel |l versus interesting, you know?

Wel |, you know again, |I'mafraid necessary is too broad
of aterm In certain circunstances it would becone
necessary. Certain -- to answer certain questions it

woul d transcend frominteresting to absolutely necessary
to be able to get a reliable answer to that question.

So there are circunstances where it woul d be absolutely
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essential. There are sone questions for which know ng

the primer binding site is an absol ute necessity.

But not knowi ng the prinmer sequences doesn't renove the
kits fromtheir -- frombeing able to give accurate and
reliable results?

Certainly the presunption is that what you say is

correct, but in the absence of the specific information
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it's really not possible for me to give you an absol ute
answer yes or no about that. Again, it's easy for ne to
conceive of a variety of different types of nmutations to
those primer binding sites that would in fact give rise
to unreliable STR testing results. How frequently that
is a probleminreality is still an open question
because | do not know nor does -- nor do others who are
interested in answering that question, have that
know edge.

The forensic scientific community has not raised any
concerns about not knowi ng what the primer sequences
are, have they?

I understand ot her scientists who have testified about
DNA testing and using these kits have in fact raised

t hose concerns in courtroomsettings and so I would say
that forensic scientists have raised those concerns.
Who?

Well, | suppose | would qualify in that sense

O her than you?
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I understand that Professor Shields, who testified
earlier, has simlar concerns.

Who el se?

Actually those are the only two that | have persona
know edge of fromlistening to testinmony and from havi ng

observed, so | would |eave it at that.
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You and Dr. Shields and that's it as far as you know?
That | have personal direct know edge of, yes.
I nean seens to nme that you would know if there were
others the nore you interact with the forensic
scientific community, i.e., go to neetings, go to
synposia, go to poster sessions, you would | earn that
stuff; if there were others out there expressing an
i nterest or concern in not knowi ng the priner sequences
you woul d hear those voices and you would interact on a
| arger scale with the forensic comunity, wouldn't you?
Wel |l certainly, yes.
Okay. And finally one nore question about priner
sequences and about prinmer binding site nutation.
think that you woul d agree the statenent that the prinmer
bi nding site nutation, to the extent that it does exist,
woul d never lead to a false positive result, is that
true?
I don't think that that's a fair characterization. [|I'm

trying to think of a scenario in which it would not |ead
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toa-- it could not lead to a false characterization
Agai n, what we're tal king about here is a

m sinterpretation of a DNA profile, an interpretation
that a profile is that of a honmpbzygote individual as
opposed to a heterozygote individual. |It's certainly

possi bl e that the perpetrator of a crine was in fact
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honpbzygous and a defendant was in fact heterozygous but
because of a primer binding site mutation appeared to be
honbzygous at that |ocus. That would be a fal se
positive inclusion.
| asked you that question because isn't that how you so
testified in Hennepin County in State versus Kromah?
Again, | think if you could refresh ne with the context
and such. It's possible that ny -- that I'"'m-- | have
t hought of an exanple today that | have not before, but
if I could see the context that might help
' m showi ng you a portion of your cross-exam nation
Your name's at the top, Dr. Dan Krane. This is
cross-exanination from State versus Kromah. At the very
bottom line 22, you were asked the question: And this
test would never give a false positive, would it? Your
answer: Prinmer binding site nutation would not provide
a false -- could not provide a false positive result.

Is that what you testified to?
That is a direct quote, yes.

All right.
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Wuld it be all right if I just |looked at the rest of
the context to help refresh my menory?
Sur e.

MS. FUNK: | would object in he's only being

gi ven one additional page. | read that transcript this
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nor ni ng, Your Honor. M recollectionis this is a
rather |engthy discussion. |[If Dr. Krane needs nore than
that foll owi ng page --

THE COURT: We'Il see what he needs.

THE WTNESS: Well, and actually it does go on
to tal k about an exception to a false positive. The
foll owi ng question elicits an answer that tal ks about
| ack of conparability perhaps between testing kits.
There are in fact two widely used testing kits; one
available by -- well, two different manufacturers. One
who has published their prinmer sequences and one who
has not. |It's possible that the other manufacturer uses
different prinmer binding sites and would recogni ze --
woul d have prinmer binding site nutations that the other
kit did not have and that in turn could also result in
sonme fal se positives and anot her specific exanmple would
be the one that | enunerated just a bit ago where a
sanpl e could be nmistyped because of a known allele being

dr opped.

BY MR. FRI STI K
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So you woul d choose to qualify your answer in that way?
Yes.

Okay. On that issue of the primer sequences that are
contained in the COiler-Profiler kits as opposed to the

primer sequences that are in the Pronega PowerPl ex --
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you're famliar with the Promega PowerPl ex?
That was the alternative manufacturer that | was
al ludi ng to.
Ri ght. Your understanding is Promega has rel eased their
primer sequences?
That is correct.
Is it also your understandi ng that Pronmega rel eased
their prinmer sequences only after a court order told
themthey had to do it?

M5. FUNK: Rel evance, Your Honor

THE COURT: Overrul ed.

THE WTNESS: |I'mafraid | don't know what
pronpted themto rel ease those sequences. | do know
that they are avail abl e.

FRI STI K:
You woul d agree, Dr. Krane, that the DQal pha and the
Pol ymarker kits canme to be accepted in the forensic
scientific community as providing valid and reliable
results, is that true? Wuld you agree with that?
Again | would say that the results can be considered

reliable, but again there's the potential of problens
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with the interpretati on and perhaps the presentation of
the significance of those results. But certainly the
tests thensel ves do as they say they will do.

And you never knew -- | nmean the scientific community
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never knew what the priner sequences were in the DQal pha
and Pol ymarker kits, did they?

Not to ny know edge, no.

And that's also true with the -- with the ABI -- the CIT
kit, the blue kit. You never knew what the priner
sequence were there, did you?

| don't believe so. Not that | know

And that kit was validated in nunerous areas, in

nunmer ous studi es which showed that it gives reliable and
valid results, right?

Yes.

Okay. It strikes ne that your biggest concern in this
area of PCR-STR technology as it's used for forensic DNA
typing lies with the analyst who's giving the
interpretation. It's not so much with the instrunent
and the kits, your biggest concern is with the anal yst
who's doing the interpretation, is that a fair

st at ement ?

I think you characterized what |'ve testified to today
quite well, yes. That's correct.

Okay. | nean after all, let me go through a couple nore
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things here to kind of cement in what |I'mtalking about.
You know that the kits, the COiler and Profiler, are
bei ng used worldwi de? As a matter of fact they're being

used to identify the victinms of the Wirld Trade Center
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di saster, do you know that?
Yes?
They were used to identify the remains of the Sw ss
aircraft off Nova Scotia a few years ago?
Yes.
They're used in a nedical setting in bone marrow
transpl ants, did you know that?
Quite well, yes.
Ckay. Bone marrow transplants can involve, at tines,
life and death decisions and they're relying on the
results of these kits to make those decisions, right?
They do i ndeed.
Let me ask you --
Perhaps just to help you, the priner binding sites --
Wait a minute, | don't have any question any nore.
We're going to nove on to sonething el se.

Let nme ask you about, you had a rather I|engthy

di scussi on, put up sonme overheads, that focused on the
BCA popul ati on dat abases. What's your concern? Can you
give it to me in a nutshell? Wat's your concern about
BCA' s popul ati on dat abases?

I"d like to include all the things in the nutshell that
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I can, so as briefly as | can, | think that the alleles
that are represented in that database may not be a fair

representation of the general population that it was
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intended to represent and as a result it raises sone
i nteresting questions about m xture interpretations and
al so rai ses sone inportant questions about the
reliability of inferences fromthose frequencies such as
t hose that come froma product rule cal culation or sone
of the alternative cal culations, that the underlying
nunbers that are being used in those statistica
calcul ations are not reliable, the final statistics also
have sonme | ack of reliability as well
And you cane to this conclusion, as | understand it, by
enpl oying or inporting your biometrics or what's it
cal |l ed?
Bi oi nformati cs.
By bioinformatics? You canme to this conclusion by
enpl oyi ng your bioinformatics technique to analyze their
popul ation data, is that right?
I wouldn't say call it a bioinformatic technique, I'd
call it a tool, nuch like the tools in nolecular
bi ol ogy. W used sone of the tools that are available
in the discipline of bioinformatics to anal yze that
data, yes.

Doctor, with the concerns you expressed, being that you
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bel i eve or you have concerns that the alleles may not be
a fair representation of the populations that they were

intended to represent and that this may raise questions
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regarding mxture interpretations and frequency
cal cul ations, those are sone big concerns, aren't they?
You'd agree this is a mjor concern?
That's why | felt it was hel pful and necessary to have
t he opportunity to tal k about them today, yes.
Bei ng a menber of the forensic scientific community as
you kind of said earlier that you kind of think you are,
don't you think that it would be inportant to let the
rest or others in the forensic scientific community know
about those maj or concerns you have about the BCA' s
popul ati on dat abase?
| whol eheartedly concur, and I wi sh --
Have you told anybody what your concerns are?
I would hope this venue is one nmeans of conmunicating
this information to themand | would like to publish it
in a broader arena so other forensic scientists can see
the perils associated with the presunption that four or
fewer alleles across as many as 12 loci is evidence of
only two contributors to a sanple, but |I'mactually,
when | was provided with the data by the BCA, was
specifically prohibited and forbidden from publi shing
any anal yses that | perforned upon those databases. And

I"mhoping that in this public forum where |'m being
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nmovi ng toward an opportunity for me to publish themin
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the a broader forum so that the general scientific
community can be nmade nore of aware of this. Because
agree, this is a potentially very inportant issue that |
think the forensic science community would be intensely
interested in knowi ng about.

Ckay. Wouldn't you want to begin, though, by conposing
a letter and sending it to the BCA? Wuldn't that be a
good place to begin? | appreciate that because of
restrictions that may have been inposed upon you by the
BCA your efforts to publish are linmted or maybe

nonexi stent, but wouldn't you want to at least wite a
letter to the BCA? | nmean | know this is a public forum
here but, you know, wouldn't it nmake sense to wite a
letter to the BCA and say | |ooked at this stuff and
these are ny concerns. Hey, |I'ma forensic scientist
and you guys are forensic scientists, gosh darn it,
these are ny concerns. Here. Have you done that?

