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TRANSCRIPT OF PROCEEDINGS 

OPPOSED MOTION IN LIMINE TO EXCLUDE TESTIMONY OF TIFFANY 

SMITH CONCERNING DNA ANALYSIS AND/OR IN THE ALTERNATIVE 

FOR A DAUBERT HEARING CONCERNING THE SAME 

(Court in session at 9:35 a.m.) 

COURTROOM DEPUTY CAROL BEVEL:  All rise.  Hear

ye, hear ye, hear ye.  The United States District Court

for the District of New Mexico is now in session, the

Honorable M. Christina Armijo, Chief United States

District Judge, presiding.

God save these United States and this Honorable

Court.

THE COURT:  You may be seated.  Good morning,

counsel.

MR. NAYBACK:  Good morning, Your Honor.  

MR. LINNENBURGER:  Good morning.

MR. DONATELLI:  Good morning.

MR. SPINDLE:  Good morning, Your Honor.

THE COURT:  We convene this morning in the case

of United States v. Melvin Russell, this being on the

Court's criminal docket, 14-CR-2563.

Might I have appearances, please, from counsel.

MR. NAYBACK:  Good morning, Your Honor.  On

behalf of the United States, Kyle Nayback and my

colleague, Joe Spindle, at counsel table.  Also joining
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us is Jerrilyn Conway, a forensic examiner from the FBI.

Good morning.

THE COURT:  Good morning.

MR. DONATELLI:  Good morning, Your Honor.  Mark

Donatelli and Paul Linnenburger on behalf of Melvin

Russell, who is present here in court today.  Marc Lowry

will be joining us later this morning.

THE COURT:  Good morning, counsel.

MR. LINNENBURGER:  Good morning, Your Honor.

THE COURT:  All right.  The matter before the

Court is the pending motion here, Document 108.  How do

the parties intend to proceed here?  How many witnesses

do you have?

MR. NAYBACK:  Thank you, Your Honor.  On behalf

of the United States -- of course, we have the burden of

proof -- we have, in order, Ms. Tiffany Smith from the

FBI crime lab in Quantico, Virginia, who is in the

gallery.  She will be our first witness.

And our second witness will be Ms. Jerrilyn

Conway from the FBI crime lab.  She is located here in

Albuquerque, and she will be our second witness.

That will conclude the United States'

presentation unless we need to call either Ms. Smith or

Ms. Conway in rebuttal after the defense's presentation.

THE COURT:  All right.
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MR. NAYBACK:  And just as a matter of

housekeeping, Your Honor, I trust you have the exhibit

binder that we tendered to the Court?

THE COURT:  I do.

MR. NAYBACK:  Okay.  Thank you so much.

THE COURT:  Yes.  I have several binders here.

MR. NAYBACK:  Okay.  Thank you.

THE COURT:  You bet.  All right.  Do the

parties wish three minutes for any opening statements

here?

MR. LINNENBURGER:  Not from the defense, Your

Honor.

THE COURT:  Okay.

MR. NAYBACK:  No, thank you, Your Honor.

THE COURT:  Let's commence, then.  You may call

your first witness.

MR. SPINDLE:  Thank you, Your Honor.  The

United States calls Tiffany Smith to the stand.

COURTROOM DEPUTY CAROL BEVEL:  Please raise

your right hand.  You do solemnly swear that your

testimony in this matter shall be the truth, the whole

truth, and nothing but the truth, so help you God?

THE WITNESS:  I do.

COURTROOM DEPUTY CAROL BEVEL:  Please be

seated.  Please state your name, and spell your last name
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for the record.

THE WITNESS:  My name is Tiffany Smith.  Last

name is spelled S-M-I-T-H.

MR. SPINDLE:  May I proceed, Your Honor?

THE COURT:  You may.

MR. SPINDLE:  Thank you.

TIFFANY SMITH, 

after having been first duly sworn under oath,  

was questioned and testified as follows:   

DIRECT EXAMINATION 

BY MR. SPINDLE:    

Q. Ms. Smith, what do you do for a living?

A. I'm a forensic examiner in the DNA casework unit of

the FBI laboratory.

Q. What are your responsibilities as a forensic

examiner?

A. As a forensic examiner, my responsibilities are to

manage a case.  So when a case comes into the DNA

casework unit that requires DNA testing or body fluid

identification, it will get assigned to an examiner such

as myself.

I will review the evidence that was submitted,

and also the incoming paperwork.  I will determine which

items should be tested.  I will direct a team of

biologists to perform that testing.  I will review the
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data.  I will make comparisons.  I will write a report.

And then I will testify, if needed.

Q. As a case manager, are you familiar with all of the

methods and procedures employed by the FBI relating to

serology and DNA analysis? 

A. Yes, I am.

Q. How long have you been employed by the FBI?

A. Since August of 2010.

Q. What is your experience in the field of DNA analysis

prior to working for the FBI?

A. Prior to working for the FBI laboratory, I was a

graduate student at West Virginia University, where I

worked three years in a research laboratory doing

research on forensic type samples, in addition to

teaching courses on forensic DNA, as well as DNA, basic

DNA in general.

I also did an internship at the Connecticut

State forensic laboratory for three months, where I

observed the DNA casework unit along with all the other

units, as well.

Q. You mentioned West Virginia University.  What is

your educational background?

A. I have a bachelor of science degree from West

Virginia University in forensic and investigative

sciences, and I have a master of science degree also from
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West Virginia University in biology.

Q. Have you received any specialized training in the

area of forensic DNA analysis since joining the FBI?

A. Yes.  Once hired by the FBI laboratory, I went

through a year and a half training program, prior to

becoming qualified as a forensic examiner.  During that

training program, I worked alongside qualified forensic

examiners, where I wrote reports, performed comparisons,

reviewed data, all under direct supervision of those

qualified examiners.  I also performed the laboratory

testing on mock items of evidence in the laboratory.

I passed a series of oral board exercises, moot

court examinations, and passed a competency test at the

end of that training.

Q. Approximately how many cases have you performed

comparisons on?

A. A few thousand; well over that.

Q. Have you ever testified in court before?

A. Yes, I have.

Q. Approximately how many times?

A. Approximately 30 times.

Q. Was that as an expert or a lay witness?

A. Expert witness.

Q. In what fields were you qualified as an expert?

A. In both serology and DNA analysis.
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Q. Where were you qualified as an expert?

A. A variety of states in federal courthouses, one of

which was a federal case in Albuquerque.  I've also

testified in Texas, North Dakota, Idaho, Maryland,

Florida, D.C., Guam, U.S. Virgin Islands, are some of

them.

Q. You mentioned the New Mexico case.  Was that here in

Federal Court?

A. Yes.

Q. Was that the case of United States v. Rodella?

A. Yes, it was.

Q. Were you recognized as an expert in the field of DNA

analysis?

A. Yes, I was.

MR. SPINDLE:  Your Honor, at this time the

United States would proffer this witness as an expert in

DNA analysis and forensic serology, with the ability to

testify as to her opinions from the results of the 2014

and 2016 analyses.

THE COURT:  Do you wish to voir dire the

witness?

MR. LINNENBURGER:  Your Honor, I was under the

impression that that was what the entire point of this

hearing was, and so I think that it may be a little

premature to tender her as a witness, or as an expert in
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these fields, when the issues that the Court is to

consider is, number one, does she qualify as an expert;

and number two, were things done appropriately and

reliably so as to qualify as appropriate expert

testimony.

THE COURT:  That goes to her testimony, doesn't

it?  Her testimony?

MR. LINNENBURGER:  I have no problem with her

testifying as to her findings and all that, for purposes

of this hearing.  But rather than go back and forth, I

think it makes more sense for them to just put on all her

testimony, and us cross, and go from there.

THE COURT:  I don't understand your objection,

counsel.  Why don't you explain it.

MR. LINNENBURGER:  Well, Your Honor, we're here

for a Daubert hearing, and so the questions that the

Court needs to consider are kind of twofold.  One, is she

qualified in these areas?

THE COURT:  She is being proffered as an expert

in DNA analysis and forensic serology, with the ability

to testify as to her results of the 2014 and 2016

analyses.

That's what counsel has said.

MR. LINNENBURGER:  I understand, Your Honor,

and I suppose I have no issues with her background
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qualifications.  Our concern is the second part of it,

which is, is her conclusions and results -- would it

satisfy Daubert, which is why we're here.

THE COURT:  That's why we're here, but she can

testify.

MR. LINNENBURGER:  Correct.

THE COURT:  She has the credentials, she has

the education, she has the training.

MR. LINNENBURGER:  Correct, Your Honor, and I

have no issue with her testifying about that.

THE COURT:  She will be so recognized.  Let us

proceed.

MR. SPINDLE:  Thank you, Your Honor.

Q. (By Mr. Spindle)  Ms. Smith, what is forensic

serology?

A. Forensic serology is the identification of body

fluids as it pertains to criminal matters.

Q. How does the FBI laboratory perform serological

testing?

A. The FBI laboratory can perform serological testing

on items of evidence, looking for both blood and semen.

The way the FBI laboratory does that is a threefold

process.

The first is a visual examination, where a

biologist will look at the item of evidence.  If they're
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looking for blood, they will look at red-brown staining.

If they're looking at an item for potential semen,

they'll use special lighting.

Next, we perform a presumptive test, and that

presumptive test means that an item may contain blood or

semen, but it can't conclusively state that blood and

semen are present because it can react with other items.

Last is a confirmatory test, and a confirmatory

test conclusively states that either blood or semen is

present on an item.

Q. How can the results of serological testing impact

your decisions on what analyses to perform in the 

future?

A. When serological testing is done on an item, it is

typically designed so that we can find areas that

potentially contain DNA.  So if an item tests positive

for either blood or semen, we would typically send that

item on for DNA testing.

Q. If it doesn't test positive for any biological

fluids?

A. We may or may not send it on.  It depends on the

case scenario.

Q. What is DNA?

A. DNA stand for deoxyribonucleic acid, and it is our

hereditary material.  We receive half of our DNA from our
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mother and half of our DNA from our father.  And it

controls not only what we look like, but also controls

all the different chemical processes going on within the

body.

Q. Where is DNA found?

A. It is found within our cells, and the cells are the

building blocks of our body.  Therefore, it is found in

our skin cells, blood cells.  Males have it in sperm

cells.  And those cells all contain the same DNA

throughout your body.

Q. Does DNA vary from person to person?

A. It does, with the exception of identical twins.  The

typical DNA testing we perform is unique to a person.

This is what we consider autosomal DNA.  You get half

from mom, half from dad.  There's also a type of testing

called haplotype or Y-STR testing, and that is not unique

to a person.  That is passed down from father to child --

or son.  Excuse me.

Q. What information can DNA analysis provide?

A. DNA analysis allows us to determine whether a person

may or may not have come into contact with an item at

some point in time.

Q. What kind of differences do you examine in DNA?

A. My unit specifically or my qualifications are

looking at length differences, and these are short
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regions of the DNA that differ by length between

individuals.  We call them STRs, or short tandem repeats.

They are similar to the way a train would work, where all

trains have an engine and a caboose, but some trains are

longer because they have more box cars.

This is similar to these STR locations.

One person might get 11 repeats from their mom,

15 from their dad, making their DNA type an 11/15, where

another person might be a 7/10; and therefore, they would

be different.  We focus on these STR regions for our

testing.

Q. You just testified a moment ago about autosomal DNA

testing, as well as haplotype or Y-STR testing.  Are

those referred to as different typings?

A. They are.  So the typical DNA test that we would

choose to perform on a case is usually nuclear DNA in

reference to autosomal DNA.  Autosomal DNA is the DNA

that comes from both mom and dad.  You receive half from

mom, half from dad.

The other type of testing that we can perform

is Y-STR testing.  It's looking at the same things, those

STR locations, but it's looking at them specifically on

the Y-chromosome.  Only males have Y-chromosomes.  So

therefore, the testing can only be done when you

potentially have male in the sample.  It will only copy
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the male DNA.  It will ignore all of the female DNA.

Q. How do you decide which typing to use?

A. It depends on the case.  If an item has an excess

amount of female DNA, it may hide or mask the male DNA,

so we would typically, at that point, go for Y-STR

testing.

Q. Is Y-STR testing -- I'm sorry -- analysis unique as

to the individual, as autosomal is?

A. No.  Y-STR testing is not unique to an individual

because the Y-chromosome gets passed down from father to

son as an entire unit.  Therefore, the DNA types you have

on your Y-chromosomes will be the same throughout all the

male paternal relatives, with the exception of a

potential mutation that may have occurred.

Q. Is mutation a frequent occurrence?

A. It is not that frequent.  It's approximately one in

1,000.

Q. What are the possible results of a DNA test?  

A. There are three possible results.  The first is a

match, and that is when the DNA from an item of evidence

is the same as DNA from a known individual.  Therefore,

we say that that person matches and may have left their

DNA on that item.

The next is an exclusion, and that is when the

DNA from an item of evidence differs from the DNA from a
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known individual.  And therefore, we say that that DNA

could not have originated from that person.

The last is an inconclusive result, and this is

when the DNA quality or quantity is low.  We may not be

able to match anyone to that item.  We would say that

they are inconclusive.  We just can't provide any opinion

on that at that time.

Q. How do you determine the significance of a DNA

match?

A. When you have a DNA match, we can't just say the DNA

matches and not provide some type of meaningful statistic

towards that match.  So whenever we have a DNA match, we

must calculate a statistic to show how common or rare

that profile is in the general population.

Q. Is that for both autosomal as well as Y-STR?

A. Yes.  The type of statistic is different, but in

each type of testing we must provide a weight to the

match.

Q. How high of likelihood ratio would something have to

be for it to be declared a match?

A. A match doesn't need to have a specific number

associated with it for the likelihood ratio.  The larger

that likelihood ratio gets, the more support there is

that that DNA potentially originated from a specific

person.
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So I wouldn't say there is a specific number.

It just has to be greater than 1.

Q. Is there a threshold level where the FBI would

declare something a match?

A. Not for a match.  We actually have a source

statement that the FBI laboratory uses.  So if we have a

match and the likelihood ratio is equal to or greater

than 700 billion for the African American, Caucasian,

Southeast and Southwest Hispanic individuals, we will say

that a person is the source of the DNA.  And for Native

American cases, that statistic is 430 million for the

Apache, the Navajo, and the Minnesota Native Americans.

Q. What database do you utilize to determine whether or

not there is a Y-STR match?

A. When we have a match, we run the haplotype we

generated from the Y-STR testing through the US Y-STR

database.

Q. I'm sorry.  I probably misstated that.  Is that to

determine the likelihood ratio of the Y-STR?

A. Correct.  I've already determined that there is a

match because I compared the evidence to the known

individuals, and if there is a match, we then run that

profile through the US Y-STR database to generate a

likelihood ratio.

Q. What is likelihood ratio?  
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A. A likelihood ratio is a statistic that we calculate.

It compares two probabilities.  It's a ratio of two

probabilities.  One is the probability of the evidence

given, that it originated from a specific person of

interest, versus the probability of the evidence given

that originated from a random unrelated unknown

individual.

Q. So if the likelihood ratio was 1 to 100, what would

that mean?

A. If the likelihood ratio was 100, we would say the

DNA typing results are 100 times more likely if they

originated from a specific POI, or person of interest,

than if they originated from a random unrelated unknown

individual.

Q. And I'm sorry.  What was the name of the database

you use, again, for Y-STR?  

A. For Y-STR, we use the US Y-STR database.

Q. Where is that maintained?

A. That is maintained by the University of Central

Florida.

Q. Is use of that database in determining likelihood

ratios validated?

A. Yes, it is.

Q. Is the method of using that database peer reviewed?

A. Yes, it is.
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Q. And is the US Y-STR database generally considered

reliable in the field of DNA analysis?

A. Yes.  It's recommended for use by both SWGDAM, which

is the Scientific Working Group of DNA Analysis Methods,

and also is published.