I think it's an excellent idea and frankly if | had had
these results nore than a week or so ago | would have
done that very thing. And actually as | sit and think
about the need to publish these results, that's going to
be one of the steps that we'll take. | intend to

contact the BCA, unless | can find an alternative data
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set that's nore easily available to me, | will contact

the BCA and inquire as to whether or not they would be
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receptive to being a co-author or a participant in the
study because, frankly, | think it would | end nore
credibility in the forensic science conmunity if a
nunber of people got on board and pointed out this
probl em as opposed to a |one individual such as myself.
So you do intend to wite a letter to thenf
In tine as nmy schedule permts. Certainly if we publish
any results based on this study I would -- | would, as a
poi nt of honor, want to give the BCA an opportunity to
participate in the study nore directly and that would
conme by way of either a phone call or a letter in which
we describe those results.

Woul d you copy ne on that letter, too?

M5. FUNK:  Your Honor, | think we're getting
beyond the testinony of this hearing.

MR, FRISTIK: |'Il withdraw the question

FRI STI K

You're aware of the fact that the BCA' s popul ation
dat abases have been validated, though? You know that?
| testified to that, yes.
But now that you've run these new conputations you're
finding problens with their database, right?
Now t hat we're enploying a much nore sensitive and

power ful techni que than what had been available in the
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Do you intend to offer your technique to others in the
forensic scientific conmunity so they can enploy it in
| ooking at their individual databases in their
| aboratories?
I would be delighted to enploy it on any database where
there was an interest in having us use it.
Computationally it takes approximtely a day to do that
three-way m xture sinulation with 649 individuals, so we
m ght not be able to take care of themall, you know,
right away but | think that would be an extrenely
i mportant service and |'d be delighted to be able to
provide it.
Maybe at the next Pronega International neeting? O you
don't go to those?
Those are difficult for me to fit into nmy schedul e
because of ny teaching and the tinmes they have those
particul ar neetings, but again | think intrinsic to any
publicati on we woul d have we woul d i nclude such an offer
as part of a publication in a peer-reviewed journal and
that should be a sufficient way to get the nessage out
to the broader community.
Did you testify -- | know you testified about
Har dy- Wei nberg and |inkage equilibrium | don't

remenber what you said. Did you say that the BCA' s
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t hose corrections?
Not so nmuch a correction as a test for popul ation
substructure. There's certainly, well, you know t hose

woul d be the first tests that conme to mnd to anybody
whose taken a popul ati on genetics course, but again
those are not the nost powerful tests that are avail able
and certainly what we've got available to us nowis
substantially a nore powerful statistical test.
You know that those, | believe, those are the ones
recommended by NRC-2, right?
Agai n because those are fairly sinple to inplenent and
certainly at the very | east a database should neet that
threshold, but in the absence of a nore powerful
readily accessible test, that was all that was
avail abl e.
Finally, Dr. Krane, in your opinionis PCR-STR as it's
used for forensic DNA typing a generally accepted nethod
in the forensic scientific community?
As |'ve been saying, | think the nethodol ogy is
generally accepted. There may be problens with the
interpretation and the presentation of those
interpretations, but the underlying techniques | would
say are sound.

MR. FRI STIK:  Thank you. Nothing further

THE COURT: Redi rect ?
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REDI RECT EXAM NATI ON

BY M5. FUNK

Q

Dr. Krane, let's talk about the interpretation. |Is
there a single analyst problemor is this a sort of
forensic lab wide interpretation problemas you see it?
I would say nore of a forensic | ab wi de type of problem
as opposed to a specific individual

Do you have sone validation studies that you coul d point
to that would support that, Dr. Krane?

Well the NI ST studies actually speak to

m sinterpretati ons of mxed sanples where forensic DNA
testing | aboratories arrived at known-to-be erroneous
concl usi ons about the contributors to m xtures.

Are you al so aware, Dr. Krane, of a study done by Carl
Ladd on this issue?

I"ve spoken with Carll Ladd about a study on this type
of issue. | actually have on ny conputer his PowerPoint
presentations on this issue. And it has been presented
to me or purported to nme to be essentially sonething of
a NIST 3 study that has not yet been conpl eted or
publ i shed.

Okay. And Dr. Krane, | believe that you have Exhibit 3,
the NI ST study, up there with you, is that right?

| do.
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And |'d ask you to turn to the second to the |ast page,
okay?
['"mthere.
Just above the conclusion where M. Fristik had you read
into the record the references to probl ens associ ated
with interpretation which included inefficient
extraction, inaccurate quantitation and/or analytica
threshold policies, 1'd |like you to | ook above that
where the heading is policy issues?
Yes.
I'"d ask you to read that first paragraph just to
yoursel f.
["ve read it.
Okay, and is it fair to say that this particular
par agr aph expresses sone concern about stutter peaks?
That's a fair characterization, yes.
We' ve had sonme extensive definitions provided about what
stutter is but could you read for us the | ast sentence
of that paragraph?
It reads: |In any case, we believe sonme consensus policy
on the evaluation and reporting of stutter would benefit
the entire forensic comunity.
And is that because stutter can make interpretation a
difficulty in a mxture?

Absol utely, yes.
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And woul d you agree as a scientist that were there a
consensus policy in the forensic scientific comunity
about stutter that that would resolve sone of the issues
involved in mxture interpretation?
It would resolve a large fraction of them yes.
Looki ng at the next paragraph, Dr. Krane, 1'Il give you
a chance to read it first.
I've read it.
Al right. First it begins by tal king about -- why
don't you tell us. Could you sunmarize the concerns of
this paragraph for us?
Well, it seenms in general it's talking about problens
associ ated with what woul d be peak height inbal ance, the
fact that alleles are not always associated with
fluorescence or RFU s that are consistent with their
rel ati ve abundance in a sanple.
And does it express any concerns? Wiy don't we skip
down to the |last sentence of that paragraph and could
you read that into the record?
Sure. 1t's sonmething of a conclusion of sentence. It
reads: When nultiple interpretations cannot be
excl uded, "noderate stringency" profiles unique where
possi bl e and explicitly describing the anbiguities where
required should be specified.

If that was the standard across the board in the

DAN E. KRANE
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forensic scientific conmunity when it cane to presenting
the typing results in terms of interpreting those
results, do you believe that that would go at |east sone
way towards resolving the concerns that you have about
the current interpretation in m xed sanpl es?
| think they would -- that speaks explicitly to the
concerns |'ve been raising today to a |l arge extent, yes.
Okay. Finally | ooking at that |ast paragraph of this
study, the National Institute of Science and Technol ogy
-- I"'msorry, I'lIl give you a chance to read it
|"ve read it.

Okay. The National Institute of Science and Technol ogy
actual ly expresses surprise at the nunber of
participants who indicated that they were unable to read
a m xed sanple without a reference sanple -- excuse ne,

I mscharacterized that. Surprised at the nunber of
partici pants who indicated that providing a genotype or
specifying a profile in the absence of a reference
sanpl e was agai nst their |aboratory's policy.

Are you al so surprised? WIlIl, are you
surprised that there are | aboratories that use reference
sanples in interpreting m xtures?

Perhaps |'ve becone cynical, but I've encountered that
on a nunber of occasions. | think it is an appalling

practice that is, to sone extent, putting the cart

DAN E. KRANE
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before the horse in ternms of these analyses. It's
tantamount to saying unless you tell ne what the answer
should be I won't venture a guess or draw my own
concl usi on because |I'm afraid that ny answer night be
i nconsistent with yours and I'll be proven to be wong.
That's not good scientific practice.

And illustrated in your presentation where we were
tal ki ng about any nunber of conbinations of individuals
who could contribute to a mxture, if a known suspect
was provi ded as one of those conbi nations, perhaps is it
true in a lab that uses known sanples to declare
genotypes in mxed sanples there would be a strong
tenptation to declare that particular profile as opposed
to any other possible profiles that could be in that

m xt ure.

| agree.

And woul d you agree that this study not only expresses
concerns about the practice of interpreting nixed
sanpl es but also offers sone suggested solutions as to
how to avoid msinterpretation in the future?

We' ve spoken about three of themin the paragraphs that
|"ve just been asked to read.

Okay. And now, Dr. Krane, it canme to ny attention that
there was an overhead that you had prepared that we

didn't discuss and |I'd just ask you to put it up there

DAN E. KRANE
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briefly, if you woul d.
It actually speaks to the issue of analysts's discretion
in these interpretations.

Shall | talk about it?

Pl ease. Perhaps you could provide the title first.
Unfortunately | didn't put titles on these, but it shows
four panels essentially with original data being the
words first on the upper |eft and randoni zed data
average being in the upper right. And the bottom part
is tal king about consideration of different -- well, let
me tell you what the bottompart is. Again there's this
use of alleles where I oci would have been nore
appropriate, so let ne nmaeke that correction here.

But it, again, | think this really speaks to
the i ssue of how the ability of an analyst to invoke
sonme discretion or flexibility in their interpretation
as opposed to using very objective rigorous guidelines
can dramatically conmpound a problem | had earlier been
testifying that, again, there are over two mllion
three-way m xtures of known individuals in the M nnesota
dat abase that, when conbined, give a m xture profile
that has four or fewer alleles across all 12 |oci that
were typed.

Well, if an analyst were to observe a profile

that had four or fewer alleles across 11 of 12 loci, but
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perhaps five at a twelfth |ocus, many | aboratories

gui del i nes woul d all ow an anal yst to exercise their

di scretion and say that that fifth allele at the twelfth
| ocus was nost |ikely to be an anonalous result. [If |
could put quotation marks around anonal ous, because in
reality it mght be reflective of a third contributor
but if the analyst is presum ng, as the general forensic
sci ence community seems to presune, that three-way

m xtures with four or fewer allele across 12 loci are
exceedingly rare to the point of being hypothetically
possi bl e but not realistic to ever encounter, unlike
seeing over 2.5 nmllion of themin this one database
that we've tested, if exercising that discretion, saying
that it's unreasonable that there would be only one
locus with five or six alleles if there were three
contributors, there should be been two or three
therefore the one with the five or six nust be some sort
of anomaly, the result of a technical artifact --

Li ke stutter?