Q. Regarding autosomal DNA typing, is the analysis that

the FBI conducts at the laboratory also peer reviewed?

A. Yes, it is, extensively.

Q. What about validated by the FBI?  

A. Yes.  It has been both developmentally validated and

also internally validated prior to its use in forensic

casework.

Q. And is it generally considered reliable in the

field?  

A. Yes, it is.

Q. Approximately how long has Y-STR typing been in use?  

A. We started using it in 2007.  However, we did not

use it on casework at that time.  In 2011 we started

using it on casework.

Q. Have Y-STR results been admitted in court before, to

your knowledge?

A. Yes, they have.

Q. Are there different methods to interpret DNA

analyses?

A. Yes, there are.
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Q. Can you tell the Court about some of those methods?

A. For autosomal DNA, if you have a match, there are

multiple ways to calculate that significance.  You can

calculate a random match probability.  You can calculate

something called a combined probability of inclusion.  Or

you can calculate a likelihood ratio.  There are multiple

ways to calculate the significance.

Q. What is probablistic genotyping?

A. Probablistic genotyping is a method of calculating a

likelihood ratio.  What it is using is, it's using the

most updated mathematical models, as well as biological

modeling, to estimate how we expect a DNA profile to

behave, and then compares that estimation to the actual

data to provide a weight of the match.

Q. How long has the FBI been using probablistic

genotyping?

A. We went online with it at the end of 2015, so

December of 2015.  

Q. And was the method of using probablistic genotyping

validated internally by the FBI?

A. Yes, it was.

Q. And is there -- are there peer-reviewed studies

indicating its reliability?

A. Yes.  So the developmental validation that was done

was published and peer-reviewed journals, as well as all
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the different components of the probablistic genotyping

and how that software package, which is called STRmix,

works.  Each of those different models were also peer

reviewed.

In addition, the FBI laboratory performed an

internal validation on the use of STRmix for

probabilistic genotyping, and that was also published in

a peer-reviewed journal.

Q. Is the use of probablistic genotyping such as STRmix

generally considered reliable in the field of DNA

analysis?

A. Yes, it is.

Q. So you mentioned that probablistic genotyping

software and usage by the FBI went up and running in

2015?

A. That is correct, yes.

Q. Prior to that, what method of interpretation did you

use?

A. For mixtures, we used a stochastic-based model, and

this is using thresholds, that the DNA has to be above

that threshold in order to include that in your

statistic.  And specifically, that's called a combined

probability of inclusion.

Q. So in lay terms, what would you say is the

difference between the old method and the new method of
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probablistic genotyping?

A. The old method wasn't taking into account the entire

profile.  It was -- if the data was below your threshold,

it got essentially thrown out.  It was not included in

the statistic.  So therefore, the new model in

probablistic genotyping allows us to use data that

previously was not interpretable.

Q. Let's talk about this matter.  In 2014, did the FBI

laboratory receive evidence relating to the case of

United States v. Melvin Russell?

A. Yes, we did.

Q. When did the FBI lab receive that evidence?

A. In June of 2014.

Q. What items were received by the lab?

A. We received a sword.  We received a shirt having

been obtained from Mr. Russell's house.  And we received

a sexual assault kit from Ms. Enoah, as well as buccal

samples from both Mr. Russell and Ms. Enoah, and those

buccal samples are known samples taken directly from

those individuals.

Q. Were different analyses performed on all of those

items in 2014?

A. Yes, they were.

Q. What examinations were performed by each item?

A. Some items were subjected to blood examinations.
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Some were subjected to semen examinations.  And some were

subjected to DNA, both autosomal or Y-STR testing.

Q. I'm sorry.  I meant on each item.  But let's go item

by item.  Let's start with the first one.  What

examinations were performed on the sword?

A. May I have access to my notes?

MR. SPINDLE:  Your Honor, permission to

approach the witness with the case file?

THE COURT:  Yes, of course.

MR. SPINDLE:  Your Honor, for the record, we've

provided the notes to Ms. Smith.  Those notes contain the

Exhibits 14 and 16 as identified by the United States --

I'm sorry -- Exhibits 16 and 17 as identified by the

United States.  And we would move at this time to admit

the entire exhibit binder.

THE COURT:  Any objection to the tender here?

MR. LINNENBURGER:  None, Your Honor.

THE COURT:  All right.  Admitted.  

MR. SPINDLE:  Thank you, Your Honor.

(Government's Exhibits 16 and 17 admitted into

evidence.)

Q. (By Mr. Spindle)  Ms. Smith, did you have an

opportunity to review your notes?  

A. Yes, I have.

Q. What examinations were performed on the sword in
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2014?

A. Originally, I performed blood testing on that sword.

The sword tested positive for the possible presence of

blood.  However, blood cannot be confirmed.  And so what

this means is, it tested positive using that presumptive

test.  However, due to the size of the staining, the

confirmatory test could not be done.

After the blood exams were completed, I then

sent the item on for DNA testing, where I swabbed a

portion of the stain that tested presumptively positive

for blood.  

And then I also swabbed the handle for DNA.

Q. Was any DNA analyzed on the sword, from the sword?

A. No DNA was obtained from the stain from the blade of

the sword that I swabbed.  For the swabbing of the

handle, I got both mixture of male and female DNA.  The

DNA indicated two or more individuals.  

And the data fell in that inconclusive range,

so it was not suitable for matching purposes.  I could

only use it for exclusionary purposes.  And so therefore,

both Ms. Enoah and Mr. Russell were inconclusive, and no

comparison information could be provided.

Q. Does that mean that you couldn't exclude that Mr.

Russell or Ms. Enoah's DNA was on that sword?

A. Yes.  At that time, I could not exclude them
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visually.  However, due to the fact that it was an

inconclusive profile, I could not match them to that

item, either.

Q. What analyses were conducted on the vaginal swabs,

cervical swabs, oral swabs, and gluteal fold swabs in

2014?

A. These items were tested for semen, and no semen was

detected on any of these swabs.

Q. Was any DNA analysis conducted?

A. No, it was not.

Q. Why is that?

A. In 2014, we typically would test an item from a

sexual assault kit first for the presence of semen.  If

it was positive for semen, those would then be sent on

for additional DNA testing.  If they were negative for

semen, we would stop at that point and not continue with

DNA testing.

Q. What tests were performed on the bilateral nipple

and areola swabs?

A. The bilateral nipple and areola swabs were subjected

to DNA testing, both using autosomal DNA as well as Y-STR

DNA.

Q. And what was the result of the serological testing?

A. There was no serological testing.  

Q. I'm sorry.  What was the result of the DNA testing?
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A. The DNA for the autosomal results showed a mixture

of both male and female DNA.  It was consistent with

originating from two individuals, one of which was

Ms. Enoah, which is expected, as a swab is alleged to

have been taken directly from her.  The DNA results

unlike Ms. Enoah were inconclusive.

Therefore, I was not able to match any

individuals to that sample at that time.  And therefore,

no comparison information from Mr. Russell could be

provided in regards to the autosomal DNA typing results.

For the Y-STR typing results, I did get a

profile that I was able to compare to Mr. Russell.  The

profiles from the bilateral nipple and areola swabs

matched or were the same as Mr. Russell.  So therefore, I

ran that profile through the US Y-STR database.

Searching that database, that profile was observed 12

times out of 23,169 individuals that it searched against.

Based on this observation, the profile, I

calculated likelihood ratios of the match probabilities.

These likelihood ratios were 1,754 in the African

American population; 1,976 in the Caucasian population;

1,094 in the Hispanic population; and 161 in the Native

American population.

What this means is, the DNA typing results are

at least 161 times more likely to have originated from
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Mr. Russell, or a paternal relative to Mr. Russell, than

if they originated from an unrelated unknown individual

in that same population.

Q. And this Y-STR database that you ran the results

through, is that the same one you testified about earlier

that was validated and peer reviewed and subject to --

and is considered generally reliable by the industry?

A. Yes, it is.

Q. Now, to be clear, the vaginal swabs, cervical swabs,

oral swabs, left gluteal fold swabs, bilateral nipple and

areola swabs, were those what you were referring to when

you talked about the rape kit earlier?

A. Yes, they were.

Q. What analyses did you perform on the shirt?

A. I first conducted body fluid identification on that

shirt, looking specifically for blood.  Blood was

identified on that shirt.  So therefore, I sent a cutting

from that bloodstain on for DNA testing.  I got a mixture

of both male and female DNA from that bloodstain.  DNA

from three or more individuals was obtained.

Ms. Enoah was potentially the major contributor

of that DNA.  And a major contributor is when you have a

mixture of DNA, where one person leaves the majority of

that DNA, where the other individuals leave lower levels

of DNA.
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Because I had a match to the major contributor

between Ms. Enoah and the bloodstain from the shirt, I

calculated a statistic.  At that time, that was the

random match probability, which is what is the chance of

calculating -- or what is the chance of obtaining a

match -- excuse me.  Let me back up.

A randomized probability is what is the chance

of randomly selecting an individual from a population and

having them match the DNA profile from that item of

evidence.

The numbers for that statistic in this case

were 1 in 46 million from the African American

population; 1 in 12 million from the Caucasian

population; 1 in 9.8 million from the Southeastern

Hispanic population; 1 in 16 million from the

Southwestern Hispanic population; 1 in 1.1 million from

the Apache population; 1 in 16 million from the Minnesota

Native American population; and 1 in 3.4 million from the

Navajo population.

The minor contributor was, again, inconclusive.

So therefore, I would not be able to match anyone, only

exclude individuals from that minor contributor.

Mr. Russell was excluded as a potential major

contributor.  However, no comparison information could be

provided for him in regards to the minor contributor.
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Q. Okay.  Was that all of the testing that was

conducted in 2014?

A. Yes, it was.

Q. Was additional testing conducted in 2016?

A. Yes, it was.

Q. Why is that?

A. Additional items were submitted to the FBI

laboratory in July of 2016.  Once I conducted that

testing, I wrote a second report to my findings.

Q. Regarding additional testing, what was done with the

vaginal swabs, cervical swabs, oral swabs, and gluteal

swabs?  

A. Those items were sent on now for DNA testing.  From

the vaginal swabs, the cervical swabs, and the oral

swabs, DNA testing was performed.  However, no autosomal

DNA results unlike Ms. Enoah were obtained.  And then no

Y-STR typing results were also obtained.

These items were also subjected to additional

semen testing, and that was again negative for those

three items.

From the left gluteal fold swabs, this item was

sent on for DNA testing.  I got a mixture of both male

and female DNA.  The autosomal results show that there

was DNA from two individuals, one of whom was Ms. Enoah,

which again would be expected, seeing that the item was
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alleged to have come directly from her body.

The autosomal DNA typing results for this item

were at least 10 times more likely if they originated

from Mr. Russell and Ms. Enoah than if they originated

from Ms. Enoah and an unrelated unknown individual.  So

this provided moderate support that Mr. Russell was a

contributor to the autosomal DNA from the left gluteal

fold swabs.   

Y-STR testing was also done on these swabs.

The Y-STR typing results, I got a partial profile from

the gluteal fold swabs.  This was compared to Mr.

Russell, and they were the same.  Therefore, that profile

was searched against the same US Y-STR database.  The

profile was observed this time in 219 of 28,067 total

individuals within that database.

The likelihood ratio of the match probabilities

were then calculated, and the likelihood ratios were 85

in the African American population; 60 in the Caucasian

population; 59 in the Hispanic population; and 51 in the

Native American population.

So this, again, means the DNA typing results

were at least 51 times more likely if they originated

from Mr. Russell or a paternal relative to Mr. Russell

than if they originated from an unrelated unknown

individual from that same population.   
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Q. Now, the Y-STR database that you ran that

information through, that's the same one that you

testified earlier to being validated, peer reviewed, as

well as generally relied upon by the field?

A. Yes.  It is still the US Y-STR database.  That is

correct.

THE COURT:  May I interject a question?

MR. SPINDLE:  Yes, Your Honor.

THE COURT:  I just want to clarify something

for the record.  When you were talking about the shirt --

and it's going to have you go back a little bit -- the

shirt analysis, you indicated that Ms. Enoah was a major

contributor, and then you presented the ratios.  Could

you recite those again?  I think the first one was 1 in

46 million African American, beginning with that.

Take your time, because I know it goes up to a

few moments ago.

THE WITNESS:  Sure.  For the African American,

the statistic was 1 in 46 million from African American;

1 in 12 million from the Caucasian population; 1 in

9.8 million from the Southeastern Hispanic population.

THE COURT:  1 in 9.8?  Okay.  Go ahead.

THE WITNESS:  1 in 16 million from the

Southwestern Hispanic population; 1 in 1.1 million from

the Apache population; 1 in 16 million from the Minnesota
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Native American population; and 1 in 3.4 million from the

Navajo population.

THE COURT:  Okay.  And then you also said, at

some point here, that the defendant was excluded as a

major potential contributor; no comparison information

could be provided for defendant in regards to the minor

contribution.  Explain that.

THE WITNESS:  Yes, Your Honor.  So a major

contributor is, if you picture a city where you have tall

skyscrapers and then small buildings, that is what the

DNA profile typically looks like when you have a major

contributor.  You have one person donating the majority

of that DNA.  That person, the major contributor, was

compared to Mr. Russell, and he did not match that major

contributor.

The minor contributor is all those additional

profile types obtained from the additional people in that

mixture.  When I compared the minor contributor to Mr.

Russell, he was inconclusive because that minor

contributor, at the time in 2014, was in our inconclusive

range, where I could not provide a statistic for that

minor.  Therefore, he was inconclusive.

THE COURT:  Okay.  Thank you.  Go ahead.

MR. SPINDLE:  Thank you, Your Honor.

Q. (By Mr. Spindle)  Ms. Smith, you just spoke about a
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DNA profile when you were explaining to the Court the

minor versus major contributor.  What do you mean by DNA

profile?  

A. When we perform our DNA testing, the final outcome

is a DNA profile, which is just, for the autosomal DNA at

that time, was looking at 15 STR locations.  So it's a

strength of numbers that a person has at those 15 STR

locations, and that is what makes up a person's DNA

profile.

And we also do that with the evidence, where we

generate a DNA profile from the evidence, which could be

a profile originating from one person, meaning only one

person's DNA is showing up in that profile; or it could

be DNA from multiple individuals, which is a mixture.

Q. And can that be displayed in the form of a chart, a

DNA profile?  

A. Yes, it can.

Q. And can that chart even be subjectively compared

with another profile?

A. Yes.  So when the profile is obtained, we look at --

it's called an electropherogram.  We look at the profile

and compare that profile to known individuals, to see if

they are potential matches or excluded from that profile.

Q. Okay.  Regarding the 2016 testing, was additional

testing conducted on the sword?
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A. Additional testing was not conducted on that sword.

However, the DNA typing results that were previously

obtained in 2014 were run through our more sophisticated

software that we came online with in 2015.  So the data

itself was what was run through the probabilistic

genotyping software STRmix.

Q. And you mentioned that STRmix was used at the end of

2015.  Is that when you started using it?

A. We started using it in 2015, that is correct.

Q. Have you ever heard of a similar program named

DNA-View?  

A. I have now.  I had not prior to this.

Q. Are you aware of any laboratories using DNA-View?

A. Not specifically, no.

Q. Can you explain the process for reinterpreting

electropherograms in 2016 using the new software?  

A. In 2016, when we -- or excuse me.  In 2015 when we

went online with this new software, what it utilizes is

data that comes off of our instruments, so the data has

to come off of the FBI laboratory's instruments using the

validated parameters of those instruments.  That data is

then able to be run through the new STRmix program, where

we enter the profile that was previously obtained into

that program, and it will generate a likelihood ratio for

us.
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Q. And can that likelihood ratio change, based upon the

use of the new interpretation method?

A. Yes.  So previously if an item was inconclusive, you

may now have a statistic associated with that sample,

yes.  