Concei vably stutter or any of a number of other kinds of
technical artifacts, if they're allowed to discard that
one anonul ous result, now the false classification would
go from 2,505,650 to 11,566,249. Such that it's now
approximately a quarter of the possible m xtures that

were actually three-way m xtures mght be msinterpreted
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as a two-way nixture.

So again, | think this really illustrates how
there needs to be extraordinary caution in allow ng
anal ysts to use discretion or nonobjective neasures or
nmet hods for interpreting these results. It can give
rise to essentially a |l arge nunber of ni staken
interpretations, literally mllions of mn staken
interpretations that would not have occurred in the
absence of that ability to exercise the discretion.
Okay, thank you. And as to, M. Fristik asked you about
how many forensic scientists you could nanme. |'m not
going to ask you to nane any scientists, Dr. Krane, but
I'm going to ask you how many scientists do you
personal |y know? Approxi mately?

Oh a few hundred. Maybe a hundred fifty.

And how many of those people that you know who are
scientists would find the refusal to release scientific
data and the insistence upon keeping it secret to be an
accepted scientific practice?

A very small nunber. That's generally considered
exceptionally bad formin the scientific community.

MS. FUNK: Thank you. | don't have any further
guesti ons.

THE COURT: Recr oss?

DAN E. KRANE
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Q

Was that statement you just made that there can be
mllions of mistaken interpretations in mxtures? |Is
that what you sai d?
If an analyst is allowed to exercise discretion
regardi ng the nunber of contributors to a m xture and
further exercises discretion about what they perceive to
be anomal ous results, that can easily result in a |large
fraction of the interpretations being nmade incorrectly.
In the specific instance of the analyses that |
was tal ki ng about where there were a total of 45,349,524
possible different three-way m xtures, that conbination
of instances would have resulted in as many as
11, 566, 294 ni staken inferences or incorrect conclusions.
You're referring to the data that you | ooked at fromthe
BCA?
Yes.
So you' ve identified by crunching these nunmbers 11
mllion nmistakes they've made in interpretation of data?
MS. FUNK: Cbjection. That's a tota
m scharacterizati on.
THE COURT: He's asking a question. He's
asking for clarification.

THE WTNESS: That is not a fair

DAN E. KRANE
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characterization. |It's the potential for that many
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m st akes --

FRI STI K:

It's the potential ?
-- given m sunderstandi ngs about the relative frequency
of three-way m xtures that have four or fewer alleles
across 12 loci, and again that seens to be very standard
practice for that to be considered to be a very rare
phenonmenon whereas with the real data set we see that
happens at |east 5.5 percent of the tine that three-way
m xtures m ght occur, and then compounding that with an
anal yst's discretion or the ability of an analyst to
exerci se discretion about a single, what they perceive
to be a single anonalous result, if they're allowed to
di scount just one anonmlous result and attribute it to a
technical artifact such as stutter or pullup or any of a
nunmber of other technical artifacts, that dramatically
conpounds the possibility that an error would be drawn
in the terns of the nunber of contributors to a mixture
such that it goes from 2,505,650 to, in this instance,
11, 566, 294.
Seens to ne that you're not taking into account, and
maybe you are and maybe you just don't like the way it's
done, but you're not taking into account what a

| aboratory has done to not only validate the use of the
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kits and the equi pnent and the instrunments but the

protocol s that they've established for their analysts to
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identify things like artifacts, stutter, and those type
of things and to recogni ze that and to know when it is
stutter and when it's not a true allele and you're not
gi ving enough credit to the analyst who's been trained
and experienced in interpreting this data, which they
have to do; that you're sinply not crediting themin
their professional ability to do do that. You're saying
they're not capable of doing that. |Is that a fair

st at ement ?

I would say, again, that the validation studies speak
quite a bit about the reliability of the underlying

nmet hodol ogy but again, the interpretations are a
separate issue. And | understand that there's been
testinony given in this hearing by another forensic
scientist that three-way mixtures with four or fewer
alleles across 12 loci, while hypothetically possible,
are exceedingly unlikely, or sonmething to that effect.
That, in my survey and attenpts to get a feel fromthe
rest of the forensic sign community, seens to be a very
commonly held opinion that influences interpretations
and | have presented here evidence that that is a
substantially incorrect basis upon which to nmake an

i nference and therefore the interpretations that woul d
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arise fromit have the potential to be erroneous as

wel | .
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So again, | think in a nutshell, as you said
earlier, the underlying testing nethodology is quite
reliable and I think it's fair to say that my concerns
are nore with the interpretation issues than with the
testing itself.

MR, FRISTIK: That's all | have, Your Honor.
Thank you.

MS. FUNK: Not hing, Your Honor. Thank you.

THE COURT: Ckay, thank you. You nmmy step
down.

Ms. Funk, M. Fristik, | need to talk to you
briefly about a scheduling issue.

(O f-the-record di scussion.)

THE COURT: About five minutes and we'll start
agai n.

(Short recess.)

THE COURT: All right, M. Funk, please cal
your next witness.

MS. FUNK: Dr. Larry Mueller, Your Honor

Laurence Muel | er

LAURENCE D. MUELLER

being first duly sworn on oath, was exam ned and
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testified as foll ows:

THE CLERK: If your could state your name
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spelling your last nanme for the record, please.
THE W TNESS: Sure. M whole is nane is

Laurence Dochez Mieller, the |ast nane spelled

Mu-e-I-1l-e-r.

THE COURT: Ms. Funk pl ease.

DI RECT EXAM NATI ON

FUNK:

Dr. Mueller, where are you currently enployed?

I"ma professor at the University of California at

I rvine.

MS. FUNK: If | could approach the w tness,

Your Honor?

THE COURT: Yes.

FUNK:

Showi ng you what's been marked as Exhibit 27, do you

recogni ze this, sir?
Yes.
Woul d you tell the Court what it is, please?

It's a current copy of my curriculumvitae

MS. FUNK: | would offer Exhibit 27, Your
Honor .
LAURENCE D. MJELLER
MR, FRISTIK: No objection.
THE COURT: 27 is received.
FUNK:

699
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Dr. Mueller, could you tell the Court your educationa
experience, please?

Sure. | was an undergraduate at Stanford University in
1974. | graduated with a Bachel or of Science in
chemistry and a Master's Degree in biology. Then from
1975 to 1979 | was a graduate student in the departnent
of genetics at the University of California-Davis and in
'79 graduated with a Ph.D. in the general field of
ecology. Then from 1979 to 1983 | was a postdoctora
fell ow back at the departnent of biological sciences at
Stanford University. During that period I worked on a
variety of problens in theoretical population genetics.
And how | ong have you been at the University of
California at Irvine?

Since the sumrer of 1988.

And prior to that were you enpl oyed at anot her

uni versity?

Yes.

Coul d you tell us about that?

My first faculty position was at Washington State
University in the programin genetics and the departnent

of zoology. That was from 1983 to 1988. And | was an
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assistant and then | ater an associ ate professor there.
Doctor, | see on your CV you list outside referee and
then you list a series of publications. Could you just

define for us what an outside referee is?
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Sure. In science referees are used to review both
scientific papers that are submtted to journals for
publication and they're also used to review grant
applications to different agencies that have nobney to
give to people. Anyway, the purpose of the referee is
to look at, in the case of scientific publications, the
research, the conclusions reached, the information that
was used to reach those concl usions, and then nmeke
recommendations that the editor of the journal can use
to deci de whether to publish a paper or not or ask for
revi si ons.

Wth a grant application the referee serves a
simlar function, although this isn't about conpleted
wor k but proposed work, and based on those reviews again
the granting agenci es decide who will get noney to do
research.

Okay. And then you've listed those journals and pl aces
where you do outside referee work, is that right?

Yes.

Also reflected in your CVis, it indicates review

panels. Could you tell us what that is, a review panel?
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Sure. In sonme cases granting agencies, like the
Nat i onal Sci ence Foundation, will just send ne and ot her
people a grant to review, which we do and send back the

review. In other instances organizations |ike the
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Nati onal Science Foundation or the National Institutes
of Health will convene panels of scientists to review
many grants and the panels may even have access to these
outside reviews in nmeking their deliberations. So |I've
been on several panels at the National Institutes of
Health, nostly in the Institutes of Aging and also in

t he Popul ati on Bi ol ogy Panel for the National Science
Foundati on.

And you've also listed research articles that you've
published in your CV?

Yes, | have.

We haven't had di scussions about many of the ones that
are listed here. Are these, for the nobst part,

peer-revi ewed journal publications?

O the 70 or so publications there's probably about two
or three that were not peer reviewed, but all the others
are.

Okay. Now there's been a little confusion about this
with some of our other Ph.D.'s. | see yours is in

ecol ogy. Does that make you an ecol ogist, Dr. Muieller?

Well sonme of nmy research certainly overlaps into that
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field. At a place like the University of
California-Davis there are many di fferent kinds of
programs that confer Ph.D.'s. Wthin those prograns,
t hough, there's oftentinmes very diverse types of

research. So as it turns out | worked in the genetics
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departnment. M research was on genetic changes that
acconpany life in different densities. So it had both
an ecol ogi cal conponent but certainly had a popul ation
genetic and evolutionary conponent to it. As it turned
out the degree-granting organization at UC-Davis only
gave out degrees in ecology, so that's the nane of ny
degree, but doesn't certainly describe very precisely
the kind of research | was doing.

What title would you give to the kind of research that
you do now?

Well, it is in several fields but certainly popul ation
genetics is the primary area of nmy research but that's
related to evolution and | also do work in popul ation
bi ol ogy.

Okay. And as a professor at the University of
California at Irvine could you tell us what your
responsibilities or job duties are and how you divi de
your tinme?

Well, generally all professors do research, teaching,

and service. The research obviously is under their own
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direction and, as | said, | do research in population
genetics, evolutionary biol ogy.

The teaching is both at the undergraduate and
graduate | evel and | al so have undergraduates and

graduate students that do work in my |ab.
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Service is basically within the university
service and al so the university considers things |ike
what |'mdoing today is a service activity where their
faculty nenbers who have expertise do work or consult
outsi de of the university.

You' ve referenced a lab. Could you tell us a little bit
about what goes on in your |aboratory?