Q. And you've discussed this a little bit earlier, but

would you remind the Court and everybody here present

about exactly how you can get new results from previous

DNA profiles?

A. Yes.  So the old method, it was a stochastic-based

method, which means that the DNA heights had to be tall

enough.  If they weren't tall enough, you could not

include those locations in your statistic.  You had to

leave them out.  So therefore, in essence you were

throwing out information.  You could use it to exclude

people, but even if a person had those types, you could

not provide a statistic because it was below your

stochastic threshold.

In 2016, when data was reinterpreted, the same

data was taken that was previously obtained.  Now it was

put into a software package that does not utilize

stochastic threshold, meaning it can use all of the

information in that profile, as well as model for

potentially information that is missing from that

profile, and calculate an updated statistic using all of
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the information to better include or exclude someone from

a profile.

Q. And this probabilistic genotyping using STRmix, has

that method been validated internally by the FBI?

A. Yes, it has.

Q. What about developmentally?  Was it validated that

way, as well?

A. Yes, it was.  It went through an extensive

development validation and, again, that's also published.

Q. Would you explain what developmental validation

means?

A. Developmental validation is the validation of a

software package or a typing kit by the actual

individuals who came up with this kit.  They have to test

it to make sure it's working in its intended function.

It has to be tested to ensure it won't cross-react with

-- for instance, a typing kit has to make sure it's not

going to react with animal DNA.  For probabilistic

genotyping, it has to make sure it's calculated in the

correct statistics.

And so therefore, a developmental validation is

done by the actual individuals who developed that

package, and they do so prior to its release to the

general public. 

Q. What's the difference between developmental
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validation and internal validation?

A. Internal validation is performed by the labs who

want to use this software.  So the FBI laboratory

developed -- or excuse me -- performed an internal

validation on STRmix prior to its use, to show how it

behaves in the FBI laboratory's hands on the FBI

laboratory's samples, and also allows us to see any

limitations of the software.

Q. And did STRmix pass both validations, as far as you

know?

A. Yes, it did.  We would not have brought it online

had it not passed an internal validation.

Q. And was the validation study subject to publication

and peer review?

A. Yes.  Both the developmental and internal

validations were subject to peer review.

Q. Can you explain what peer review means?

A. Peer review means that other individuals within the

scientific community have a chance to review your data,

review your journal article, and provide feedback or

comments if necessary.

Q. Were standard operating procedures put in place by

the FBI for use of the STRmix software?

A. Yes, they were.

Q. And were those adhered to in every test that you're
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talking about here today?

A. Yes, they were.

Q. And is probabilistic genotyping using the STRmix

software generally considered to be reliable in the

field?

A. Yes, it is.

Q. And so you mentioned that you interpreted the DNA

profile taken from the sword, in 2016, using the STRmix

program?

A. That is correct, yes.

Q. What were the results?

A. For the DNA from the swabbing of the handle of the

sword -- that is what I reinterpreted.  And, again, it

was a mixture of male and female DNA.  The DNA originated

from three individuals, is how I interpret that.  The DNA

typing results were at least 17 times more likely if they

originated from Ms. Enoah and two unrelated unknown

individuals than if they originated from three unrelated

unknown individuals.  So this provided moderate support

that Ms. Enoah was a contributor to the DNA obtained from

that handle.

The DNA typing results for that same handle

were at least 300,000 times more likely if they

originated from Mr. Russell and two unrelated individuals

than if they originated from three unrelated unknown
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individuals.  And this provides very strong support that

Mr. Russell is a contributor to that DNA from the

swabbing of the handle.

Q. Were you able to perform an analysis regarding the

likelihood that the DNA profiles obtained from the sword

came from both Ms. Enoah and Mr. Russell?

A. That interpretation was not performed.

Q. Why is that?

A. The FBI laboratory's policy and our protocols is to

interpret each individual separately when we're comparing

them to an item.  Therefore, we compare first, you know,

Ms. Enoah and then Mr. Russell to that sword.  We do not

make an assumption that one of them is present.

For this specific item, had I combined the two,

it could have artificially inflated the stats that I

calculated.  And so therefore, it's our policy not to do

that.

Q. But does it mean that they are mutually exclusive,

that both of them could have provided DNA to the sword?

A. No, it does not necessarily mean that.  No.

Q. Did you conduct additional testing on the nipple and

areola swabs in 2016?

A. Yes.  Again, additional testing was not conducted.

What was done is, the DNA typing results that were

originally generated in 2014 were re-run through our new
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updated statistical program of STRmix.

Q. This is the same process that you explained

regarding the sword?

A. Yes, it is.

Q. What were the results?

A. Still a mixture of both male and female DNA were

obtained.  The DNA from the bilateral nipple and areola

swabs was assumed to originate from two individuals, one

of whom was Ms. Enoah.  And Mr. Russell was the source of

the DNA unlike Ms. Enoah obtained from the bilateral

nipple and areola swabs.  

So what that means is, when I ran STRmix, the

likelihood ratios that I calculated were greater than 700

billion for the African American, Caucasian, Southeast

and Southwest Hispanics, and greater than 430 million

from the Apache, the Minnesota Native American, and the

Navajo population groups.  

Q. Now, the results in 2016 were different than the

results in 2014, right?

A. That is correct, yes.

Q. And did it go from inconclusive to a match?

A. Yes, it did.  So in 2014, the data fell within our

inconclusive range because it was below our stochastic

threshold at that time.  And therefore, because the data

was below that threshold, all of the locations could only
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be utilized for exclusionary purposes.  It was not

suitable for matching purposes, according to the 2014

protocols we were using.

In 2016, now that we're using this

probabilistic genotyping that does not rely on a

stochastic threshold and is better at modeling the data,

it was now suitable for matching purposes, and when I

compared that profile to Mr. Russell, he matched the DNA.

Q. And have you seen a result change, using the new

interpretation method, from inconclusive to match before?

A. Yes.  Absolutely.  The new software package allows

us to take data that was originally inconclusive, or even

was suitable for comparisons but at very low level, and

now we actually are able to generate a more informative

statistic.

Q. And so the results from the interpretation in 2016

are that it's a 1 in 430 million chance that the DNA came

from Mr. Russell?

A. I wouldn't phrase it specifically that way.

Q. How would you phrase it?

A. So the statistic cut-off was 430 million, so the DNA

typing results had to have been at least 430 million for

the Native American populations if they originated --

excuse me.  The DNA typing results have to be at least

430 million if they originated from Mr. Russell than 
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if they originated from an unrelated unknown 

individual.

Q. So it just has to be higher than that?  

A. 430 million or higher for the Native American.  For

the other population groups that we calculate, that

statistic has to be greater than 700 billion.

Q. Was additional testing conducted on the shirt in

2016?

A. Again, additional testing was not conducted.

However, the previous results were run through STRmix.

Q. And so was it interpreted by the STRmix software?

A. Yes, it was.

Q. Same process as described a few moments ago?

A. Yes.

Q. What were the results for the shirt?

A. Again, a mixture of both male and female DNA was

obtained from the bloodstain from the shirt.  It was

interpreted assuming the DNA originated from four

individuals.  Ms. Enoah is the source of one of the

contributors to the autosomal DNA obtained from that

bloodstain.  So, again, she had to meet the threshold of

at least -- the likelihood ratio, excuse me -- had to be

at least 430 million times more likely for the Native

American population groups and at least 700 billion times

more likely for the four major population groups.
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The autosomal DNA results for the bloodstain

were at least 12,000 times more likely if they originated

from Mr. Russell and three unrelated unknown individuals

than if they originated from four unrelated unknown

individuals.  

So this provides very strong support that Mr.

Russell is a contributor to the DNA obtained from that

shirt.

Q. And, again, did the FBI have the opportunity to

compare whether Ms. Enoah and Mr. Russell contributed

with what the likelihood ratio would be?

A. They were not combined into one statistic.  They

were each run separately.

Q. And why is that, again?

A. When you combine two individuals in a statistic, it

could artificially inflate the statistic, making that

statistic higher than it should be than if you ran them

each separately.   

Q. But is it in any way mutually exclusive, the

likelihood ratios?

A. No, they are not.

Q. So could both Ms. Enoah and Mr. Russell have

contributed, in the ratios you just spoke about, to the

DNA on the shirt?

A. It is possible.  I didn't calculate that statistic,
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so I do not know for certain, but it is absolutely

possible, yes.

MR. SPINDLE:  May I have a moment, Your Honor?

THE COURT:  You may.

(A discussion was held off the record.)

MR. SPINDLE:  Thank you, Your Honor.  Just a

few follow-up questions.

Q. Were the 2014 and 2016 results technically reviewed

in any way?

A. Yes, they were.  Whenever an examiner writes a

report and performs those comparisons, prior to that

report being sent to the contributor, it must go through

both a technical and administrative review.  The

technical review must be done by another qualified

examiner, and they must agree with your conclusions prior

to the release of that report.

And in both the 2014 and 2016 reports, this was

done.

Q. And did they both pass technical review?

A. Yes, they did.

Q. Based upon your review of all the data and analyses

in this matter, is it your opinion that all of the

standard FBI procedures were followed?

A. Yes.

Q. Is there any reason for you to believe that any of
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the results have been tampered with or are not accurate

in any way?

A. No, I do not.

MR. SPINDLE:  No further questions, Your Honor.

THE COURT:  All right.  Who's going to

cross-examine?  Mr. Linnenburger?

MR. LINNENBURGER:  Thank you, Your Honor.  

May I have just a moment to collect here?

CROSS-EXAMINATION 

BY MR. LINNENBURGER:     

Q. Good morning, Ms. Smith.

A. Good morning.

Q. How are you?  I would like to start on the point

that Mr. Spindle just left off on.  You indicated that

there was nothing in this that gave you any reason to

believe that any of these results may be unreliable; is

that correct?

A. That is correct, yes.

Q. Were you the one that actually received the

packaging and opened it at the laboratory?

A. Not at the laboratory, no.  It was received by the

evidence control unit, and then it was then moved on to

the DNA casework unit, where I did in fact open most of

these items myself in 2014.

Q. Okay.  So in 2014, then, you're aware that when 
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you opened the packaging for the sword, for instance,

that the handle was actually sticking out of the

packaging?

A. It wasn't when it was received by the DNA casework

unit.  There were documented notes by the evidence

control unit that there was some tear in the packaging

for the sword, and the handle was sticking out.  However,

it was also noted that there was a plastic bag over that

handle, as well.

Q. So the handle was sticking out?  

A. Partially, yes.

Q. Do you have any idea when that happened?

A. I cannot speak to when that happened.  It was not

like that when we got it in the DNA casework unit.

However, it was received by the laboratory like that.

Q. So it had to be before it got to the laboratory; is

that correct?

A. I would assume so.  But, again, I can't speak to

that.

Q. And so it is your testimony that that would have no

effect on how you would view the reliability of any

testing that was done on the handle that was sticking out

of the packaging when your laboratory received it?

A. I do not know if the item was exposed to any of the

environmental conditions.  My notes indicated that the

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



    48

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

item had plastic covering still covering that handle.

Therefore, it was not exposed.

I also, because I was not the one to receive it

at the laboratory, I can't speak to the packaging of that

item specifically.

Q. But that would be important information to have when

you're talking about whether or not you have reason to

believe that all of the results are reliable, would it

not?

A. Potentially.  It depends, again, on what the actual

packaging looked like and how -- if it was just a tear in

the bag or if the item was completely outside the package

which, again, I can't speak to.

Q. So you personally have no idea, then, whether or not

the results as to the sword could be reliable because you

have no idea how exposed that handle was in transit to

anything, do you?

A. I do not know how the item was specifically received

by the laboratory.  There is a note, and if I can refer

to that note?  So the note in our communication log was

made by the request coordinator, Erin Martin.  She

notified the agent that the item was received with the

handle partially sticking out of the packaging.  And

therefore, certain exams were deemed not to be performed

on this item.
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When I received the packaging, it was properly

sealed, meaning it was fixed prior to coming into the DNA

casework unit.  

Q. So the handle itself, which was sticking out, is

what you wound up testing for DNA; am I correct on that?

A. That was part of the testing, correct.  I also

tested a swab.  The handle was wrapped in white tape, and

there was a trash bag also wrapped around the sword and

sheath, as well.

Q. A trash bag wrapped around the sword and sheath, but

it doesn't say the trash bag was wrapped around the

handle, does it?

A. Not specifically.  It was wrapped around the item.

Q. The exact language states, does it not, "A white

trash bag was also wrapped around the sword and sheath,"

period, without mention of the handle; is that correct?

A. That's correct, yes.

Q. Whereas previously, in two sentences before, it

indicates that the handle was wrapped in white tape?

A. That is correct.

Q. And that is the tape that you used for your testing

purposes, correct?

A. For the swabbing of the handle, yes.  I swabbed the

tape, avoiding all areas of potential staining.  And then

I also swabbed the blade of that sword, as well.

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



    50

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

Q. And there was another mistake in the packaging, was

there not?  One of the samples that showed up, the

packaging indicated there was supposed to be four swabs,

and in fact there were only two; is that correct?

A. So the evidence control unit typically does --

Q. Is that correct?

A. Yes, that is correct.  I wouldn't say it was a

mistake.  The evidence control unit typically does not

open the items down to their innermost layer, to avoid

contaminating the items of evidence.  And so therefore,

on the box it was checked that each box contained two

swabs.  However, when we opened the item -- and this was

specific to the buccal sample -- only one swab was

maintained in each box.  

But that was a labeling note, versus when the

items were actually opened, there was one swab in each.

Q. Who made that mistake in labeling?

A. I can't speak to who made that mistake.  It was,

again -- 

Q. Then how do you know it was a mistake in labeling

and there weren't actually two swabs missing?

A. When we opened the items -- I'm speaking

specifically to how the items were received by the FBI.

When we received the items, there was one swab in each

box.
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Q. Would you consider that a problem if there had been

swabs missing?

A. Not necessarily, if the swabs -- if it was

documented that they were removed for additional

purposes.  I can't really speak to that, how it --

Q. Was it documented that those other two swabs were

removed?

A. Not by the paperwork I had, no.

Q. And was it you that was concerned enough about the

missing swabs that you contacted the case agent, or was

that somebody else in your laboratory?

A. Our evidence control unit contacted them.

Q. Because that would be a problem, correct?

A. They just want to notify the agent of all

discrepancies seen with the packaging.

Q. But discrepancies, according to your testimony --

correct me if I'm wrong -- do not necessarily mean that

you have any doubt whatsoever that your results are

reliable just because you may not have gotten what you

were supposed to have gotten or it may have been sticking

out of the packaging?

A. The DNA testing that we conducted was performed

according to our standard operating procedures.  And so

based off those results, I do not have any issues or I'm

afraid of any unreliability issues.
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I can't speak to how the items were treated

prior to being submitted to the FBI laboratory.

Q. Okay.  I would like to turn your attention to the

Y-STR analysis that you performed.  Now, when you conduct

this analysis, I believe your testimony is that you get

your markers, and then you go in and you plug it into the

US Y-STR database, and you just run with the numbers that

they provide you based on certain populations; is that

correct?

A. So once I generate a DNA profile --

Q. Is that correct?

A. Yes.  I wouldn't say I just run with it.  I do enter

the profile into the database, and the number I get, I do

report and review the results and report it as necessary.

Q. And it gives you pretty vastly different numbers for

different populations; is that correct?

A. That is correct.  And that would be expected, yes.

Q. And that's expected because genetic makeup between

different races, particularly as it pertains to Y-DNA,

can be vastly different in terms of variance; is that

correct?  

A. We do know that DNA in general, not just Y-DNA, can

differ among population groups.  And for this specific

Y-STR profile, it was not seen in the database in the

African American, Caucasian, or Hispanics.  However, it
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was seen in the database for Native Americans.  So this

indicates it is more common in Native Americans, yes.

Q. And it was seen 12 times, in fact, in the Native

American group, correct?

A. That is correct.

Q. And what tribes are included in that designation of

Native American?