In my lab currently what -- the kinds of things we do is
we | ook at experinental evolution, we put populations in
di fferent conditions and watch how they change, and
change can be neasured in many ways. It can be measured
at a visible level, that is with traits you can neasure
i ke a behavi or or other physical characteristics, or we
can al so | ook at underlying genetic changes and in ny
lab we're doing both of those. Sone of the genetic work
I do in conjunction with other colleagues that have | abs
that are set up to do nore detailed types of genetic
analysis. But that's the kind of stuff we do. The
experimental popul ations we use are a species of insect

known as the fruit fly which has been used al nost the
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| ast hundred years for genetic research.
Do you do DNA testing in your |aboratory?
| do not, no.
Okay. Could you explain to us how the principles of
popul ati on genetics can be applied to forensics?

Sure. Well certainly forensic DNA typing as a field can
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really be broken down into two intellectual disciplines;
one we would call nol ecul ar genetics or nolecul ar
biology. It's the principles and net hods of nolecul ar
genetics that help us how to decide how to isolate DNA
from evi dence sanples, how to visualize genetic patterns
that are there, and then how to compare those patterns
and different sanples and nake sone concl usions or
i nferences about possible identity and ot her things.
However, once that process has been gone
through, and let's say in a typical sanple where
identity is an issue, it's been decided that two sanpl es
may be fromthe sanme source, we need then to borrow from
the principles and techni ques of popul ati on genetics to
assess how rare or common that genetic pattern is that
we're using to identify a person is. After all, there
are many characteristics that can be used that are
genetic in origin to identify people, sonme being nore
useful than another.

As an exanple, a person mght see a crimnal at

LAURENCE D. MUELLER

705
a crine scene, see he has brown hair, and a suspect my
al so have brown hair and hair color is determ ned by our
genes if it hasn't been altered and in that instance you
have a form of identification but we know it's not
terribly useful since lots of people in this country can

be descri bed as having brown hair. At the sanme |eve



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o » O >

just saying two DNA patterns match or are consistent

wi th each other doesn't tell us much until we go one
step further and say how many peopl e m ght have had that
genetic pattern or be identified as having that genetic
pattern.

Have you been involved with other cases in the court
system that involved the use of DNA?

Yes.

And statistical calculations?

Yes.

And during the course of the involvenent you' ve had,
have you had the opportunity to review the database from
the Bureau of Crim nal Apprehension in M nnesota?

Yes.

Have you -- and are you personally aware that that

dat abase has been subject to the Hardy-Wi nberg

anal ysi s?

Well it's been tested for agreenent with Hardy-Winberg

and |inkage equilibrium yes.
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Are you aware of the results that were arrived at by
Dr. Carnody?
Yes, | reviewed a docunment he prepared sunmari zing his
results.
Are you in agreement with his results?
Not entirely, no.

And could you tell us what your concern -- let nme ask
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you this: Have you testified before today about your
t houghts on the BCA's database in regards to
Har dy- Wei nberg and |inkage equilibriun®
Yes, | have.
And your views on the BCA database are not particularly
secret, is that fair to say?
Sur e.
Coul d you tell us the concerns that you have with that
dat abase?

MR. FRI STIK:  bjection, Your Honor. Renew ny
obj ection. Relevance. Beyond the scope of this
heari ng.

THE COURT: | understand your objection
bj ection's overruled. You nay answer the question

THE WTNESS: So |'ve also exam ned the BCA
dat abases for these two major principles of independence
whi ch have nanes fromthe theory of popul ati on genetics.

One formof statistical independence is known as the

LAURENCE D. MUELLER
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Har dy- Wei nberg Law. That's a description of how genetic
mar kers at a single gene | ocation behave in a
popul ation. And the second principle of independence is
called the condition of |inkage equilibriumand that's a
description of how genetic markers at different gene
| ocations interact with each other within a popul ation.

It's really the second form of independence
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where ny conclusions differ fromDr. Carnody's because
in both the BCA Caucasi an and the BCA | ndi an dat abase,
that is Native Anerican database, | have found, applying
statistical tests that are really the best ones around,
signi ficant departures from i ndependence, neaning that
the properties of the population are not those that we
woul d expect if the popul ation i ndeed was behavi ng as
this principle called Iinkage equilibriumrequired.

As a result any nmethodol ogy that relies on
mul ti plying frequencies across nultiple genetic markers
i s dubi ous because that key assunption appears to be
violated, certainly in those two databases. And the
bl ack dat abase gave no indication of this in the BCA's
sanpl e, but Caucasians and | ndi ans did.

FUNK:

Now were you referring to the product rule or were you
referring to any -- we've tal ked about the product rule

as well as the probability of exclusion. Both of those
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involve multiplication, is that right?
That's right.
O the allele frequencies found in a sanple?
That's correct.
And are you saying that the fact that there was not
i nkage equilibriumin the Caucasian and the Native
Ameri can dat abases, your position is and has been that

it's inappropriate to use either of those statistica
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calculations with those particul ar databases?

Ri ght, they both rely on the essential elenments of the
product rule which are nultiplication across multiple
loci, multiple genetic markers. The probability of
exclusion sinply does that over many different genetic
patterns whereas the standard product rule does that to
just one genetic profile or pattern.

You indicated that you discovered this by using a
statistical test which | believe you characterized as
one of the best ones around. Could you tell us what
statistical test you applied?

The nane of the test, it's called the exact test. |Its
properties were actually conpared to several other Kkinds
of tests of independence by Bruce Wir in a paper --
Bruce Weir and sone of his colleagues, in a paper in
1995 in the journal Cenetica, and it was found that this

particul ar test had properties that were superior to the
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others. And one of the inportant properties of this
test is that if in fact a population did not conformto
actual ly either Hardy-Winberg or |inkage equilibrium
t he exact test would be nore likely to discover that
than many of the other existing tests; that that could
al so be used to look at this problem
Are you aware that Dr. Carnody recognized that there

were some problems with the M nnesota database?
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Yes.

MR. FRISTIK: Objection to that question as
| eadi ng.

THE COURT: Overruled. It seens to be noving
to a slightly different topic. Go ahead.

FUNK:

Are you aware that he offered a way to fix that?
Yes.
Coul d you tell us about what you know about that?
Well, he made the suggestion, which is also sinmilar to
what the second NRC commi ttee suggested, that certain
genetic patterns or profiles called honpbzygotes, we
could alter their frequency with a paraneter called
theta and in his mnd applying that type of mechani sm or
correction to the product rule would overconme any
difficulties that m ght be there.

I can talk npre about that, but that was the
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essentially his suggestion for fixing some of the
probl ems he saw. | don't agree with it, but
neverthel ess it's what he suggested.
And why don't you agree it?
Wel |, the application of this correction, and this was
di scussed and pointed out in NRC-2, will fix problens of

i ndependence within single genetic markers, that is the
things we called the Hardy-Winberg equilibrium because

t he maj or phenomena that may cause departures from



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Har dy- Wei nberg always result in errors in one direction
They tend to make the honpzygotes too rare and the
het erozygotes nore conmon than they should be. So the
theta factor will inflate the frequency of these
honozygot es thus avoi ding producing a statistic that's
rarer than it should be.

The problemis that the issues that | had with
the BCA didn't involve Hardy-Winberg, they actually
i nvol ved this other form of independence known as
i nkage equilibrium That problemcan't be fixed sinmply
and it certainly can't be fixed by theta. Theta doesn't
deal with departures fromlinkage equilibrium So it's
a much thornier problemto get at and in fact all of the
di al ogue and NRC-2 says assuning there is no departure
fromlinkage equilibriumwe can do the following to fix

any problems with Hardy-Winberg. So even NRC-2
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realizes that theta doesn't fix those problenms. So
that's why | don't see this as a solution to the kinds
of problens | observed.

How | ong have you been aware of this problemw th the
l ack of linkage equilibriumin the M nnesota database?
I"'mtrying -- | probably did this analysis on their
dat abase a coupl e of years ago

Okay. Did you have any thoughts over the |last couple

years as to how this could be explai ned?
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Sure. | nean this is an issue |'ve thought about a | ot
over the last 12 or 13 years, so sure, |'ve thought

about why it mght be that the BCA or any popul ation

dat abase used in forensics mght not conformto these
rul es.

Coul d you give us sone possi bl e explanation?

Sure. Well, one which -- the explanation that's often
of fered, which is a biological explanation, so it has
some real, you know, sort of biological neat to it, is
the notion that a population |ike US Caucasians is not a
si ngl e honbgeneous genetic entity but in fact is a
col l ection of peoples fromdifferent areas of Europe and
maybe even North Africa which are thenselves genetically
different fromeither other, at least for the genetic
mar kers used here. And it's a very well-known fact that

when you pool together genetically different groups into
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a single entity, that that pool ed population will show
both departures from Hardy- Wi nberg and | i nkage
equilibrium So one explanation could be the pooling of
di fferent racial subgroups into these convenient broad
categories that forensic |abs use for creating their
dat abases.

A second reason is that it is also well known
that the sanples that are used to create these databases
have not been randomy sanpled. They're typically

sanpl es of conveni ence from bl ood banks or other sources
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and, as a result, may include artifacts that could cause
t hese problens, for instance, if they had relatives in
them Relatives end up donating bl ood or contributing
in some way to these data banks, then the inclusion of
relatives in these popul ati ons would al so produce the

ki nds of effects |I've seen in these kinds of departures
from i ndependence.

Then finally, there are other kinds of
artifacts that can result from sl oppy handling of the
data. This is sort of independent of picking the
people, but if you pick people and then you m sclassify
themin your handling of the data according to race,
that could clearly screwthings up. O if you
occasionally include, for instance, duplicate sanples.

Now t hi s has happened once in the BCA and that type of

LAURENCE D. MUELLER
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probl em can be readily identified. But, you know, a
duplicate is like an identical twin. |It's the nost
extreme formof a relative. But the BCA -- well other
| abs have in fact included duplicates, in sone cases
| arge nunbers of them

So any or sone combination of all these

probl enms actually mght contribute to the kinds of
problenms |'ve seen. And it's not easy to tease them
apart because there are no real easily diagnostic clues

for one problem versus anot her
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You' ve referenced a couple of times NRC or NRC-2. Could
you define for us what those -- what that term nol ogy
nmeans?