A. That includes all of the information that -- or all

of the tribes that were typed using the Yfiler kit.  We

don't have a specific breakdown.

Q. Do you know which tribes those were?

A. I do not know the makeup of each tribe.  However, I

do know that the US Y-STR database lists there's

Shoshone, Navajo, Apache, and a variety of other tribes

in that database.

Q. So three that you can name and a variety of others.

Do you have any idea what number that variety would

include?

A. I do not know specifically, no.

Q. Do you have any idea how many tribes are in the

United States?

A. I do not, no.

Q. Do you consider yourself an expert in population

genetics or anything of the sort?  

A. I would not say I'm an expert in population
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genetics, no.  I'm an expert, in my opinion, on how the

testing is conducted at the FBI laboratory.

Q. And so when you plug this information, the markers,

into the database and it gives you a statistic, that

statistic is based on the number of times that that

specific profile shows up in the database already; is

that correct?

A. The initial number is calculated based off of how

many times that profile is seen in the database.  And

this is what's recommended, again, by the Scientific

Working Group on DNA Analysis Methods.

Q. And there is a vast difference in the number of

profiles that are in the database under each racial

makeup; is that correct?  For instance, there are

significantly more numerous Caucasians, Hispanics, and

African Americans than there are Native Americans; is

that correct?

A. I wouldn't say it's significantly different.  There

are -- for the sample that I ran, there was approximately

3300 Native Americans.  There was approximately 3500

Hispanics for the profile I ran.

Q. And how many of those 3300 were Navajo?

A. The database doesn't work that way.  It combines all

Native American groups together.  It does not give a

breakdown of how many.
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Q. Are you sure about that?

A. For --

Q. The --

THE COURT:  Let her answer the question, sir --

MR. LINNENBURGER:  Yes, Your Honor.

THE COURT:  -- before you interrupt her.

MR. LINNENBURGER:  I apologize.

A. So the way the Native American database works is, a

lot of the genetic background of those Native Americans

is not known.  So, of instance, the FBI provided a

significant amount of those Native Americans to the US

Y-STR database using convicted offender samples where

their nationality -- or excuse me -- their ethnicity was

not documented.  

So we do not know exactly how many from each

tribe are in there.  That's correct.

Q. So is there any way in the Y-STR database to go

beyond Native American and check, for instance,

specifically purported matches in the Navajo community?  

A. You can run it separately, but that will only search

against the documented Navajo.  It doesn't necessarily

search against all of the potential Navajo in the

database.

Q. And did you do that?

A. No, because it's not recommended by both SWGDAM and
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the FBI laboratory.

Q. And so the FBI laboratory does not recommend getting

the most accurate population sample possible when it

comes to determining these statistics?

A. I wouldn't agree with that statement.  The issue is

that the size of the database does matter.  The larger

the database, the more information you're obtaining.  And

because we know that not all of the Native Americans in

the US Y-STR database have a tribe associated with them,

it's not appropriate to only search the Navajo because

there are more likely more Navajo in that database than

what you would search against.  And also, it's too small

of a number, that you're not getting necessarily an

accurate statistic by just searching against those

Navajo.

Q. Along those lines, in addition to potentially being

more Navajo, there would also be more Apache; is that

correct?  

A. That is correct, yes.

Q. Potentially Iroquois?

A. It is potential, yes.

Q. And any number of other tribes that could

potentially be thrown into the Native American mix?

A. Yes, there could be other tribes thrown into that

mix.  And, again, this is what was recommended by SWGDAM.
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And also, in 2010 the database itself was reviewed to

ensure that they are seeing enough diversity in that

database, and it was deemed to be suitable in the 2010

report, as well.   

Q. Would it be appropriate for your laboratory to just

report, in regards to Y-STR analysis, a single number for

a statistic as to all Americans and disregard race?

A. That could be another method of doing it.  That's

not the method the FBI lab currently uses, and it's not

the method currently recommended by SWGDAM.

Q. And it's not recommended and it's not used because

that would be unreliable; is that correct?

A. You want to have information from the different

ethnic groups, so I would not say it's unreliable.

However, you get a better informative statistic when you

have the different population groups, such as the major

population groups of African American and Caucasian, and

also having the Native Americans.  Because we do know

Native Americans do behave slightly different than the

major population groups.

THE COURT:  Let me ask a question here.  Is

there presently a Y-STR database exclusively for Navajos?

THE WITNESS:  There is not, no.

THE COURT:  Okay.  Go ahead.

Q. You say there is not, but there is a portion of the
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US Y-STR database that specifically will compare your

results to reported Navajos solely; is that correct?

A. It is correct there is a portion of the database

where you can select different groups.  However, the

searching is oftentimes not done because it's required

the same Y-STR kit to be performed.  So therefore, if

those Native Americans -- or excuse me -- those Navajo

individuals were typed using a different kit, it would

not search against them.  So therefore, there is not just

a database with enough individuals in it of just Navajo

individuals.

Q. You mentioned there were 3300 Native Americans in

the database when you switched; is that correct?

A. 3300, approximately, Native Americans were searched

for that US Y-STR profile.  It could have been more than

that.

Q. And do you know how many -- any idea how many of

those were Navajo?

A. I do not, because that's not how the database is

broken down.

Q. Do you have any idea how many of them came from

tribes within the Southwestern United States?

A. I do not.  I know that the FBI laboratory

contributed a large portion of those samples, and we

receive cases throughout the entire United States.
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Q. And are you at all aware of migration patterns of

Native Americans that may affect genetic makeup in

different areas of the country?

A. I am not, no.  

Q. Would knowing the exact genetic makeup of the

database be something important to your analysis?

A. It's not, because the FBI laboratory, again, along

with SWGDAM and then other scientists have reviewed the

database extensively to determine that the database is

the recommended one to use.  It is suitable for use.

It's continuously growing.

We all would like to have databases of every

population group, but that's not feasible at this point

in time.  So therefore, this is the most appropriate

database to use.  And therefore, I do not have an issue

with using it.

Q. I'm a little bit confused, then.  Why is it that the

database splits itself up into racial makeup, if you're

saying that it's not important to limit it, your search,

in terms of the genetic makeup of a population?

A. I'm not saying it's not important.  What I'm saying

is, the ethnic group, if it's known, it puts it into a

certain group.  If there's not enough individuals of that

group -- the Native Americans, for instance -- if you do

not have enough self-identified individuals of a
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particular Native American tribe, they combine them.

And so I guess I'm not understanding your

question.

Q. Well, if you didn't have enough samples, that would

make your result unreliable; is that correct?

A. That is correct.

Q. And you have no idea how many samples within what

you looked at came from the same genetic makeup, meaning

the same tribe, same migration, however you want to put

it, as Mr. Russell; is that correct?

A. I do not know specifically how many individuals in

that database are Navajo.  What I do know is that the

database has been tested and has shown that the Native

Americans can be combined together to provide a reliable

estimate of how common or rare we expect that profile to

be in the Native American population groups.

Q. And that's the entire Native American population but

not down to the tribe?

A. Correct.  And that is, again, what's recommended by

both SWGDAM and the FBI laboratory.

Q. Do you believe that profiles -- that Y-DNA profiles

would occur with different frequencies within different

tribal groups within Native American classifications?

A. It's possible.  Some profiles could be a little --

or more common between different tribal groups.  That is
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possible.  However, I would expect them to be more

similar than the other major U.S. population groups such

as African American and Caucasian.

Q. Why would you expect Navajo to be more similar to

Iroquois than they would be to anyone else?

A. I can't say specifically which population groups

they would be most similar to.  However, when the

database was examined, it was determined that the Native

Americans could be grouped together because they showed

more similarities.

Q. And where is that validation published?

A. The US Y-STR database was published in 2010, and it

talks about how the Native American -- how they are more

similar; and therefore, it was still appropriate to use

that database for searching purposes.

Q. Can you name the -- do you know the name of the

article where that was published?

A. I don't specifically.  I think it's by Ge and

Ballantyne.  It's the US Y-STR database publication.

Q. And is that the same publication that indicated that

further testing needed to be done to determine exactly

how appropriate it would be when it came to closed

societies such as Native American populations?  Or is

that a different publication?

A. I'm not familiar with that, no.
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Q. So when you're sticking things into this Y-STR

database, pretty much the only -- correct me if I'm

wrong, but the only two numbers that really matter, the

only two variables that really matter, are the number of

times that it shows up in the database to begin with and

the number of actual -- of samples that are within the

database as a whole; is that right?

A. I disagree with that.  So the number of times it has

been seen in the database was 12 for this specific sample

we're referring to.  And also, the size of the database

is important.  You want larger databases because you'll

get more accurate and reliable numbers.

However, the US Y-STR database also calculates

two ways to correct for the sampling of the database.

The first is, it calculates a 95 percent confidence

interval, which allows you to present a conservative

number due to the fact that we know that sampling of a

Y-STR database is not going to necessarily encompass all

groups.  In addition to this 95 percent confidence

interval, we also calculate data which is a number that

is applied for subpopulation effect.

So both of these together are also incorporated

into the statistic, which makes the number we provide

extremely conservative.  And that's why it's my opinion

that the database is still useful, even if you don't 
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know the exact genetic makeup of each group in that

database.

THE COURT:  We're going to take a 15-minute

recess here, 15 minutes by the clock in the courtroom

here.

(Recess from 10:48 a.m. until 11:05 a.m.) 

THE COURT:  All right.  Let us continue here.

You may be seated.  Go ahead.

MR. LINNENBURGER:  Thank you, Your Honor.

Q. (By Mr. Linnenburger)  Now, on your first report I

believe you have in front you -- it's Government's

Exhibit 16 -- as to Item Number 10, on DNA, and I

understand this is not Y-DNA but on the autosomal DNA,

you broke out the statistics on Item 8 as to African

American, Caucasian, Southeastern Hispanic, Southwestern

Hispanic, Apache, Minnesota Native American, and Navajo;

is that correct?  

A. That is correct, yes.

Q. And so it was important in that regard to break it

down independently as to tribes and as to the Hispanics

as to regions; is that correct?

A. I would say that that's comparing two different

types of DNA testing.  The autosomal typing results, the

database size is not as important as US Y-STR database,

so we originally developed databases that include these
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population groups.  And therefore, it was our policy to

always report all seven of these population groups when a

crime is alleged to have occurred on Native American

soil.

Q. And it's your policy because that would be

appropriate science to come up with reliable numbers; is

that correct?

A. These population groups only have relatively 200 or

so people in them, which is appropriate for autosomal DNA

typing results, but is not appropriate for Y-STR typing.

Q. So it is -- is it correct, or is it not, that it was

scientifically appropriate to break it down into specific

genetic groups rather than lump them together in this

regard?

A. Yes.  For autosomal DNA typing results, doing the

type of testing we are conducting, it is appropriate,

yes.

Q. But suddenly, when you're dealing with Y-DNA which

actually has less variance within genetic populations,

internally within genetic populations, that that no

longer becomes appropriate scientifically?  Is that your

testimony?  

A. I'm not saying it's no longer appropriate

scientifically.  What I'm saying is, the size of the

database is very important for Y-STR testing.  If you
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only have a database of 200 individuals for a certain

population group, you're not expected to see all of the

common -- or rare, excuse me -- you're not expected to

see all of the rare types.  So therefore, it is more

appropriate to have a larger database.

Currently, we do not have databases for every

different ethnic group in the United States.  We have the

US Y-STR database, which has over 30,000 samples in it,

broken down in general population groups, which was

deemed suitable for testing by SWGDAM and the FBI

laboratory.

Q. And so is it your testimony that the Y-STR database

that lumps all Native Americans together, that even

though you could go deeper, you didn't; that that's close

enough for purposes of scientific testimony in the

courtroom?

A. That's not what I'm saying.  This is an estimate.

We are calculating an estimate of how rare or common a

certain profile is in the population groups.  For Y-STR

testing, we know that the numbers are going to be much

lower, and that's reflected in the statistic.

The number that I calculated for some of these

items was 50 or 161, versus with autosomal DNA, the

numbers get up into the millions, billions, trillions,

and larger.
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So for US Y-STR database, it is appropriate to

group the Native Americans together so that you have a

larger database, that you can see the profile more times

if it is a common type.

Q. Would it be appropriate -- why would it not be

appropriate, then, to just group all people together in

the Y-STR database, to get a really big database all at

once?  If it's appropriate to mix genetically unconnected

Native American tribes together, why wouldn't we do the

same with Native Americans and Caucasians, or Caucasians

and African Americans?

A. Because we did studies on these population groups

and did show that there are differences between

population groups, especially major population groups

such as African American and Caucasian.  Within the

African Americans, you could have African Americans from

the East Coast, you could have African Americans from the

West Coast.  Those are going to behave more similarly

than between them and another ethnic group such as

Caucasians.  

Therefore, it is not appropriate to group

everyone together.  However, you can, as long as

appropriate testing has been done, group certain

population groups together, which is what was done with

the Native Americans.  It was deemed appropriate, and
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that's why we're using it currently.

Q. What testing was done that showed the FBI that the

Navajo Tribe was similar enough genetically to

Northeastern tribes in order to lump them together, when

it wouldn't be appropriate with any other racial groups?

A. When the US Y-STR database was generated, it was

reviewed by statisticians, in addition to forensic

practitioners, and deemed that grouping these population

groups -- the African Americans, the Caucasians, the

Asians, and the Native Americans -- was appropriate;

however, they shouldn't be combined together.  And that's

in the Ge paper with Ballantyne.  Ge is an individual's

last name, and that's his paper in 2010.   

Q. And that paper -- is it your testimony that that

paper is the one that said that it's totally fine to

combine all tribes into one and call Native Americans the

same for purposes of forensic analysis that may send

somebody to prison for a long time?

A. That's not what I'm saying.  What I'm saying is,

they reviewed the database in 2010 and deemed it

appropriate to provide these groups, depending on where

the alleged crime occurred.  The SWGDAM also supports

these population groups and the use of this database for

calculating our statistics, and it's the FBI's policy to

do so.
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Q. So that paper did not actually say that it was

appropriate scientifically to combine all Native American

groups and tribes into a single conglomerate; is that

correct?

A. I'm not saying those specific words.  What I'm

saying is, this paper reviewed the statistical --

performed statistical calculations on the different

population groups and deemed it a suitable database for

use.  The specific statistical aspects, I can't speak to

those specifically, but what I can say is in this paper,

it stated that the use of this database was forensically

sound and it was providing a conservative estimate for

the power of discrimination for Y-STR testing.

Q. If you were to make your own database, would you

combine, say, peoples from the Indian Peninsula, native

peoples from the Indian Peninsula, with, say, native

peoples from Spain?

A. I don't know specifically what you're asking.

Q. Let me rephrase that.  If you were to make your own

database for Y-STR purposes, in formulating your

databases would you personally combine population groups

from, let's say, the Mediterranean with the Finnish?

A. It would be dependent upon whether or not those

populations are believed to have similarities within

them.  Of course, the more individuals you can obtain
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from a specific population group is going to be better

for providing a statistic for that population group.

So it depends on how many samples I could

provide, so it's hard to answer that question

specifically.

Q. It would depend on common ancestry, wouldn't it?

A. It would to a certain extent, yes.

Q. Because for an accurate and reliable database, you

want as close to common ancestry as possible; is that

correct?

A. You want them to be similar in nature, yes, you do.

Q. So that's a "Yes"?  You would want them to be as

close to a common ancestor as possible?

A. Unless their Y profile behaves differently.  But

yes, you want them to -- you want the population group to

have similarities in order to group them together for the

frequency of the different haplotypes.

Q. Turning to your first report, the report from 2014,

you indicated that as to the swabs on Item 5, that the

autosomal DNA foreign to Ms. Enoah was not suitable for

matching purposes.  And it was not suitable for matching

purposes because it was of poor quality and/or quantity;

is that correct?