Sure. NRC stands for the National Research Counci

which is a division of the National Academnmy of Sciences.
Nati onal Research Council is often asked to create
comrittees to review scientific issues that usually have
broad public inportance. |It's turned out in the |ast
ten years the National Research Counsel has created two
different comrittees to review forensic DNA typing, each
committee has issued a report, one which cane out in
1992 is called and is referenced typically NRC-1, and a
second committee which issued a report that cane out in
1996.

And do these reports address statistical calculations to
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be used in forensic settings?
Yes, they both do.
And | take it you are famliar with and have read both
these reports?
Yes.
Do you recall the recomendati ons of NRC-1?
Yes.
And are they different than the recomendati ons of
NRC- 27
On a nunber of issues they are, yes.

Okay. Could you tell us first what NRC-1 recommended?
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Well, NRC-1 considered all aspects of DNA typing. |'m
just going to restrict nyself to the statistical and
popul ati on genetic aspects of their reconmendations.
And in that regard NRC-1 suggested that forensic |abs
shoul d base their statistics on a collection of 15 to 20
di fferent ethnic groups or popul ations rather than the
standard three to four. And when | say different
groups, you know, | don't nean Caucasi ans from New York
and Los Angeles and Manmi, but | nmean Italians and Irish
and Swedes. | nean really teasing apart these big
groups into snmaller categories.

And they al so recommended that, even when those
15 popul ations were in place, rather than using the

product rule in each one of them a different statistic,
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known as the ceiling principle, should be used with that
coll ection of information.

And then thirdly, they also recommended that in
every case, every forensic case, that al ongsi de a nunber
produced by this ceiling principle, which would
represent the chance that a person chosen at random
woul d have the profile seen in the evidence, that the
| aboratories also should estimate what's called a | ab
error rate, that is the chance that the |ab would
incorrectly say two sanples match when in fact they

didn't.
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Al right. | think I1'd Iike to go on to NRC-2, then
cone back to a little nore on error rate. Did NRC 2

al so address what they thought was appropriate
statistical calculations in a forensic setting?

Yes.

If you know, the people who conprised this -- the people
-- you know if there were a -- the group of people that
sat on the board to, or wote this study?

|'ve certainly seen all their names. | did talk to the
conmittee, so I've nmet themall. |I'mfamliar with the
prof essional records and history of the popul ation
geneticists on that comrittee. |1'mless famliar with
the people that were professional statisticians.

Okay. Do you know if any of the people who sat were

LAURENCE D. MUJELLER
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forensic scientists? Let ne qualify what | nmean by
forensic scientists, people who work in crine |abs doing
this type of DNA anal ysis.

In that case none of the people on the conmttee were,
on the second NRC conmittee, were forensic scientists.

If you broaden the definition of that is there sonmebody
that would fit in?

Yes. There's soneone who does academ c-rel ated research
in forensics, CGeorge Sensabaugh. He was on the second
committee and he would be |ike the next tier up in one's
definition of forensic scientists, but the rest of the

people didn't even have that. | mean none of the rest
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of the people would be identified as working in areas of
forensic-rel ated research at all

Okay. Did they also cone out with recomendati ons as
far as what to do with the statistics in forensic DNA
cases?

Yes.

Coul d you tell us what those recomendati ons were?
Well, they had a couple of different ones but certainly
their primary reconmendati on was that the product rule
could be used, at |east variants of the product rule
could be used both with a type of genetic testing known
as RFLP testing or the kinds of PCR testing that was

avail abl e, conmmonly avail abl e then which included

LAURENCE D. MUELLER
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mar kers |i ke DQal pha and Pol ymar ker

For the RFLP testing the changes in the way you
woul d do the cal cul ations are that any tinme an
i ndi vidual had at a particular gene just a single band
or single allele, rather than use the standard
Har dy- Wei nberg forrmul a you woul d take the frequency of
that allele and double it. And that ended up being a
recommendati on that was required because of certain
artifacts that happened with RFLP testing.

Wth PCR testing that first recomendati on
wasn't needed but they did say, though, is that again if

you have at any particular genetic marker a profile that
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has only a single formof the gene, again we call those
peopl e honbzygotes, that you should use this theta term
to inflate the frequency that you would get fromthe
product rule to try to accommodate any departures from
Har dy- Wei nberg that m ght exist, but you would otherw se
be using the product rule. That was their two major
recomendati ons on estimating the frequency of profiles.

They al so say, coming to the second nmj or
statistical issue of lab error rates, they found that it
was either going to be -- their opinion was that it was
either going to be too hard to estimate error rates or
that the error rates that you could estimate from

proficiency tests would not be applicable to the rate of

LAURENCE D. MUELLER

718
error you would make in real forensic cases so for that
reason estimating error rates ought not to be done and
that was their recomendati on on that particular issue.
As to the product rule, is the product rule used in a
random -- or excuse ne, in a probability of exclusion?
Yes.

And the product rule is also used in a calculation as
far as random frequency in the popul ati on?

That's right.

Is that the proper tern®

It can be called the random match probability for a
single, you know, profile which is a word used to

describe the genetic pattern from one individual in
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forensics often. Population geneticists would typically

call that profile a genotype, but it's the same thing.
Wth the probability of exclusion you typically

have many profiles or many genotypes that are al

potential contributors and so you're using the product

rule with all of them but you are addi ng up many nunbers

together rather than just a single one.

After you nultiply out -- you take each genotype and

multiply it out and then add those final statistics

t oget her ?

That's right. Wth probabilities of exclusion where,

for instance, with m xtures you can have nultiple

LAURENCE D. MUELLER
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donors, you would in principle, although you don't
actually do this in practice, but in principle you would
apply the product rule to all the different possible
contributors then add up all those nunbers together
Ckay. But if | understood your earlier testinony, you
can only use the product rule with a data base that has
i nkage equilibriun®
That's right.

And your belief is that this theta correction factor
isn't going to address the |inkage equilibrium problenf
That's right.

Are there other scientists that would agree with that?

Well | think there certainly would be other scientists
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that agree that theta does not fix |inkage equilibrium
That's a well-established fact and in fact, as | said,
even NRC-2 prefaces their reconmendati ons about theta
with a statement assuming there is no or very little

i nkage -- departures fromlinkage equilibriumwe can do
the following. So I don't think that's a really -- that
the role of theta is not sonething under dispute in
popul ati on genetics. |Its role and what it does is
pretty well understood.

| see. OCkay. So if | understand now correctly, NRC
says first you have to have |inkage equilibriumthen you

shoul d apply theta if there's problens with
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Har dy- Wei nberg and only if you can neet those two
criteria can you go on to use the product rule in
calculating a statistic to associate with the frequency
of a profile?
Well that's certainly the logic of their conclusion
They in fact say for certain systens they think we can
assune there's linkage equilibrium Iike DQal pha and
Pol ymar ker, and however the application of the theta
factor they basically say let's just do it in general
you know, for all PCR-based markers just to be safe.
That was basically their final recomendation. You
don't pick and choose when to do it, you just would do
it all the tine.

Al right. And let's go back to error rate. How would
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you define that term for purposes of this discussion?
For the statistical calculations, what's an error?
Qbviously there are lots of different kinds of errors
peopl e can nake in a forensic testing situation but the
one that's obviously very inmportant in, I won't say al
but many many forensic cases, since you' re |ooking at

i dentify between two sanples, could two sanpl es have
cone fromthe sane source, that's usually the inportant
and interesting question, there the error that | am
concerned about and others are concerned about is well

what if those two sanples are in fact not fromthe same

LAURENCE D. MUELLER
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person? What if those two samples in fact have
different genetic profiles but the | ab neverthel ess
reaches the wong conclusion and says they're the sane.
That's clearly an error and is the error we're concerned
about because when we cone to court we usually have two
sanples that the lab's saying match. So we need to know
not only if those kinds of errors can happen but if they
can how often do they happen? Do they happen one in ten
times or one in a quadrillion tines? And | say
quadrillion sinply because that's a nunmber that can cone
up with the other statistics we're dealing with.

So that's sort of |ike the range of interest
and if it can happen in those ranges certainly in the

| oner end of the range it's an inportant factor to keep
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Well then let me ask you this: Could you al so consider
-- you tal ked specifically about m shandling a sanple
that certainly the genotypes woul d appear to be
identical but it's an inaccurate reflection of what the
evi dence was when collected. \What about if, in a mxed
sanple, a scientist incorrectly pulled out or declared
something to be a genotype that wasn't actually
reflective of the true contributors of the mx? |If
there was a way you could determ ne how frequently that

happened coul d you consider that as part of the error
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rate?
Wel|l again, to the extent that when you -- when you have
a mxture if you pull out a profile or say there's a
profile there which you then say is consistent with a
particul ar person so you're in essence including someone
in that m xture when in fact that profile is not there
and that person should have been excluded, then that's
actually a simlar kind of error because you're falsely

i ncl udi ng sonmeone and in this case he's being included

with lots of other people because it's not a -- it's a
m xed sanple, but it's still an error of inclusion
You're saying this person could have left this -- could

have contributed to this m xture when in fact he
couldn't have. So it's the sane kind of error

obvi ously, which would require different kinds of tests
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to see how frequently it happens.

More specifically are you aware of the NIST M xed Stain

St udi es?

Yes, |'ve seen the paper and have reviewed it sone tine
ago, yes.

I guess what | -- certainly if you're going to use a
probability of inclusion-exclusion there will be

profiles in that calculation that aren't actually in the
m xed sanple, but what | was tal king about was where a

lab as a practice will look at a m xture and decl are,
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you know, this allele and this allele belong to suspect
nunber one and we can match these other two alleles to
suspect nunber two within this m xed sanpl e,

i naccurately declaring genotypes that way such that the
product -- or the random match statistic is used.
Right. So this is --

MR FRISTIK: [1'"mgoing to object. That wasn't
a question, that was a statenent.

FUNK:

So based on that, and the studies we have two in
evi dence whi ch would -- which do suggest or purport up
to 30 percent of the tinme |abs pick the wong profile,
between 10 and 30 percent dependi ng on whether we're
tal ki ng about the najor or mnor contributor

Uh- huh.
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But could that also be factored in as part of an error

rate?