A. I would say yes.  I mean, the quantity of DNA that

was obtained from that minor contributor was low.  It
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fell below our stochastic threshold in 2014.  Therefore,

it was not suitable for use in matching purposes.  I

would not say the quality was low, because there still

was quite a bit of data present at that same level.

Q. What was your stochastic threshold in 2014?

A. 200.

Q. And what is it now?

A. There is no stochastic threshold now in the sense

for statistical purposes.  There is not one.

Q. Have you updated your machine since 2014?

A. We have, yes.  We are now using a different

instrument, using different kits, as well.

Q. But you had already run Item 5 in 2014; is that

correct?  And that's the data you used in 2016; is that

correct?  

A. That is correct.  And in 2016, we were still using

that same instrumentation, as well.

Q. So all of the information in all of your reports was

obtained from the instruments which the FBI had validated

would only be reliable at a stochastic threshold of 200;

is that correct?

A. For the statistical -- I would say no, that is not

correct.  It was for the statistical methods available in

2014, that was correct, yes.

Q. So when you -- what is an artifact?

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



    71

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

A. An artifact is a byproduct of the DNA amplification

or injection process; so part of the process itself that

could be seen in our data, such as stutter.  Stutter is a

common artifact, where you get one repeat unit less than

the DNA type of a known individual, a known person.

Q. Is there upwards stutter?  

A. There is.  There is, possibly.

Q. And what other forms of artifacts are there?

A. Some of the artifacts could be considered

bleed-through or pull-up, and those are instances where

you have off-scale data or too much DNA in the system, it

can cause pull-up or bleed-through.

Q. And what about allele drop-out?

A. I wouldn't call drop-out an artifact.  Drop-out is

when you have low amounts of DNA for certain

contributors.  You may not see all of their information

due to the way the amplification process works and the

fact that they are a low level contributor.

Q. And drop-in?  Is that also a thing?

A. Drop-in is a thing, and that's where you see DNA

types that are not present from real contributors; it's

just from environmental factors.  However, the FBI

laboratory, when we did our validation, we did it so that

the validation showed no instances of drop-in.  So we do

not model it at the FBI lab.
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Q. And that is why you set the stochastic threshold at

200, correct, to deal with those types of issues, to make

sure that the data that you are analyzing is actually

true data of real markers, and not an artifact of some

sort?

A. I actually do not agree with that statement.  The

stochastic threshold is actually put in place just to

model drop-out, to ensure that we're not missing

information.  It does not have anything to do with

stutter or any of the other artifacts.

The stochastic threshold set at 200 is that we

knew through validation that if we had DNA types less

than 200, we may not be seeing the partner peak.  And

what that means is, again, DNA, you get half from mom,

half from dad.  So therefore, we knew through our

validation that we may only see mom's peak; we wouldn't

see dad's peak.

Therefore, it is appropriate to have a

stochastic threshold that anything below that we would

not use for matching purposes at that time, due to the

way the statistic was calculated.  It could not model

drop-out in 2014.  The 2016 STRmix does model drop-out,

so it is able to be used.  

Q. How does it model drop-out?

A. It's part of the software package.  It models
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drop-out, it models stutter, it models -- it uses the

biological information of the profile to determine how

often we expect to see drop-out due to how much DNA is

present in the sample.

Q. And so is your answer that it just does?

A. No, I would not say that that is what it's doing.

It's actually using statistical modeling and biological

modeling to estimate the percentage of the time we're

seeing all of the DNA typing results and also how we are

seeing drop-out.  That's what the benefit of probablistic

genotyping is.  It's able to model loss of information

due to low level samples.   

Q. And what is the statistical equation that it's using

for that?

A. I wouldn't be able to speak to that because that is

part of the software package.

Q. And where did the statistics come from that went

into the software?

A. The software itself was developed by ESR, the

Environmental Science Research Institute, and they used

known mathematical modeling to generate their software

package.  And each of those methods they used have been

peer reviewed and published in scientific journals.

Q. I understand that, but where did the statistics come

from that went into that?  You said that it is a model
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based on statistics.  Where did those statistics come

from?

A. I don't know specifically which -- where they

specifically got that drop-out model.  However, I do know

that the drop-out model has been subject to peer review.

I do not know specifically what paper that was originally

referenced in.

Q. Did the FBI provide any statistics to them?

A. No.  The FBI used the software; compared it against

our data using both the old and the new software

packages; and provided -- and then validated ourselves

internally.

But we were not part of the initial development

of that software package, no.

Q. So when you say that it is modeling based on

statistics, are you talking about the statistical

probabilities of certain markers at certain alleles?

A. It uses degradation.  It uses amplification

efficiency.  It uses template amount.  It uses replicates

if those are available.  It uses all of those, as well as

how much -- how much data we actually have.  So, for

instance, if you have a lot of DNA in the sample, then

there's less likely to have drop-out of a particular

contributor.  If there is low level data, there's more

apt to see drop-out.  It just doesn't use a stochastic
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threshold in the same way that the previous 2014 stats

would be using it.  

Q. But in order to develop those, the modeling, would

you agree that it was necessary to begin with known

statistics as to all of those areas that you just

discussed, drop-out, markers, allele markers, that sort

of thing, that that would be something that in order to

model based on information that you go in, because you'd

have to have a starting point; is that correct?  

A. Yes.  And each part of the software package has been

based off of statistical models that exist.  So, for

instance, STRmix uses MCMC, and that has been around for

a very long time.  And it's also used in physics.  It's

used in other non-forensic entities.

That's the same way with a lot of the different

parts of the STRmix.  They've all been subjected to peer

review and published.  I just can't say specifically how

the drop-out model, where that specifically was obtained

from, because I did not develop the software.

Q. Are you familiar with the September 2016 Report to

the President from the Forensic -- from the Executive

Office of the President, President's Council of Advisors

on Science and Technology, the report being entitled

"Forensic Science in Criminal Courts:  Ensuring

Scientific Validity of Feature-Comparison Methods?"  
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A. I am, yes.  

MR. LINNENBURGER:  May I approach, Your Honor?

THE COURT:  You may, counsel.

A. Thank you.

Q. Does that look like a true and correct copy of the

report we were just referencing?

A. It does, yes.

MR. LINNENBURGER:  Your Honor, I would move

Defendant's Exhibit D, which I believe was included in

the binder from the previous setting.

THE COURT:  Any objection to the tender of D?

MR. SPINDLE:  No objection, Your Honor.

THE COURT:  It is admitted.

(Defendant's Exhibit D admitted into

evidence.)  

Q. Now, have you -- how familiar are you with this

report?  Have you reviewed it previously?

A. I have, yes.

Q. And were you involved at all in the formulation of

this report?

A. No, I was not.   

Q. If you would turn to Page 48, in about the middle of

the page there is a section that indicates -- it starts

with, "To meet the scientific criteria of foundational

validity, two key elements are required."  
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Do you see that?

A. I do, yes.

Q. And it indicates that, number one, the procedure

must be reproducible and consistent as to three areas --

identifying features within evidence samples; comparing

the features in two samples; determining, based on the

similarity between the features in the two samples,

whether they should be declared to be identified as a

match or the thing you stated earlier, inconclusive.

Would you agree with that statement, that that

is important to scientific validity?

A. I do, yes.

Q. And the second one indicates empirical measurements,

from multiple independent studies, of false positive rate

and sensitivity. 

Would you also agree with that statement, that

that is important to scientific validity?

A. I do, yes.

Q. And you keep referencing to STRmix as to a

developmental study.  That was not an independent study,

was it?

A. The developmental study was the initial study done

to show that STRmix was behaving as expected, and also

determine the limitations of the software.  Every

laboratory that has since brought STRmix online,
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including the FBI and also the 28 or so other

laboratories, also had to do independent validation

studies, as well.

Q. And were every single one of those published?  

A. No, and that's not typical.  Typically, it's very

difficult to get multiple validation studies published on

the same topic because it's no longer new and novel.

Once the FBI laboratory published the internal validation

studies of STRmix, I would not expect to see those

additional laboratories that brought STRmix online to

also publish.

Q. Now, in this report -- it's dated September 2016; is

that correct?

A. It is.

Q. And that was after the FBI went online with STRmix;

is that correct?

A. That is correct, yes.

Q. So the developmental study had already been done; is

that correct?

A. The developmental study, yes, had been.  That is

correct.

Q. And had the FBI already done its internal validation

study?

A. It had already performed the internal validation

study.  I cannot recall the exact date the internal
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validation was published, however.

Q. Now, if you would turn to Page 80.

A. I'm sorry.  Did you say 8-0?

Q. Yes, 80, the second full paragraph on that page,

it's addressing current studies that have adequately,

quote, "adequately explored only a limited range of

mixture types (with respect to numbers of contributors,

ratio of minor contributors, and total amount of DNA)."

Do you see that?

A. I do, yes.

Q. And the next sentence indicates that the two most

widely used methods, one of which being STRmix, appear to

be reliable, quote, "within a certain range, based on the

available evidence and the inherent difficulty of the

problem."  

Is that correct?

A. That's what it states in this article, correct.

Q. And if you look at the footnote, that's actually

based on the Buckleton paper; is that correct?

A. Yes.  It is referencing that paper, correct.

Q. And that's the validation, the developmental

validation study you're discussing; is that correct?

A. That is one of them listed.  However, there are

additional papers listed here.

Q. And then the next sentence states, "Specifically,
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these methods appear to be reliable for three-person

mixtures in which the minor contributor constitutes at

least 20 percent of the intact DNA in the mixture and in

which the DNA amount exceeds the minimal level required

for the method."    

Is that correct?

A. That was recommended by PCAST.  That is the group

that developed this report.  And that is -- although it's

recommended here on Page 80, it is not generally agreed

upon in the forensic community.

Q. So the forensic community decided that John Holdren,

assistant to the president for science and technology and

the director of the Office of Science and Technology

Policy; Eric Lander, the president of Broad Institute of

Harvard and MIT; multiple vice chairs, including a

professor in computer science and integrative biology at

the University of Texas at Austin; an individual retired

from Honeywell; individuals associated with The Aerospace

Corporation and astrophysical sciences; a professor from

Princeton; a professor of natural resources and

environment from the University of Maryland; a professor

of physics from the University of Maryland; and numerous

other individuals, that they did not know what they were

talking about?

Is that what you're saying?  
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A. I wouldn't say it like that.  What I'm saying is,

those individuals do not have backgrounds in forensic

science, as well as backgrounds in probablistic

genotyping specifically as it relates to forensic

science.  So although that was a recommendation put forth

in this paper, again, they are not forensic scientists

and there was no forensic scientist on that committee.

So although it is stated in this paper, we have

performed validation studies up to five-person mixtures

with Identifiler, which was the kit used in this specific

type of DNA testing.  That was part of our validation.

And therefore, that is also part of our protocols, where

we could interpret up to five-person mixtures if we are

assuming a contributor.  If we are not assuming a

contributor, we have validated up to four-person mixtures

using STRmix.  And each individual laboratory that brings

STRmix online would have to validate the number of

contributors according to their capabilities at their

laboratory.

Q. So the developmental study -- I'm sorry.  The

developmental validation study which you keep referring

to, which is what the FBI relied on to come on board,

that's where this information is coming from, is that not

correct, that what they looked at was validating it in

three-person mixtures, where the minor contributor
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constitutes at least 20 percent of the intact DNA and

that the DNA exceeded a certain minimal level; is that

correct?

A. No, that's not how I take this.  How I take this is

that it's saying that the developmental validation talks

about how it is important to validate using a different

range of mixture types with respect to the number of

contributors.  It's important to validate how -- what the

different ratios between minor and major contributors

are, and the total amount of DNA put into your system.

Those are what's recommended by the

developmental validation, and that's what was done by our

internal validation.  We internally validated mixtures

using different numbers of contributors, the ratio of the

major and minor contributors, as well as the total amount

of DNA put into the system.  And that was done by our

validation.

Q. But my question was:  Is that information coming

from the developmental study, that what they looked at

was mixtures of three individuals, where the minor

contributor was at least 20 percent of the intact DNA,

and the DNA amount exceeded a certain minimal threshold;

is that correct?

A. That may be their interpretation of those papers.

However, those papers do not specifically state that you
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cannot interpret more than three-person mixtures with 20

percent.  That's not outlined in the developmental --

Q. You say "papers."  Is there more than one

developmental validation paper that I've missed?

A. No.  I'm referring to the developmental validation

paper as well as our internal validation paper.

Q. All right.  I am asking you about the developmental

validation paper which was formulated by Dr. Buckleton

and others who, as I understand it -- correct me if I'm

wrong -- developed STRmix, and whether or not this

information was pulled from that validation study in

which what that validation study was examining were DNA

mixtures of three individuals, with a minor contributor

of at least 20 percent, and in which the DNA exceeded a

certain minimum threshold; is that correct?

MR. SPINDLE:  Objection, Your Honor; compound

and vague.   

THE COURT:  If the witness understands the

question, she can answer it.  If not, break it down.

A. I would say that from what I understand of that

question is that these figures were interpreted from that

developmental validation study.  However, that validation

study does not outline specifically that you cannot

interpret more than three-person mixtures.

Q. But the validation study was only looking at
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three-person mixtures, with a minor contributor of at

least 20 percent; is that correct?  

A. I do not refer specifically to what their mixture

ratios were.  However, the FBI laboratory, on their

internal validation, did look at mixtures with much less

of that ratio than 20 percent, and it was deemed to be

suitable for obtaining the correct results.

Q. And would you agree that for scientific validity

purposes, that it is important to have both developmental

validity established, as well as your internal validity;

is that correct?

A. Yes, that's correct.  And, again, I do not agree

with this statement set forth in PCAST, that you need to

have at least 20 percent of DNA from the minor, or from

each individual, and that it must be larger than

three-person mixtures, because that does not correspond

with how I interpreted the developmental validation, in

addition to the training I received from the authors of

that developmental validation.

Q. When did you go to training from those authors?

A. In 2015, prior to implementing STRmix, I took a

week-long training program with John Buckleton, as well

as Jo-Anne Bright.  

Q. Where was that training?  

A. The training was at the FBI laboratory, where they
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came in and gave us a week-long training of STRmix; the

background of STRmix; and how to use STRmix as it

pertains to criminal casework.

Q. And were there instructional materials provided in

that?

A. There were PowerPoint presentations provided to us,

as well as hands-on exercises where we, as analysts, used

STRmix on samples that they've created.

Q. And in the samples that they created, how many

contributors were in those samples?

A. There were a variety of number of contributors.  I

don't specifically recall.  I do know with our internal

validation, we went up to five contributors.

Q. Did you create notes or anything of the sort during

that training?

A. Yes.  I mean, I took notes during the training,

that's correct.

Q. Did anybody from the government ever request from

you a copy of those notes or the instructional materials

that were provided by PowerPoint?

A. No.  For training purposes, that training occurred

back in 2015, and it didn't relate to a specific case.

It's just on the applications of STRmix and how to use

STRmix, that was prior to us going online with STRmix.

Q. So nobody associated with this case ever asked you
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for those materials?

A. That is correct.

Q. You've mentioned a lot about FBI protocols.  Did

anybody from the government ever ask you for copies of

protocols?  

A. Yes, and they were all handed over.

Q. All of them were provided?

A. All of them relevant to this case were, yes.

Q. Do you remember which policy numbers or which

protocol numbers those were?

A. I don't remember specifically because it would be a

long list of protocols.

Q. If you printed it out, would it be really thick?

A. It would be -- yes.  I mean, it would be relatively

thick because it would include protocols for -- we

provide protocols of every step of the process, so we

would provide protocols for the serology that's done,

both blood and semen, we would provide protocols on the

DNA processing as well as the interpretation guidelines,

and all of that would amount to a number of pages. 

Q. And would those protocols include policies when it

comes to making assumptions as to the number of

contributors to a sample for your STRmix analysis?

A. It would be included in our interpretation protocol,

yes.
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Q. Okay.  So that is available, and you provided that

to the government?

A. Yes.  It would be included in our interpretation

protocol about how -- it would be the STRmix -- or excuse

me -- the Identifiler interpretation protocol, which is

specifically that.

Q. Okay.  

MR. LINNENBURGER:  May I have just a moment,

Your Honor?

THE COURT:  You may, counsel.

(A discussion was held off the record.)

MR. LINNENBURGER:  Thank you, Your Honor.

Q. Now, if I may refer you to -- I'm sorry.  Do you

have the full binder in front of you?

A. I just have my --

Q. All right.

MR. SPINDLE:  Which one?

MR. LINNENBURGER:  Number 7.  It was admitted.

If you would open to Government's Exhibit 7 in that

binder, which I believe all of the exhibits in this

binder have been admitted, Your Honor.

A. Okay.  I found it.

Q. All right.  And is this the developmental validation

study we keep referring to?

A. Yes, it is.
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Q. Okay.  If you wouldn't mind turning to what is

marked Page 231 up at the top.  In the second column, it

indicates that there's a number of factors within the

software that are under the control of the operator or

lab that can affect errors; is that correct?  

A. Yes, I see that statement.

Q. So there's still a little subjective part of this;

isn't that right?

A. There is -- yes.  I mean, the examiner has to

interpret the data correctly in order for STRmix to run

correctly, yes.

Q. For instance, in order to get reliable information

out of STRmix, some factors that need to be considered

are the number of contributors to a profile; is that

correct?   

A. That is correct, yes.

Q. The quality and intensity of the profile; is that

correct?

A. That is correct, yes.

Q. And the number of replicates available for analysis;

is that correct?  

A. That is correct.

Q. And the reason that you didn't run, at least as far

as Item 5 the first time around, was the quality and

intensity of the certain DNA profile was insufficient; is
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that correct?  

A. That is not correct.  In 2014, this software was not

available to us.  So therefore, it was not suitable for

running through STRmix because we didn't have STRmix

online.  Had we had STRmix online in 2014, it would have

been of sufficient quality and quantity to use STRmix.

Q. So did the quality and quantity of the DNA improve

in the two years after you had used it all up and not

retested it?

A. No, the data hasn't changed.  What's changing is the

way the statistic is calculated.

In 2014, the statistic was a combined

probability of inclusion, which is what the FBI was

currently using.  That type of statistic relies on the

fact that you must be seeing all of the information.  It

cannot handle loss of information due to low level

samples.

In 2016, now STRmix is available, and STRmix

can model that situation.  Therefore, although the data

of the profile has not changed, the ability to interpret

it has changed.

Q. In the number of contributors, if you turn to Page

233, if you just flip the page, that's what I'm looking

at, which will make it easier to follow along.  I'm

sorry.
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When you're talking about the number of

contributors, that can have a pretty dramatic effect on

what your outcome would be in STRmix; is that correct?

A. It can have an effect.  Typically, it will lead to

false exclusions if you underestimate the number of

contributors.  And if you overestimate the number of

contributors, it typically will model a low level trace

contributor.  So it can affect it, yes.

Q. So it alters the outcome; is that correct?

A. It can.  It can lead to false exclusions, or it can

create low level trace contributors, which is why in our

validation study, when we performed our validation, we

actually took profiles where we knew the exact number of

contributors, and we did one less and one more than that,

to see how STRmix behaved.

Q. Did you ever do two more?

A. We did not, not that I recall.

Q. And how was it known, in those samples, what the

number of contributors were?

A. Because those samples at the time, they were created

in-house.  Those were laboratory-prepared samples for the

validation process, so we knew how many contributors were

present in those samples.

Q. So how did you know how many contributors were

present in the samples that you ran through STRmix?
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A. You can never know the exact number of contributors.

I used my education, my training, and my experience to

give the assumed number of contributors based off of the

profile information I am seeing.

Q. And so, for instance, if you look at your initial

2014 report, as to Item 5, in 2014, how many contributors

did it appear that there were to you then?

A. Two.

Q. And does that occur -- does that show in your

report?

A. It says -- it doesn't say specifically.  However,

this is how we typically reported this in 2014.  It would

state the number of contributors if it differed from two.

Because it says the autosomal DNA typing result -- or

excuse me -- the autosomal DNA foreign to Ms. Enoah is

not suitable for matching purposes.  We would typically

give a number of contributors there if it was more than

one individual.

Q. Okay.  For instance, in Item 10, you indicated that

there was DNA from three or more individuals; is that

correct?

A. That is correct.

Q. And how did that transform from three or more to

four in the next one?

A. In 2014, the way we calculated number of
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contributors was, we always just counted up how many DNA

peaks we saw and divided it by two.  And the reason for

that is, we know one can come from mom, one can come from

dad.  Based off the statistic we used, we don't make

assumptions of number of contributors back in 2014.

Therefore, we always provided the minimum number of

contributors that could be present.

So therefore, in this instance it was

interpreted as three or more.

In 2016, that same sample, when I was going to

run it through STRmix, now STRmix does assume a number of

contributors, so I had to look at the entire profile,

look at the height intensity of each peak, and make an

assumption on that number of contributors based off of

the data I was seeing in the profile.  And that's why I

changed it to four at that point in time.

Q. But you were no longer concerned with artifacts and

stochastic effects and all that when you were trying to

determine how many individuals may have contributed to

the sample, because as far as you're concerned, it

doesn't matter for STRmix; is that right?

A. I wouldn't say it doesn't matter for STRmix.  If you

leave an artifact in that is not a real DNA type or a

stutter peak, it can lead to a false exclusion.  So it is

important to interpret your data correctly.  And stutter
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is modeled with STRmix, but we also have stutter

thresholds we expect to see at the FBI laboratory, based

off our validation.  

So therefore, I used all of that information to

determine my number of contributors of four.

Q. And, in fact, you're the one that has to plug in

that there's four contributors; is that correct?

A. That's correct.  The way STRmix works is that you,

as the analyst, have to enter the number of contributors.

Q. And that, you were basing on your decision as to

what were and were not true markers on the -- with the

data that you were seeing?

A. That is part of it, yes.  I was using the data that

I was seeing; also the imbalance between the different

alleles, which are the DNA types in that profile.  I was

also using it based off the output I received from

STRmix, after I ran STRmix.

STRmix has checkpoints where, as an analyst,

you can review the output to determine if you potentially

included the wrong number of contributors.  So, for

instance, there are checks in the process that I was able

to review.

Q. And is that -- these checks during the process, are

reports generated with that?

A. The STRmix -- there's a STRmix output that is
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included in my case file, where it lists different

numbers or variables that I can review, and that is on

the printout, yes.  It's not in a report.  It's on the

STRmix output file that I print and include in my case

file.

Q. And are you referring to the different percentages

of potential contributors?  Is that the printout that

you're talking about?

A. Yes.  And there are a variety of things an analyst

can look at when they complete STRmix, including that is

one of the percentage of individuals.  If that does not

appear correct, it could indicate that you entered the

incorrect number of contributors.  If the stutter

variances or allele variances are very high, that could

indicate that you entered the wrong number of

contributors.

There's a Gelman-Rubin statistic or calculation

that's done, that allows me to review to make sure it

potentially came to the correct conclusion.  So there are

a lot of checkpoints, as an analyst, I can review with

the STRmix output to ensure I did run the sample using

the correct number of contributors.

Q. And did you ever run any of these assuming a

different number of contributors?  Or only the ones that

are included in your report?
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A. Only the ones that are included in my report because

based off of my training and experience, I did not feel

that there was another number that was appropriate to the

sample.  And, again, that was then technically reviewed,

and my technical reviewer also agreed with me.

Q. When you're making assumptions as to the number of

contributors, is part of what is being considered

information received from the case agent regarding the

potential facts of the case?

A. No.  When we are determining number of contributors,

we do not use the potential facts of the case to

determine that number.  We only use the data that's in

front of us, based off of what we are able to obtain from

a specific item.

Q. Do you ever rely on information from the case agent

in order to conduct your analysis?  Or do you just go

where the data leads you?

A. We rely on the information provided to us to

determine what type of crime is alleged to have occurred.

And the reason for that is because it can be important to

determine if blood or semen exams are necessary.  So, for

instance, if it's an alleged sexual incident, then we

would typically do semen testing.  If there is no sexual

component, we wouldn't typically do semen testing.

So therefore, we use that information to
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determine our course of action for testing items, but it

does not -- it does not come into play necessarily when

using the information for interpretation purposes; unless

we know that the items came directly from a person, we

may be able to assume they are present, such as on the

vaginal, cervical, oral swabs, we assume Ms. Enoah to be

present because they came directly from her, and that was

obtained from the incoming paperwork, as well.

Q. You are familiar with the 2017 SWGDAM Interpretation

Guidelines for Autosomal STR Typing by Forensic DNA

Testing Laboratories; is that correct?

A. Yes, I am.   

Q. And in that document, which I believe is Number 6 in

that binder, if you need to refer to it, there is still

quite a bit of discussion as to stochastic effects and

artifacts, and using that information to determine how

confident you can be as to the number of contributors; is

that correct?

A. These SWGDAM guidelines do provide guidance for

laboratories on how to use that information to determine

whether or not a peak is real or an artifact, yes.

Q. And in order to do that, you look at things like

peak height ratio and stutter thresholds, as you

discussed, stochastic thresholds, all that sort of thing;

is that correct?
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A. That is correct, yes.

Q. In the FBI internal validation study, how many of

the mixtures contained DNA levels that were below the

stochastic threshold?

A. I don't recall the specific number of samples.

However, there were multiple samples.  We looked at DNA

in very low level amounts, as well as DNA in high

amounts, and so there were multiple samples.

Q. And does the FBI have guidelines for addressing

potential sharing of alleles among contributors?

A. That would be included in peak height ratios when

you have more than one person showing up on a single DNA

type.  So, for instance, if you have a mixture, and one

person in that mixture is an 11/12 and the other person

is an 11/11, there would be sharing at that 11.  So the

11 peak would be expected to be higher.  And therefore,

typically it could be out of peak height ratio with the

other partner peak of a person.  But that is going to

depend on the amount of DNA in the system.

So we do have ways to look at that, yes.

Q. Now, in 2014, when you were looking at these things,

the different thresholds that the FBI laboratory set,

those were put in place in order to address instrument

and human error; is that correct?

A. I would not call it error.  The threshold was to
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ensure you are seeing all of the information due to the

fact that when you have a low level sample, you know

based off validation that you may not see all of the DNA

typing results present.  Therefore, it would not be in a

defendant's best interests to use those locations for

statistical purposes because you know that you could be

missing information.

So we would just, in 2014, not include it.  But

it wasn't due to error.  It was due to just the nature of

the DNA profile.  Low level samples tend to miss, you

know, miss certain information because it's at low level.

Q. So those are dealing with just the nature of DNA

itself, and not necessarily issues associated with

perhaps not necessarily you, but someone in your

laboratory making a small mistake?

A. Correct.  If you have low level samples, so if

there's not a lot of the DNA from a specific person in a

mixture, they're going to be considered, again, a minor

contributor, and that minor contributor can be at high

amounts of DNA or at low amounts of DNA.

Through validation, we saw that peaks below our

stochastic threshold tended to have the partner peak not

present in the sample.  And, again, what that means is if

you received an 11 from your mom and a 12 from your dad,

if that was below the stochastic threshold, you may only
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see the 11.  You could be missing that 12.  

And that was all done through an extensive

validation that we performed on the typing kit we were

using at that time.

Q. STRmix has never been validated, as far as you know,

for samples when the number of contributors is simply

unknown, has it?

A. I would say that all profiles are unknown.  We don't

ever know exactly how many individuals are present.

However, using your education and training, you can make

an estimate or an assumption of that number, and that's

all through validation.  I would say that you never know

exactly what the number of contributors is.

Q. And so my question was:  As far as you know, STRmix

has not been validated for samples in which the number of

contributors is unknown; is that correct?

A. That is correct, because you always need to have an

assumed number of contributors when you run STRmix.

Q. And, in fact, if you ran STRmix multiple times, you

would get different numbers every time; is that correct?

A. You would get slightly different numbers each time,

and that's just due to the nature of probablistic

genotyping.  Every time you run a sample, it does this

MCMC process.  It's Monte Carlo Markov Chain process.

And there are differences every time you run it, just by
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nature.  So yes.

Q. Did you ever review your lab's communication logs in

full concerning the samples that were provided to you for

testing?

A. Yes, I did.

Q. And so you're aware of all the information that was

provided to your laboratory through the case paperwork

and, for instance, the SANE examination, that sort of

thing; is that correct?

A. That's correct.  I did have a copy of the SANE

examination notes.

Q. And so you're aware that the victim alleged that she

was penetrated digitally and with a penis; is that

correct?

A. Yes.  That was in the paperwork, correct.

Q. And that she had had consensual sex with a

completely different person within five days of the

incident, although that person was never identified; is

that correct?

A. That was documented, yes.

Q. And that somebody from your laboratory had in fact

notified the case agent that it might be good to get the

DNA from that person that she had had consensual sex with

within five days of the incident; is that correct?

A. That is correct, yes.
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Q. And as far as you're aware, was that individual ever

identified or their DNA ever provided to you for testing?

A. I'm not sure if they've ever been identified, to my

knowledge.  However, a sample was not provided, no.

Q. And despite that information, in your analysis you

did not find any evidence that you could draw to,

indicating that male DNA was present from any of the

internal swabs; is that correct?

A. From the internal swabs, that is correct.  No DNA

unlike Ms. Enoah was obtained from the internal swabs

including the vaginal, cervical, or oral swabs.  That's

correct.

MR. LINNENBURGER:  May I have just a moment,

Your Honor?

THE COURT:  You may.

MR. LINNENBURGER:  Just a few more, very 

briefly, Your Honor.

THE COURT:  Let's wrap it up, Mr. Linnenburger.

Q. When the FBI did its internal validation study, how

low of a percentage of -- did it validate for minor

contributors?

A. I don't recall the specific number.  However, we

were looking at different mixture ratios, including 10 

to 1 mixture ratios.  I don't know specifically the

amount of DNA.  I cannot recall.
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Q. And so do you know if the FBI internally validated

STRmix as to the specific ratios that were present in

this case?

A. I cannot state specifically exactly what the ratio

in an evidence sample is.  There was one estimated using

STRmix, and I can't say specifically if that exact ratio

was used.  However, I don't think that that's necessary

for the interpretation of this case.

Q. It's not necessary to be validated, to interpret?

Is that what you're saying?

A. There are many possible combinations of mixture

contributors that are possible in any evidence sample,

and it's never known, and so there is no way to validate

every single mixture ratio that could potentially exist.

What's important is that you validate a range of

mixtures, to show that the software behaves appropriately

across that range.  And that was, in fact, done.

Q. But you cannot say, can you, today, that the samples

that were tested in this case fall within the range that

the FBI validated?

A. I would expect that they were, only because we

looked at low level samples, where we had mixtures with

major contributors and low level minor contributors.  But

I cannot say specifically to the ratio in this case

whether we looked at that, no.  
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MR. LINNENBURGER:  Nothing further, Your Honor.

THE COURT:  Is there any further need of the

witness here?

MR. SPINDLE:  Brief redirect, Your Honor.

THE COURT:  You've got five minutes when we

reconvene at 1:00.  

COURTROOM DEPUTY CAROL BEVEL:  All rise.

THE COURT:  Five minutes.

(Recess from 12:05 p.m. until 1:05 p.m.) 

COURTROOM DEPUTY CAROL BEVEL:  All rise.

THE COURT:  Let us continue here.  You may be

seated.

You have five minute here, Mr. Spindle.

MR. SPINDLE:  Thank you, Your Honor.

THE COURT:  All right.

MR. DONATELLI:  Your Honor, a preliminary

matter?  With the Court's permission, would it be all

right to remove one cuff from Mr. Russell?  He has been

writing notes.

THE COURT:  Yes.  If the marshals can ensure

security, that's always my criteria.  If they believe

they can, then I'll permit one hand to be released.