Well, I -- it's a problem | would not consider this
sonmet hing that would -- should be handled with error
rates. | would in fact say this is sonething that

shoul d be handl ed by just changing the overall protoco
of the lab not to make those kinds of calls that can be
anbi guous and subject to incorrect interpretation.
Because that would conpletely avoid that problem

Whereas the kinds of errors |I'm nmentioning, these are

LAURENCE D. MUJELLER
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errors that happen that no one sees. So you get a
result, it |looks perfectly fine, yet in fact the
result's erroneous and by definition those are not
things that we can sinply wi sh away or change one
protocol and have di sappear, so the possibility of those
ki nds of errors are always present and they need to be
taken account of, whereas the kinds of problens you're
mentioning could be dealt with by a change in protoco
quite directly. So ny point of view would be no, don't
use error rates to handle that problem just change your
protocols in the way you interpret m xtures.
Then we come back to what you referenced and NRC
expressed concern about. How does one figure out an
error rate when many of these things that occur we
woul dn't catch or wouldn't know what actually happened?

Sure. So in cases it's very tough. | nean it's very
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answer or no, this one is wong, although |I should say
there actually now are a nunber of docunented cases
wher e peopl e have uncovered fal se matches. However, the
easiest way to do this is in a test where someone
actually creates an evidence and known sanpl es where you
know what contributors donated the bl ood or other

bi ol ogical fluid. So someone knows the answer, the |ab

doesn't. You give the lab the test. The person that
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knows the answer | ooks at how they did and says yah, you
got it right or you got it wong, just like |I do every
quarter at UC-I. W test people. And based on those
ki nds of tests you can in fact figure out how often
these ki nds of errors happen, and again, on tests |abs
make these kinds of errors also. So that's the best way
to document it because if you do enough of these you can
quantify how often it happens and basically the results
are anbi guous about what the correct answer is.

VWhat's a confidence interval ?

It's a statistical nethod for expressing uncertainty in
a nunber that you estimate. So for instance, this
random match probability is an estimate of how comopn a
particular profile is in a population and there's --
even if we ignore the potential problens caused by

having a | ousy database or having relatives in a
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from

even we ignore the problens of departures

i nkage equilibrium if we assune all those things

are fine, that nunber you get fromthe product rule

stil

will not be the exactly right

nunber because it's

based on estimtes of allele frequencies froma database

of just a few hundred people

So the net hods we have

for expressing the uncertainty in that nunber based on

the finite size of our

dat abase can generate what are

call ed confidence intervals and that will be a nunber

above and bel ow your

express the uncertainty in that

sanpl

M nnesota, we only took severa
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estimated frequency which will

nunber because we didn't

e all the Caucasians and Bl acks and Indians in

uncertainty as a result of that.

is a way of

are.

I's the confidence interva

t hat

a separate --

hundred, so there's

A confidence interva

letting us know how uncertai n those nunbers

tied into error rates or is

No, that's a conpletely separate issue and really the

met hods for

very wel | -defined but

computing confidence intervals focus on a

narrow i ssue which is just sanple

size; how big is your database. Any database that
hasn't sanpled everyone in the population will have sone
uncertainty and the confidence intervals will let us

know what that is.

Okay.

As a popul ati on geneti ci st

want to go back to
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error rates. Are you familiar with the position
general scientific community's opinion as to the need
for providing an error rate?

Yes.

And could you tell us what that is?

Sure. | would say with a few exceptions, meaning
actually NRC-2, the overwhel ming body of the scientific

community is in favor of reporting error rates in a
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forensic setting. In fact in the literature al nost
every published paper which includes sone anal ysis of
this problem has concluded that error rates are an
i mportant issue and these go back to letters in the
Journal of Forensic Science in 1990 up throughout the
90's and there's al so been probably half a dozen papers
since NRC-2 criticizing NRC-2's position on this issue.

So there really is a very, | think, strong
consensus anong the scientific community, meaning
popul ati on geneticists, statisticians who | ooked at
these problens, that lab error rates are a terribly
i nportant part of evaluating any type of DNA evidence.
In your experience and with your know edge of people you
know in the scientific community are there other areas
of science where error rates are presented to people?
Sur e.

Coul d you give us an exanpl e?
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Well, for instance in genetic testing counseling if
soneone -- if a wonen's pregnant and wants to have the
fetus tested for genetic diseases |like Down's Syndrone
with the possibility that she and her husband nay be
considering term nation of the pregnancy based on those
results, people that do genetic testing will typically,
along with their result of the status of the fetus, tel

you well, this percent of the tinme we say the fetus is
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okay when in fact it isn't and this percent of the tine
we say the fetus |looks |ike it has Down's Syndrone when
in fact it doesn't. These are errors. And of course in
this kind of testing, since not all pregnancies are
term nated, they actually have a way of seeing how the
test works out in those cases where pregnancies go to
term So they have data on how often they nake errors
and they present these to people so that they can meke
i nformed decisions realizing that science isn't always
correct, scientists screw up sonetinmes, and to the
extent that it inpinges on their final decision they're
made aware of that information.

And woul d you be in favor of presenting an error rate to
the jury alongside of the statistical calculation for a
frequency?

MR, FRISTIK: Objection to the question.
Rel evance. This hearing is isn't about what should be

presented to the jury.
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M5. FUNK: | can rephrase it.
THE COURT: Very wel |
FUNK:
You're aware that currently in cases this type of
scientific evidence cones with, attached to it, a
nunmber? A frequency nunber?

Correct.
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Does that give a person viewi ng this evidence or hearing
about this evidence, does it give the full story as to

the significance of the match?

No.
MR. FRISTIK: Objection. Sane objection
THE COURT: Overruled. [|'Il let himanswer the
question. | think | heard the answer no.
THE WTNESS: | said no, yes.
FUNK:

Can you tell us why?

Sure. As | said, | nean the really fundanmental question
in our basic instance of where we're conparing two
sanples to see if they may have originated fromthe sane
source is, what's the chance of getting a genetic match
bet ween an evi dence sanple and a known sanple when in
fact the evidence sanple didn't originate with that
known person?

Well there are really two different ways that
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this can happen conpletely independent of each other

The first way is that the defendant did not |eave the
evi dence sanple, some other person did who
coincidentally has a matching genetic pattern to the
defendant. And the product rule or ceiling principle or
ot her nmethods are different ways from popul ati on genetic

theory we can go with trying to estimte how |likely that
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event is.

But secondarily, the evidence may not have
originated fromthe defendant and in fact the two may
not match but the lab has incorrectly concluded they do
because of a lab error. So you can get a match when a
def endant did not |eave the evidence for either of these
causes.

So | think it only nmakes sense to anyone, |
mean you don't have to be a scientist to say geeze, it
makes sense that we ought to know how often each of
these things happen. And the analogy | sonetines give,
it's sort of like if you were a fighter pilot buying a

defensive mssile system and, you know, a sal esnan for

the mssiles came up to you and said well | have a
mssile and it will, when it's fired, it only msses its
target one in amllion tinmes. |If that's the only

i nformati on you have about that missile systemyou think
it's great, you go sure, let's get a mllion of them

But then if the conpeting sal esman conmes up and
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says well, you know, that statistic was right but what
he forgot to tell you is the mssile only fires 50
percent of the time, then you realize that for the whole
systemto work and be effective both parts have to be
reliable.

So in a case of a DNA match even if we assune
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that genetic patterns are unique, there are no other
people on earth that will ever share genetic patterns
except for identical twins, if a |laboratory wll
incorrectly match different patterns, say one out of a
hundred tines, then that would be the frequency with
whi ch you' d expect innocent people to be incorrectly
mat ched to evidence and that ought to be, and it's a
statistical fact, that ought to be the weight that
dom nates your final consideration of the evidence.

And so it's -- that's why it's so inportant.
That's why | think statisticians and popul ati on
geneticists recognize this and see that ignoring it or
saying it's zero, which in these settings when you have
a nunmber like one in a quadrillion for the match
probability, when you say the error rates are zero or
small you're inplying that they're actually snmaller than
one in a quadrillion so you can effectively ignore them
That's such a tiny nunber and there's absolutely no

enpirical evidence to support anything close to that.
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This is a big issue and | think that's why there's such
a -- such a body of support for it in the scientific
community.

If you take a database |i ke the one we have in M nnesota
which isn't in linkage equilibrium is there another

mat hemati cal cal cul ati on provi ded by NRC-2 that we coul d
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use to determ ne frequencies?
I[t's not -- | won't say it's provided by NRC-2. They do
di scuss anot her nmethod. They of course reject it
because they think the product rule is okay, but they do
actually nention a nmethod called a counting nmethod which
can be used even for populations that aren't in |inkage
equi librium or Hardy-Winberg. So those aren't the only
ganes in town, there are other ways of doing this, but
the counting nmethod has it's own liabilities. It wll
not produce exceedingly rare statistics because the
rarity of any profile is a function of how big the
database is. So if you only have a thousand peopl e your
rarest frequency is going to be about one in a thousand.
Coul d the evidence be presented by frequency, allele by
allele? Rather than multiplying themtogether would it
be scientifically sound to present evidence as the
defendant, either allele by allele or Iocus by |ocus
gi ven a database not in |inkage equilibrium such as the
def endant has an 8, 8, this conbined allele pattern

occurs in 12 percent of the popul ation or whatever?
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Sure. | nean you can certainly do that and of course
for a 12 or 13 gene or locus STR profile you've suddenly
got a lot of nunbers and so it's sort of -- it avoids
mul tiplying but then the question is well what do you

tell people to do with these nunbers? | nean those are
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the raw i nformati on, though, and those estinates can be
made quite accurately.

Wt hout worrying about -- the |inkage isn't a problenf
That's right, if you're not going to nultiply things
together then you're just providing raw i nput data. W
have all these systens and here's how rare they are.
Sure, that avoids nultiplying altogether

MS. FUNK: Thank you. | don't have any further
guesti ons.

THE COURT: Cross-exam nation?

MR. FRI STIK:  Thank you, Your Honor

CROSS- EXAM NATI ON
FRI STI K:
W t hout going through all the details in your CV
M. Mieller -- Dr. Mueller, excuse me, it's fair to say
you're not a forensic scientist, correct?
I would not call nyself one because that's not ny
primary research or teaching duties, no.

Right. Therefore you're not a nenber of the forensic
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scientific comunity, correct?

I have no idea how you even becone a nenber of it, but I
don't consider nyself a -- that's not nmy primary, like |
sai d, research and teaching.