UNITED STATES MARSHAL:  That's fine with us.

THE COURT:  Okay.  That's fine.

MR. DONATELLI:  Thank you, Your Honor.  
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REDIRECT EXAMINATION 

BY MR. SPINDLE:  

Q. Ms. Smith, during cross-examination you were asked

about packaging of the sword that arrived at the FBI lab,

correct?

A. Correct.

Q. And what was the noted issue with the packaging with

the sword?

A. For the sword only, it did state in the

communication log that one -- a portion of the sword,

including the handle, had been sticking through the

packaging.

Q. And was that just the outer packaging?  

A. It doesn't specifically specify which layer of

packaging that is.  It could have been the innermost

packaging; it could have been the outermost packaging.

From the notes I have, it's not clearly stated.

Q. When you received it, was the innermost packaging

still preserved?

A. When I received the items, the item was properly

sealed.

Q. And is it typical for the FBI lab to open the

internal seal when they receive things, prior to it going

to the DNA testing area?  

A. It depends on the items.  Typically, they will not
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open the innermost layer of packaging, to prevent any

loss or transfer of evidence.  However, some items can be

opened in their entirety.

Q. And the way you observed it when you received it to

do the DNA testing, was that sufficient to preserve the

integrity of any potential DNA on the inside?

A. Yes.  When I received it, it was.

Q. Is it consistent with FBI standard operating

procedures to still test the sword, despite the fact that

there was at least some issue with the packaging?

A. Yes, it is.

Q. You were asked about the Y-STR database used in the

analysis of this case?

A. Yes, that's correct.

Q. And any criticism of the Y-STR database only applies

to the results from the gluteal folds, right?

A. I'm not sure specifically what the argument is.  I

was under the understanding it was the Y-STR database in

general.  However, with the breast swabs, I was able to

do additional testing, including autosomal typing

results.

Q. And did the autosomal typing results in 2016 confirm

the Y-STR analysis in 2014?   

A. Yes, it did.  The 2016 report with the autosomal

results on those breast swabs did state that Mr. Russell
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was the source of the DNA from those swabs unlike Ms.

Enoah.

Q. And so the only results that needed to employ the

Y-STR database in 2016 were those regarding the gluteal

folds, right?  

A. Yes, I would state that as true.

Q. You were asked about the number of contributors.

How do you make an estimate regarding the number of

contributors in a mixture?

A. I look at the mixture in its entirety.  I will take

into account all of the data that is present in that

mixture.  I will use my training, my experience, my

knowledge of how DNA behaves, to estimate the number of

contributors.

Q. And the fact that there could have been another

possible contributor, would that render the results

invalid in any way?

A. No, it would not.

Q. Were there ways that you could verify the validity

of the estimated number of contributors that you had?  

A. Yes.  There is, again, a lot of checkpoints in

place.  It is technically reviewed by another qualified

examiner, and they have to agree with my interpretation

on the number of contributors.  In addition, STRmix has

output files that can be reviewed, and are reviewed, as

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   107

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

part of our protocols to ensure that it is giving a valid

estimate and therefore agrees with the number of

contributors you interpreted.

MR. SPINDLE:  Nothing further, Your Honor.

Thank you.

THE COURT:  All right.  I do excuse you at this

time.  May this witness be permanently excused?

MR. SPINDLE:  She may, Your Honor.

THE COURT:  All right.

MR. LINNENBURGER:  No objection, Your Honor.

THE COURT:  All right.  Thank you so much.

THE WITNESS:  Thank you, Your Honor.

THE COURT:  You may call your next witness.

MR. NAYBACK:  The United States calls Jerrilyn

Conway to the stand.

COURTROOM DEPUTY CAROL BEVEL:  Please raise

your right hand.  You do solemnly swear that your

testimony in this matter shall be the truth, the whole

truth, and nothing but the truth, so help you God?

THE WITNESS:  I do.

COURTROOM DEPUTY CAROL BEVEL:  Please be

seated.  Please state your name and spell your last name

for the record.

THE WITNESS:  My name is Jerrilyn Conway.  My

last name is spelled C-O-N-W-A-Y.
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THE COURT:  And how is your first name spelled?

THE WITNESS:  My first name is J-E-R-R-I-L-Y-N.

THE COURT:  Thank you.

MR. NAYBACK:  May it please the Court.

THE COURT:  You may proceed.

JERRILYN CONWAY, 

after having been first duly sworn under oath,  

was questioned and testified as follows:   

DIRECT EXAMINATION 

BY MR. NAYBACK:   

Q. Ms. Conway, where do you work?

A. I work for the FBI laboratory, which is in Quantico,

Virginia, but I am physically located here in

Albuquerque.

Q. How long have you been with the FBI laboratory?

A. Since 2000.

Q. Seventeen years experience with the FBI laboratory?

A. Yes, sir.

Q. What is your current title and responsibilities?

A. I am a forensic examiner, like Tiffany, but I am

also a legal program manager.  So as a forensic examiner,

I also will decide what items of evidence need to be

tested by our DNA unit for serology and DNA analysis.  I

will analyze those results that come back from the

biologists, and write reports, and testify as needed.
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Additionally, I have additional

responsibilities, as a legal program manager, to keep up

with current challenges and court information so that our

examiners are kept abreast of what's going on in DNA

challenges.  And I also do some training with our

examiners, to help make sure that they are prepared for

moot court type exercises and courtroom testimony.

Q. Is part of your responsibility to keep up to date on

the latest DNA methods and technology that the FBI

utilizes at the FBI lab?

A. Yes, it is.  And, in fact, I'm part of a group that

helps write the standard operating procedures which are

based on our validation studies that we do when we

implement new technologies.

Q. What is SWGDAM?  

A. SWGDAM is the Scientific Working Group on DNA

Analysis Methods, and it's a group of about 50 forensic

scientists from the United States and Canada, and they

get together to discuss current topics in DNA analysis.

And their main function is to develop the quality

assurance standards for DNA testing laboratories.

Q. The FBI crime lab, is that part of its accreditation

process to make sure that they are following the quality

assurance standards?

A. Yes, it is.
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Q. Who accredits the FBI crime lab?

A. We are accredited by ASCLD/LAB which is the American

Society of Crime Laboratory Directors, Laboratory

Accreditation Board.

Q. Are you a member of SWGDAM?

A. I'm an invited guest to SWGDAM, and I go -- I'm part

of the autosomal interpretation DNA subcommittee.  So the

2017 guidelines that were written and published by SWGDAM

this year, I was part of the group that developed those

guidelines.

Q. Can you describe your experience in the field of DNA

analysis prior to working in your current position?

A. Prior to joining the FBI, I was a -- I worked in a

genetics lab at New Mexico State University and did

research in cotton genetics.

Q. While at the FBI crime lab in your earlier years, do

you have hands-on experience in the lab back in Quantico?

A. I do.  I was a biologist for about four years, and I

did the hands-on testing for serology and DNA analysis,

using those methods that were in place at the time.

Q. Can you describe your educational background?

A. I have an undergraduate bachelor of science degree

in genetics from Texas A&M University, and I have a

master of science in molecular biology from New Mexico

State University.
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Q. For lawyers, they call it continuing legal

education, but do you keep up with, possibly, lectures or

continuing education in this field?

A. I do.  Part of my continuing education, we read

news, we read articles, published journal articles.  And

in addition, I go to conferences.  The most recent one

was in September of this year, I went to the

International Conference on Forensic Inference and

Statistics, which was in Minneapolis, Minnesota.

Q. Do you have the government's exhibit binder in front

of you?

A. Yes, sir, I do.

Q. Would you turn to Government's Exhibit 4.

A. Yes.

Q. Can you describe to the Court what this is?

A. This is the Quality Assurance Standards for Forensic

DNA Testing Laboratories.  The DNA testing laboratories

across the country are audited against these standards.

These are standards that are developed by SWGDAM and

issued by the FBI laboratory director, and they encompass

standards for handling evidence, education requirements

for personnel.  They also discuss the types of controls

that need to be run with DNA testing.  And they're

standards that -- the national standards that DNA testing

laboratories follow.
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Q. How many times have you been qualified as an expert

in Federal Court?

A. Approximately -- in Federal Court, approximately 15

times, I believe.

Q. State Court?

A. It's a total of about 25, total.

Q. Okay.  What does it mean for a scientific report to

be peer reviewed?   

A. Peer review means that a publication goes to a

journal for -- to be considered for publication, and that

draft goes to a peer review, or a number of peer reviews,

which are outside scientists that review the study to

determine that it's scientifically valid and can be

relied upon.  So and then once those -- there may be some

back-and-forth with the peer reviewer and the author, and

then that study is published in a peer-reviewed journal. 

MR. NAYBACK:  Your Honor, at this time the

United States moves for the Court to recognize Jerrilyn

Conway, a qualified forensic examiner at the FBI lab, as

an expert in the field of forensic biology, DNA analysis

and interpretation, with an ability to testify about the

DNA results in this case; how the FBI crime lab's current

methodology in DNA analysis works; how it's validated;

and how it's commonly accepted in the scientific

community.
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THE COURT:  Does defendant wish to address this

matter, this proffer?

MR. LINNENBURGER:  No objection for purposes of

this hearing.

THE COURT:  She is so recognized.

MR. NAYBACK:  Thank you, Your Honor.

THE COURT:  And accepted, yes.

MR. NAYBACK:  Thank you, Your Honor.  May I

proceed?

THE COURT:  Yes, go ahead.

MR. NAYBACK:  Thank you.

Q. (By Mr. Nayback)  What is a developmental validation

study?

A. A developmental validation study is a study that's

undertaken by the developers of a new method or

technology or software, to ensure that it has been --

that it performs as expected and to define the limits of

that technique in their hands.

Q. And internal validation study?

A. Internal validation is when a laboratory that wants

to implement that technique or software goes through

their own internal study to define the limits and make

sure that it's working correctly in their hands.

Q. So the FBI crime lab, if it's using STRmix, and the

California state crime lab, if it's using STRmix, there's
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going to be two internal validation studies, correct?

A. That's correct. 

Q. You can't use each other's?

A. No, you cannot.

Q. How are standard operating procedures developed,

then?

A. Standard operating procedures are essentially the

recipe book that the analyst will use to follow

step-by-step to use the -- to do their procedures.  So

those are developed based on the internal validation, and

those internal validation studies inform the procedures

that the laboratory will use and puts in place to perform

those procedures. 

Q. You helped develop standard operating procedures?

A. Yes, I did.

Q. Tiffany Smith follows the standard operating

procedures?

A. Yes.

Q. When she does her work, right?

A. Yes, that's correct.

Q. Did you submit a Rule 16 disclosure in this case?

A. Yes, I did.

Q. Will you refer to Government's Exhibit 2 in the

binder, and let me know whether that is your Rule 16

disclosure in this case?
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A. Yes, it is.

Q. Okay.  In your years of experience working for the

FBI lab, have you seen DNA testing advance and modernize

over the years?

A. Yes, it has.

Q. New methods are developed?

A. Yes.

Q. Currently, STRmix is one of the software procedures

you use, correct?

A. It is.

Q. Is the FBI looking at the future, and will there be

newer methods developed?

A. There will, yes.

Q. Okay.  So each time they're developed, they're

validated by the developer?

A. Yes.

Q. By the FBI?

A. Yes.

Q. And they're standard operating procedures, correct?

A. That's correct.

Q. Would you ever use a new piece of software or a new

testing kit without validating it at the FBI?

A. No.  We're precluded from doing that by the quality

assurance standards.

Q. Okay.  I think Ms. Smith went over how long STRmix
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has been used.  Can you turn to Government's Exhibit 7?

A. Yes.

Q. What is that?

A. This is the developmental validation paper that was

written by the developers of STRmix.

Q. Now, are you familiar with the defense counsel's

discovery request in this case?

A. Yes.

Q. You saw it, right?

A. Yes.

Q. More than one document requesting materials from the

FBI?

A. Yes.

Q. Did the FBI ever respond to all of those discovery

requests to the best of its ability?

A. Yes.

Q. Is there stuff back at Quantico, Virginia, that the

FBI made available to defense counsel to go see?

A. Yes.

Q. Did they?

A. No.

Q. Now, with regard to Dr. Buckleton, are you aware

whether the FBI asked to make himself available if

defense counsel wanted to talk with him or look more

closely at his software?
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A. If they had -- Dr. Buckleton is one of the

developers of STRmix, and if they had wanted to look at

STRmix further, there is a procedure that Dr. Buckleton

has published on his website to follow, to gain access to

that software.  As far as I know, that was not done.

Q. Okay.  The developmental validation of STRmix, was

that peer reviewed?

A. Yes.

Q. Okay.  The Forensic Science International:

Genetics, Elsevier, that publication company, and then

the journal that this is in, is that a commonly accepted

scientific journal in the forensic scientific community?

A. Yes, it is.   

Q. Okay.  Can you turn to Government's Exhibit 9?

A. Yes.

Q. Can you tell me what this is?

A. This is a table that is available on Dr. Buckleton's

website, that lists all of the laboratories who have

implemented the STRmix software in their labs.

Q. Okay.  And one moment.  Government's Exhibit 3?

A. Yes.

Q. What is this?

A. This is the publication for the internal validation

of STRmix that was done at the FBI laboratory.

Q. Are you aware of any peer-reviewed scientific
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literature that calls into question STRmix?

A. No.

Q. What is PCAST?

A. PCAST is the President's Council of Advisories on

Science and Technology, and it was a group of scientists

that advised the Obama administration about different

science problems that were determined to -- I'm not sure

exactly what their full scope was, but they did write a

document in 2016 regarding DNA testing, as well as other

forensic pattern evidence.

Q. And was anyone from the FBI crime lab invited to

participate in that council?

A. No.

Q. Do you know if there were any forensic scientists on

that council?

A. I don't think so, no.

Q. Do you know if there were any prosecutors or defense

attorneys, or any lawyers, for that matter, on that

council?

A. There may have been lawyers on that council.

Q. In the FBI lab, does it have a general reaction to

the PCAST's recommendations or criticisms of STRmix?

A. The FBI lab determined that it would not be

following the recommendations of the PCAST document.

Additionally, the Department of Justice also put out a
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statement that said that they would not be following the

recommendations of the PCAST advisors.

Q. Would you turn to Government's Exhibit 5?

A. Yes.

Q. What is this?

A. This is the SWGDAM Guidelines for the Validation of

Probablistic Genotyping Systems.  So this was a

guidelines document that was written by SWGDAM, and it

lays out the recommendations that it has for the

validation, both developmental validation and internal

validation, for probabilistic systems, which would

include STRmix.

Q. And Government's Exhibit 6?

A. Government's Exhibit 6 is the SWGDAM Interpretation

Guidelines for Autosomal STR Typing by Forensic DNA

Testing Laboratories, and this is a document that

discusses and gives guidelines to forensic laboratories

about interpreting autosomal DNA typing results.  And

while this document focuses on threshold-based

interpretation methods, it also recognizes that

probablistic genotyping needs to be addressed and will be

addressed in future documents by SWGDAM.

Q. Did you read Dr. Brenner's report, four-page report

that was tendered in this case?

A. I did.
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Q. Did he question the validation study, the SWGDAM

guidelines, or the standard operating procedures of

STRmix, to your recollection?

A. No, he did not.

Q. Did you read the report generated by Dr. Spence in

this case?

A. Yes, I did.

Q. Did you see anything in there that would cause you

concern about his questioning of STRmix?

A. No.  He didn't address STRmix specifically in that

report, and nothing that I read in that report would

cause me any concern.

Q. In fact, were there any scientific -- was there any

scientific literature cited in his report?

A. No.  No, not that I recall.

Q. I'm going to turn your attention now to Y-STR

typing.  How long has it been in use?