Your work in population genetics is focusing on fruit
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flies, is that right?
No, fruit flies are a tool like a conputer is. | use
conputers and | use fruit flies but the focus of ny
research is on things like the physiology and genetics
of aging or how popul ati on density affects evolution or
I do also do research on forensic databases and their
i ndependence. So those are the ideas that | address. |
address themw th conputers, with fruit flies, with
ot her tools.
And you tal ked about your responsibilities and duties at
your university include teaching, research, and al so
this outside service that you provide or outside
consulting, is that correct?
Well service includes Iots of things. |Includes
committees at the university. It also includes outside
service, too, if you have the expertise to do that.
Consulting in crimnal cases, is that part of it?
It is a type of service, yes.
Do you do that?
Yes.

And you do that -- this isn't the first tine you' ve
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testified on behalf of a crimnal defendant in a case?
That's correct.
You' ve been doing this for the better part of 13 or 14

years?
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Si nce 1989.
Okay. And in those cases in which you testified it is
al ways for crimnal defendants, is that right?
No. January this year | testified for the prosecution.
You did? What case was that?
It was in Los Angeles. The defendant's nane was
Ritchie.
Is that the only case in which you testified on behalf
of the prosecution?
Yes.
And you indicated in your testinony that you do
absolutely no DNA testing, is that correct?
In ny own |lab, that's correct.
Well in anybody el se's | ab?
Well, yah. In fact I"'mcurrently, we're taking sone of
my popul ations into a colleague's | ab where he has a
setup to do this and we're in fact extracting a rel ated
nol ecul e called RNA, turning that into a kind of DNA,
and | ooking at gene expression in these flies, so we're
basically doing work related to DNA anal ysis on ny

popul ations. It's just not in my |ab.
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So that's DNA anal ysis on flies, correct?
Yes, it is.
THE COURT: Excuse nme, M. Fristik, | hate to

interrupt you but as | indicated to you and Ms. Funk
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it's time for M. Roman Nose to have di nner
MR. FRISTIK: | wonder this, Your Honor. |I'l]
just put this out. |If I can tell the Court that I'll be

done in 20 m nutes can we keep going? |If we have to
break now | understand.

THE COURT: If it's a hot neal? It's a hot
meal . We'll break for about 20 minutes and I'll see you
back here about 5:20, 5:25, whenever we're ready.

(Short recess.)
THE COURT: Ckay, M. Fristik?
MR, FRI STIK:  Thank you, Judge.
FRI STI K

Do you have any idea how many cases you have testified
in?
| don't have an exact count but since 1989 it's wel
over a hundred.
And | think that you testified in Mnnesota previously,
is that right?
Yes.
I n Hennepin County?
Yes.

You were tal ki ng about something called the exact test
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t hat phrase?

Yes.
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What's the exact test?
It's a statistical test for independence either within
or between gene loci and it actually relies on conputer
simul ati on or conputer sanpling to achieve or arrive at
the final test statistic.
Is that a test that you devel oped?
No. The version of this test was first devel oped
actually by R A Fisher around 1930 but has been
i mproved for use for testing genetic loci with many
alleles in the early 1990's by Elizabeth Thonpson and
then later, as | said, in 1995 by Bruce Weir and his
col | eagues.
But the NRC didn't adopt that test, is that right?
Well they didn't adopt any statistical test, per se.
mean they focused on should we or should we not use the
product rule and if so, how do we nodify it. They
didn't have an extensive discussion of testing for
i ndependence at all
The NRC is an arm of the National Acadeny of Sciences,
is that right?
Yes.

You woul d agree that the National Acadeny of Sciences is
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probably the npst esteened body of scientists that are
collected in the country? | nean there's Noble

| aureates on that group?
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The people that are nenbers of the National Acadeny,
yes.
The Nati onal Acadeny of Science really does speak for
t he mainstream of the scientific community in this
country, is that a fair statenment?
Well the National Acadeny of Science generally doesn't
speak. They have nenbers, they have a publication, but
they don't offer pronouncenents at weekly press
conferences. They don't speak for people. They are
just an organization.
Do they devel op policy?
No.
Do they have neetings?
They do have neetings, they have many conmittees, but
and as | said, they have branches |ike the Nationa
Research Counci| which puts together committees to
consider inmportant scientific issues, although |I should
mention the menbers of the National Research Counci
that wote that report, actually one is, but are not
menbers of the National Academy of Sciences. They were
chosen because of their know edge, not because they were
menbers. So being a nenber isn't a prerequisite to

bei ng on the National Research Council
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i ndi viduals, those people that they deemto be
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appropriate for these various conmittees, isn't that
right?

Well again, it's not even the National Acadeny. There
was basically two people fromthe National Acadeny of
Sci ences in charge of putting that comrttee together
and again, these were professional enployees of the
Nat i onal Acadeny, they weren't nmenbers of the Nationa
Acadeny, and they can certainly consult with those
peopl e but --

The NRC-2 reconmendations are the currently accepted
met hods in the scientific community, is that correct?

I wouldn't say that. | nmean they are the set of
recommendati ons whi ch sonme people agree with, sone
people don't. | already nmentioned that there's in fact
been a fair anount of criticismof their recomendati ons
on lab errors. So | don't consider their recomrendation
there to be -- to be be generally accepted at all

Their recomrendation as to the use of the product rule
is generally accepted in the scientific conmunity, is
that a fair statement?

There's still sone disagreenent about it. | would
certainly have to say, though, it's clearly the

predom nant method that's being used today but there is
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menti oned today.
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And you' re one individual that has concerns about the
use of the product rule obviously, is that right?
Sur e.
Who el se has concerns about the product rul e besides
this M. Weir?
I"'mnot sure | want to say Dr. Weir has concerns about
it. He developed this statistical test but |I'm not
going to put himin that category. | nean there are
ot her people in the past that have expressed concerns
about these like, you know, Richard Lewenton (ph) at
Harvard, Seynmour Ceiser at the University of M nnesota,
sonme ot her people whose nanmes |'mforgetting right now
There are other people that have expressed these
concerns in the past. | don't keep up to date with al
t hese people and ask them well, |ast week, do you stil
have these concerns but certainly there have been a | ot
of people that have expressed concerns in the past on
this issue.
But currently you don't know of anybody that has
expressed concerns about the use of the product rule
particularly as it's applied to statistical calculations
in DNA typing, is that right?
About the product rule per se?

Yes, as it's applied to statistical calculations in
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forensic DNA typing?
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Well again, I'mnot going to entirely agree with that.
There was actually in fact just a recent series of
letters in the Journal of Forensic Science arguing about
the way the FBI tested Hardy-Winberg equilibrium
calling it inappropriate. So these issues are stil
com ng up, not as often as they did ten years ago, but
these issues are still com ng up even today.
Did the NRC-2 when they were devel oping their
recommendations solicit input fromthe scientific
conmunity as to what should be used for reporting
statistics?
Yes.
And did you offer your input?
Yes.
And they rejected that, right? Cbviously they rejected
it?
Their conclusions are clearly different than my own,
yes.
Al right. You also, if |I understand your testinony,
you also don't favor the theta correction as it's
applied to the product rule per Dr. Carnody and NRC-2
is that right?
Well | think it's okay for correcting Hardy- Wi nberg

problems, it's just not appropriate if you believe there
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And you believe that there are problens with |inkage
equilibriumin the BCA s database. That's what you
testified to, right?
Well in the two that | mentioned; the Caucasi an and
Native Anericans.
So just in the Caucasian and Native Anerican
popul ati ons?
Ri ght .
No ot her popul ation that they have in their database?
Not of the BCA's, no.
All right. So as though those two popul ati ons you have
expressed concerns about the |lack of |inkage equilibrium
and | think you further testified that you've had these
concerns and have been aware of this problemfor two
years, is that right?
Ri ght .
And have you ever witten a letter and docunmented your
concerns to the BCAin this regard?
I haven't sent thema |letter concerning this directly,
no.
Ckay. Have you ever -- | nean, that's, | would take it
a nmgjor, in your view, a mmjor concern as to those two
particul ar populations, is it not?
Well, | nean there's -- the BCA is just one of nmany

| abs. There are concerns across multiple | aboratories
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or about this issue in general. |In fact in 1999 | did
publi sh a paper expressing these concerns for DQal pha
and Pol ymarker and also for a nunber of |abs doing four
short tandemrepeat loci. So that ny general |evel of
concern about this problemin US forensic databases has
in fact been expressed publicly and published in a
peer-revi ened venue.
Whi ch paper is that?
On ny CV it would be nunber 57.
And agai n, does that paper reflect your specific
concerns with -- well it probably wouldn't, that was
written in '99. That wouldn't reflect your specific
concerns about the BCA' s database?
Not about their STR database, although it did include an
anal ysis of their DQal pha and Pol ymarker database.
Have you ever voiced your concerns about BCA s dat abase
in any other forum or any other manner, Dr. Mieller?
You indicated you haven't witten a letter to them
expressing your concerns. Have you every expressed your
concerns about their database in any other formalized
fashion other than testifying in court?
Yah. Not about their STR database. | nmean | haven't --
I don't have a formal publication on that particular
i ssue.

So the only forumin which you expressed these concerns
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is when you cone into court and testify about it, is
that right?

No, that's not right. As | said, the issues that |
actually outlined in the paper in 1999 are issues that
carry over even to the STR database. For instance, the
reasons for seeing the departures | did in STR and sone
of the DQal pha Pol ymarker systenms are things that would
be of concerns for these. So the nonrandom sanpling,
the m xture of ethnic subgroups, those are issues which
in fact one would believe if they're causing the
problenms in those genetic systens they mght very likely
be problens for STR

So now saying it over again, |I'msure it
woul dn't hurt, but really the nmajor issues that |'m
addressing here in terns of popul ation genetic and
dat abase sort of security and soundness are things that
| have made previously in published papers.
One published paper in 1999, right?
Well no, in fact sone of the issues about database
sanpl es and the problens with databases was made in an
earlier paper in 1993 where | analyzed sone of the
problenms with the FBI's database, including duplicate
sanples and in fact m styping of sanples. So | talked
about those issues. Those issues. Those included RFLP

dat abases, even earlier than that '99 paper
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And then let me just, now that we're getting
into this, there is yet another paper which came out,
et me make sure, paper nunber 53 was also a publication
poi nting out problems with the way the FBlI processed the
data that they used to support their contention of
i ndependence. Now in that particular letter there was a
very specific issue that was addressed, but it goes to
your question about have |I ever tal ked about these
thi ngs before and the answer is yes and in the published
literature |'ve done it.
Item53 is in fact not a published article, it's a
letter to the editor, is that right?
Ri ght, but it was reviewed by other scientists prior to
its publication.
And did it make it to publication?
Yes, it did.
You tal ked about |aboratory error rates and you think
it's inmportant that |aboratory error rates be included
in any reporting statistics concerning analysis of
forensic DNA sanples is that right?
Yes.
Have you cone up with an error rate for your own
| aboratory?
For my | aboratory?

Yes.

LAURENCE D. MUELLER
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On certain anal yses we do in fact we do have rough
estimates of how often people screw thing up, like
counting out eggs for instance. W're not a |ab that
does the sanme procedure over and over again |like the
forensic testing |ab, but on some things we do we do
test people and see how well they do.
Forensic | abs test people and see how well they do, too,
don't they?
Most of them do do proficiency tests, that's correct.
Are you aware of anyone el se who's reviewed the BCA
dat abase that concluded that two particul ar popul ations
are not in |inkage equilibriumother than yourself?

MS. FUNK: Your Honor, |I'mgoing to object to
this consistent practice of asking ny witnesses to nane
i ndividuals by nane. | don't know if the prosecution is
pl anni ng on engagi ng in sone counting nethod where we
wei gh the number of scientists on one side against the
nunber of scientists on the other. |[If the Court's going
to allowit I'd ask for sonme notice so | can sit down
with nmy scientists and have themreally think and wite
down t he nanes of each individual they've ever
encountered who may have expressed a simlar opinion and
perhaps ny scientists should be given tine to call each
one of those people so that they can assure thensel ves

that they would be providing accurate testinony on the
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date that they testify.

| don't see a point toit. | think it's not
only counterproductive but | don't know that it's
relevant. |If he wants to know if there's published
papers that agree with him I'mfine with that. Asking
nmy client to -- or ny witnesses to nane individuals by
name | think goes beyond what is appropriate for this
heari ng.

THE COURT: Well, there maybe some overl ap
"Il overrule the objection. He nay know some who
di sagree with other people or agree with himbased on
what he reads, | don't know. Go ahead.

FRI STI K:

Are you aware of anyone el se whose reviewed the BCA's
dat abases as to those two popul ations that you referred
and concluded that they are not in |inkage equilibriunf
No, | don't know anyone else that's reviewed them and
made t hose concl usi ons, no.
You indicated that in your opinion the genera
scientific community favors the reporting of error rates
and ny question is, do you know whether or not the
forensic scientific conmunity favors the reporting of
error rates?
I nmean | don't have a good separation of where those two

comunities start so |I'mjust basing nmy opinion on, as |
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sai d, the published literature and published literature
is fairly one sided in stating that this is an inportant
i ssue. And that would include published literature by
forensic scientists.

And what forensic scientists are you referring to who
favor reporting of error rates?
Well they haven't published papers on this issue.
mean they don't go out and do studies and concl ude based
on those studies, hey, errors rates aren't an issue or
they're uninmportant. No forensic scientist that | know
of has done a study which has presented data that
supports that. So |'m saying they're not out there.
The papers that are out there have been fairly strongly
in favor of using this statistic in the presentation of
this kind of evidence.
You testified in a case in Washington, State of
Washi ngton versus Gore, in 1996, did you not?
Yes.
Do you happen to recall whether or not you ever | ooked
at the judge's findings and her decision in that case
where she nmade coments about your testinony?
MS. FUNK: Objection, Your Honor. Relevance.
MR. FRISTIK: |'masking if he --
M5. FUNK: [|'"mgoing to say | know where he's

going. Any coments any judge nmade in a case six years

LAURENCE D. MUELLER
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ago not in this state wi thout providing also a hundred
other details, it's not relevant. |It's certainly not
relevant, as M. Fristik is so fond of pointing out, to
the issues of prong one in this case.
MR. FRISTIK: It's relevant to his credibility.
MS. FUNK: \What a judge thought six years ago
in a case where we don't have any additiona
i nformati on?
THE COURT: Let's get it in the record. 1"l
decide if it's relevant or not.
MS. FUNK: Excuse nme. It can cone in the
record if Dr. Miueller is aware of it, is that right?
THE COURT: He can answer the question. That's
the first threshold here.
FRI STI K:
Do you recall the coments the judge nade in that record
about your testinobny in that case? | guess the first
question is did you read the coments?
The answer is no, |I've never read that judge' s decision
or opi ni on.
You haven't? Did you ever read the comments in the
deci sion nade by the presiding judge in California
versus Howard, in a case from 1990, about your
testinony? Do you recall reading that portion of that

judge's opi nion about your testinony?
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The Howard decision, yes, | have actually read that
page. That was was from 1990, | believe or '91
That's right. And do you recall the judge saying about
your testinony in that case that your financial interest
and the shifty nature of your criticismgave the judge
consi derabl e pause that has caused that judge to
conclude that you seemto fit in with a description of
the creation of a welfare system for academ cs. G ven
Dr. Mieller's financial stake it appears --

MS. FUNK: [I'mgoing to object to putting this
into the record, Your Honor

THE COURT: I'Il let himput it in the record
for whatever it nmay be worth, which nmay or nay not be
much. But I'll let it go in the record.

FRI STI K:

You renenber the judge saying that about your testinony?
Well | wasn't there when he said it. |'ve seen a

written transcript of it.

MR, FRISTIK: | don't have anything else,
Judge.
THE COURT: OCkay. Any redirect?
MS. FUNK: Just a little bit.
REDI RECT EXAM NATI ON
FUNK:

LAURENCE D. MUELLER
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the product rule in its purest and nost independent
form and specifically I'mtal king about taking

i ndependent events, looking at their frequencies,

mul tiplying themtogether, and coming up with a fina
nunber, as a popul ation geneticist are you opposed to
that theory or that concept?

No. | nean the concept is perfectly straightforward and
in certain situations, certainly reasonable thing to do.
And you accept that it can be an acceptable and valid
mat hemat i cal equation?

Sure.

So when the prosecutor was asking you and you were
expressi ng sone concerns, that was specifically related
to its application in forensic testing particularly
using a database that's not in |inkage equilibrium is
that fair to say?

Ri ght. Absolutely.

I'd like to show you Exhibit 6. Do you recognize this?
Yes.

Did I showit to you this norning?

Yes.

And does that outline sonme possible ways to do
calculations in forensics?

Yes, it does.

LAURENCE D. MUELLER
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This particular article I have not seen, no.

Okay. It's previously been admtted. [|'d ask you, it's
a fairly short article, | would ask you to turn to page
two of the article and, as you can see, the title of it,
of course, is Interpretation of Conplex Forensic DNA

M xtures and the first cal culation, sort of type |listed
in bold, is inferring genotypes of contributors. Could
you take a mnute to just read that first and second
par agr aph.

Okay.

Does that portion of the article talk about using the
product rule to obtain a random match frequency?

Okay, well the part that | just read was the two

par agraphs entitled inferring genotypes of contributors
and no, that part did not tal k about the product rule.
Well, | know it doesn't use the word product rule but
where it talks, that first sentence, a second conmon
strategy for mxture interpretation involves deducing

t he genotypes of the contributors foll owed by
calculating a point estinmate of conbined match
probability for major or mnor profile.

Right. And you would presunme there that they were

t hi nki ng of using the product rule. | nmean they don't

LAURENCE D. MUELLER
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Doing that to do a random match cal cul ati on?
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And | ooki ng at that second paragraph that | asked you to
read, it outlines sonme problens that can occur when
doing that froma m xed sanple, doesn't it?

Sur e.

And it specifically lists potential allele sharing
anongst close relatives. 1Isn't that one of the concerns
that you expressed particularly for this database?

It's certainly one way to explain the results that |
observed, yes.

And | know that you didn't observe Dr. Krane's

testi nmony, but you were aware that he had done sonme work
with the M nnesota database as far as conbining alleles
and in this article it also indicates the possibility of
addi tional contributors with matched alleles could be a
concern, isn't that right?

Yes.

So this is a paper that you were unaware of that
expresses concerns in using the random match probability
under certain circunstances not unlike the concerns that
you expressed, is that fair to say?

It's certainly a different angle but yes, they're

tal ki ng about a situation where applying that product
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rule to a single profile mght be questionable.

Okay, thank you.
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MS. FUNK: That's all | have, Your Honor
THE COURT: Ckay, any re-cross?

MR, FRISTIK: A couple questions.

RECROSS- EXAM NATI ON

BY MR. FRI STI K

Q

Dr. Mueller, do you have any opinion you can offer to

t he Court about whether or not the PCR-STR nethod of DNA
typing in the forensic community is generally accepted
in that forensic scientific community?

Wel | that, when you tal k about the method I think you're
now tal ki ng about the nol ecul ar bi ol ogy and genetics
which is not really an area that | offer opinions about.
| nmean --

The answer to ny question is no?

Yah.

Do you have an opinion you can offer to the Court as to
whet her or not the 310 instrunent and the COiler and
Profiler Plus kits are generally accepted for use in the
forensic scientific community as giving reliable and
valid results?

And t he answer would be no, | wouldn't offer an opinion

on that.
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MR, FRISTIK: No further questions.
THE COURT: Okay. Anything else, M. Funk?

M5. FUNK:  Your Honor, | have nothing else for
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this witness. | have no other w tnesses for today.
Thank you.

THE COURT: Thank you. Thank you.

MS. FUNK: | would Iike to confirm | spoke with
M. Fristik over a week ago. | will be having a w tness
go to the BCA to inspect sonme additional database
information that | did just want to confirmthat the BCA
has been made aware of that and that they are expecting
hi n?

MR. FRISTIK: They're aware of that.

THE COURT: Ckay.

MS. FUNK: Thank you.

THE COURT: Could sonebody help Kerri? | want
to make sure we have 27 exhibits here before we |eave
this afternoon.

MR, FRISTIK: Starting at 9:00 Monday?

THE COURT: Yes, 9:00 Monday norning.

(5:57 p.m)