A. We've been using Y-STR typing since 2011.

Q. And if you'll turn to Government's Exhibit 13?

A. Yes.

Q. What is this?

A. This is a page that is printed from the US Y-STR

database.  Specifically, it's the introduction to the

database, and it discusses where the -- what laboratories

submitted samples to the database, as well as that it's a
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database that's managed by the University of Central

Florida.

Q. How many samples in the database?

A. There are approximately 35,000 samples in the

database.

Q. Okay.  And has the use of that database been

validated?

A. Yes, it has.

Q. Would you turn to Government's Exhibit 14?

A. Yes.

Q. What is this?

A. This is the original Ge paper, which was published

in 2010, which is an introduction to the US Y-STR

database.  It was written by Dr. Bruce Budowle, Dr. John

Planz, Dr. Arthur Eisenberg, Dr. Jack Ballantyne, and the

last one is Dr. Ranajit Chakraborty.  

Q. Are these six authors of this validation study

respected scientists in your community?

A. Yes, they are.

Q. Can you describe generally their backgrounds?

A. Some of them are at the University of North Texas

Health Science Center.  Dr. Bruce Budowle is a former FBI

employee.  He was our senior scientist during the times

when we were just starting with DNA testing at the lab.

Dr. Eisenberg and Dr. Ballantyne are both statisticians.
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Dr. Ballantyne is actually the curator of the US Y-STR

database, and so he is physically located at the

University of Central Florida.

Q. You previously indicated you read Dr. Brenner's

report in this case.  Did he specifically reference this

database, or did he seem to be aware of what database the

FBI was using?

A. The report wasn't clear as to whether he knew what

database we were using, no.

Q. Did he indicate whether it even mattered what

database the FBI was using?

A. He indicated that his arguments were independent of

that database.

Q. Okay.

MR. NAYBACK:  One moment.

Q. Government's 11.  Would you turn to that?

A. Yes.

Q. What are these?

A. These are the SWGDAM Interpretation Guidelines for 

Y-chromosome STR Typing by forensic DNA laboratories.

These are guidelines that were published by SWGDAM in

2014 and lay out the calculations that the database --

there's a search function that the database performs

initially when a profile is entered, and then there are

some additional calculations that are performed by the
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database.  Those calculations are laid out in this

publication and are supported by SWGDAM and reference

those references to a number of additional scientific

papers.

Q. Do I have it right that the US Y-STR database is the

largest, most comprehensive, and the best database to use

for Y-chromosome STR typing?

A. In the United States, yes, that's true.

Q. Are there larger ones outside the United States?

A. There are.  There's one called the YHRD which has --

I think it might have 200,000 samples in it, and those

samples are from all over the world, so divided then by

population.

Q. And then is the US Y-STR database, is that

constantly growing?

A. It is.  They are continually submitting or

soliciting from laboratories to submit samples to that

database, yes.

Q. Can you turn to Government's Exhibit 12?

A. Yes.

Q. Can you describe for everyone, you know, the

difference between software and the kits that you use?

What is Yfiler?

A. Yfiler is what's called an amplification kit, so the

steps of generating a DNA profile include getting the DNA
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out of the sample and then putting it through something

called amplification.  We do that with a process called

PCR, which stands for polymerase chain reaction.  That

process allows us to look at only the locations of the

DNA that we're interested in and that we know vary among

individuals.

So the amplification is performed with a

chemical reaction that's done in what we call an

amplification kit.  So there are chemicals that are all

incorporated into this kit that are used, then, for the

DNA typing process.

This developmental validation paper describes

the validation of the kit that we use in our lab.  This

developmental validation, of course, would have been

followed up with an internal validation that's done at

the FBI, and then our standard operating procedures would

have been informed based on those internal validation

studies.

Q. So like STRmix, Yfiler or other kits are internally

validated, and standard operating procedures are

developed?

A. Of course, yes.

Q. Okay.  I want to ask you some questions about Dr.

Brenner's report.  What did you understand to be his

chief complaint about the FBI DNA reports in this case?
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A. My understanding was that the issue was whether it

was appropriate to look at the DNA from different tribes

as a single group, or pooling these tribes into a single

group, and that his estimation of that was that it was

not appropriate.

Q. He cited a couple of -- maybe three or four pieces

of scientific literature.  Do you recall that?

A. Yes, I do.

Q. Two of them were his own?

A. Yes, they were.

Q. And then were you familiar or did you get a chance

to read the Redd and Hammer article?

A. I read it.  I read it, yes.

Q. So do you recall when that was published?

A. It was published in 2006.

Q. When was the USA Y-STR database developed?

A. It was developed sometime before 2010, and then the

publication for it was published in 2010.  The new

guidelines for that database came out in 2014.  And,

again, that database continues to grow, so the guidelines

that came out in 2014 were informed based on a

significant study of the database at the time.

So those calculations that were developed for

estimating likelihood ratios came about, using the data

in the database as being able to study that database for
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those calculations.

Q. And that will likely continue into the future,

right?  I mean, SWGDAM or the scientific community will

continue to look at the US Y-STR database and how it's

working?

A. Yes.

Q. So you heard Ms. Smith getting asked questions about

likelihood ratios.  I'm going to ask you the same.  Can

you explain how likelihood ratios are determined by using

the Y-STR database?

A. Yes.  It's a three-step process.  The first step is

to determine how often that profile is seen in the

database, itself.

The second step is to employ something called a

confidence interval, and this is done using a Clopper and

Pearson formula that was published in 1934, based on --

it corrects for sampling size, so it gives an estimated

frequency of what the most common you would expect of

frequency to be, given that it was seen so many times in

the database.

And then finally, a third calculation is

performed that uses a population substructure parameter

which is called theta, which is the Greek letter theta,

T-H-E-T-A.  That allows for the substructure that may be

present in the database to be accommodated for when that
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likelihood ratio is calculated.

So there are three steps to coming up with that

final number, and that final number is a very

conservative estimate of the likelihood ratio for that

DNA match.

Q. And so could you characterize how the FBI comes up

with its likelihood ratios?  Well, let me back up.  The

database generates the likelihood ratios, not the FBI,

correct?

A. That's true.  It's based on those formulas that I

just described, and those are supported by SWGDAM.  So

the SWGDAM publication, which is the 2014 interpretation

guidelines, lays out how that formula is applied, and

then when the FBI -- when the analyst inputs the data

into the database, the database then gives the absolute

number of times that that profile is seen in the

database, and then it calculates those additional, those

two additional -- it does those two additional

calculations.  

And then it's those final numbers which are

generated by the database that we report in our FBI

reports.

Q. And can you describe the difference of arriving at a

match, and then how likelihood ratios characterize the

match?
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A. Right.  So the match itself is determined by the

analyst.  So the analyst looks at the evidence profile

and they look at the profile that they've developed from

the reference sample in the case, and they determine

whether those two are the same or different.

If they are different, then that person could

not be the source of that sample.  And if they are the

same, then they match.  And if they match, then we need

to calculate a statistic to understand what the weight or

probative value of that match is.  So the likelihood

ratio is what that calculation is.

Q. In my reading -- or can you tell me whether your

reading of Dr. Brenner's four-page report in this case

was that he doesn't dispute there was a match; it was how

the database comes up with likelihood ratios?  Was that

your understanding?

A. That's my understanding, yes.

Q. Okay.  And can you characterize the US Y-STR

database, whether they come up with likelihood ratios

that are more conservative or otherwise?

A. The values that are generated by the US Y-STR

database are very conservative.  They're based on two

levels of conservatism.  One is that confidence interval

that is calculated with the first calculation, and the

second which accounts for the substructure data.
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There have been some arguments that maybe one

or the other of those calculations is needed, but not

both.  But the reason that both are calculated is so that

we ensure that we provide a very conservative estimate,

which is a lower bound, for the likelihood ratio that we

provide to the Court.

Q. Are you familiar with an Arizona -- I think it was a

federal case -- at which Dr. Brenner testified, where the

Court excluded Y-DNA evidence?

A. I am.

Q. Can you describe, if you recall, how many Native

American samples were in that case?

A. My understanding is that the Native American samples

in the database that was used for that case was

approximately 100.

Q. The defendant was Hopi, correct?

A. That's what I remember, yes.

Q. And was it established in court that there were zero

Hopi Y-DNA profiles in the database?

A. I don't know if there were certainly zero, or if

simply those were not attributed to a tribal affiliation.

I'm unsure.

Q. Okay.

THE COURT:  Is this the Kootswatewa case?

MR. NAYBACK:  Yes, Your Honor.
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THE COURT:  So we know what we're talking

about.  Go ahead.

MR. NAYBACK:  Thanks, Your Honor.

Q. So do you know whether that database is

scientifically validated?

A. I believe that the data -- I'm not sure which

database was used.  The order that I read, that was

provided, doesn't describe that database in enough detail

to know precisely which one was used.  I suspect that it

is a database that has been used previously, but I am

unsure that it is that one.

Q. It was not the FBI crime lab that did the forensic

work in that case, was it?

A. No, it was not.

Q. Arizona Department of Public Safety?

A. That's my understanding, yes.

Q. What's better to use, a 100-sample database or

33,000?

A. The 33,000-sample database for Y-STRs, it was a much

better database used.

Q. Are you aware of any scientific peer-reviewed

articles which call into question the Y-STR database?

A. No, I'm not.

Q. Is there a specific Navajo DNA database the FBI

could use?
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A. No, there is not.

Q. Did you read the defense counsel's motion to exclude

in this case?

A. I -- the original one from December of 2016?

Q. Yes.

A. Yes, I did.

Q. And did you take exception to any of the conclusions

or scientific statements made in that motion?

A. There were many scientific statements that were made

in that motion that were false.

Q. So there were errors and misstatements that you

noticed?  

A. Yes, there were.

MR. NAYBACK:  Court's indulgence?

THE COURT:  You may.

Q. Any idea why the FBI decided not to follow the PCAST

recommendations?   

A. The PCAST recommendations were very limited in their

scope as to what they recommended as scientifically

valid.  They did not take into consideration the many,

many studies which at that time were unpublished.  Our

internal validation at that time was not published.  And

in addition, there are a number of -- every laboratory

that has come online with STRmix has its own internal

validation which has been done, and those internal
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validations are not published and will not be published.

Publication, while it can be an important step, does not

-- the lack of publication does not mean that the studies

that have been done are not valid.

And so the FBI has taken the stance that we

have looked at a wide range of mixtures that go far

beyond what the PCAST recommends, but those have been

covered by our internal validation, and we're confident

that our standard operating procedures are informed based

upon our validation and that we stay within the limits

that have been defined by the validation procedures that

we have performed.

Q. Would the PCAST run drafts of their report past the

FBI crime lab?

A. Yes.

Q. Did you have an opportunity to comment?

A. We did, yes.

Q. Would they adopt those comments, or did they

consider them?

A. Many -- most of the comments that were provided to

PCAST prior to the publication of that report were not

adopted.

Q. Are there any labs, forensic labs I'm talking about,

that adopt PCAST recommendations, to your knowledge?

A. No, there are not.
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MR. NAYBACK:  Pass the witness.

MR. LINNENBURGER:  May it please the Court.

THE COURT:  You may proceed.

MR. LINNENBURGER:  Counsel.

CROSS-EXAMINATION 

BY MR. LINNENBURGER: 

Q. How are you this afternoon?

A. I'm well, thank you.   

Q. Is the FBI bitter that PCAST didn't put somebody

from the FBI on their panel?

A. No.   

Q. You touched on this a little bit at the end.  In

fact, they did use input from forensic researchers at the

Federal Bureau of Investigation laboratory and the

National Institute of Standards and Technology, as well

as from many other forensic scientists and practitioners,

judges, prosecutors, defense attorneys, academic

researchers, criminal justice reform advocates, and

representatives of federal agencies when they did their

report, did they not?

A. They may have listened to some of the -- they may

have listened to some of the input from those people, but

they didn't always take it into consideration during the

report.

Q. So they didn't necessarily agree with that input?
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Is that what you're saying?

A. What I'm saying is that all of the people that are

listed there don't necessarily agree with the

recommendations that are in that report.

Q. And so is one of your complaints about the PCAST

report that the FBI's recommendations were not

necessarily followed?  

A. That the FBI's recommendations were not followed?  I

would agree with that, yes.

Q. And the FBI is infallible; is that correct?

A. I'm sorry?

Q. The FBI is infallible; is that correct?

A. That's not what I stated, no.

Q. For instance, previously, the FBI announced -- I

believe it was in March of 2015 -- that the statistics

that they had been using for certain allele frequencies,

oops, it was incorrect; is that right?

A. That's true.  There were errors that were discovered

in the databases that were used to calculate allele

frequencies.  That's right.

Q. Do you know if that's perhaps why PCAST didn't

necessarily adopt everything the FBI wanted?

A. I can't speak to why PCAST didn't adopt what the FBI

recommended, no.

Q. Now, you think very highly of SWGDAM guidelines; is
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that correct?

A. Yes, I do.

Q. And, in fact, there are no SWGDAM guidelines as far

as the use of STRmix at this time, are there?

A. No, there are not.

Q. Nor were there in 2016, when the analysis was done

in this case; is that correct?

A. That's correct.

Q. And what ratios on your -- on the developmental

validation studies, what ratios in multi-contributor

mixtures were examined?

A. Could I refer to the developmental validations

paper?

Q. Sure.

A. There were two-person mixtures that went down to

approximately 1 to 10.  And then when they additionally

-- when they looked at 1 to 10 mixtures, they

additionally diluted those samples serially so that less

and less DNA from each contributor was included in that

study.  They also looked at three-person mixtures and

four-person mixtures at various ratios.

Q. And do you know what those ratios were?

A. The three-person mixtures, they looked at 1 to 1 to

1 mixtures, dropping. 

And then they also looked at --
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THE WITNESS:  So they're listed here, Your

Honor, in terms of percentage in the mixture, rather than

ratios.  

THE COURT:  Give me the reference number to the

exhibit.

THE WITNESS:  Yes, ma'am.  This is Exhibit

Number 7.

THE COURT:  Okay.  Go ahead.

THE WITNESS:  And I'm looking at Table 2, which

is on Page 229.

THE COURT:  All right.

A. And then they also looked at four-person mixtures

with ratios of 4 to 3 to 2 to 1; and four-person mixtures

at a ratio of 1 to 1 to 1 to 1.

Q. Now, that four-person mixture ratio, 4 to 3 to 2 to

1, does that match the ratio in this case as to the item

where it was presumed that four contributors were

present?    

A. I would have to look at the case file to see the

actual mixture proportions that were determined in that

case.  But this is also the developmental validation.  So

internally, when we did our internal validation, we also

looked at different contributor mixtures.  And while I

don't know the precise ratio of contributors, I would

expect that we did not look at the precise ratio of
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contributors, as was in this case, but we would have

looked at a range of different mixture proportions that

would have encompassed the type of mixture that was seen

in this case.

Q. And do you know what that range was?

A. The range for the internal validation?

Q. Internal validation, correct.

A. So the internal validation is Government's Exhibit

Number 3.  So in Table 1 on Government's Exhibit 3, it

describes the four different types of mixtures.  We

looked at two-person mixtures, three-person mixtures,

four- and five-person mixtures.

The contributor ratio range is listed in the

fourth column of that table.  And the range for

two-person mixtures goes from 10 to 1, to 1 to 1, with,

again, serial dilutions that would show the smaller

contributor potentially dropping out at lower levels, and

so we wouldn't be able to see that second contributor.

Three-person mixtures went from 16 to 1 to 1,

to 1 to 1 to 1.

Four-person mixtures, 16 to 1 to 1 to 1, to 1

to 1 to 1 to 1.

And finally, five-person mixtures, the range

went from 10 to 1 to 1 to 2 to 2, to an equal

contribution, so 1 to 1 to 1 --  
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Q. And it also --

A. -- to 1 to 1 of all five contributors.

Q. And do you know, were the mixtures -- can you

definitively say today that the mixtures examined in this

case fell within those ranges?

A. That the mixture would have fallen within the range

that we studied?  Of course.  Yes, it would have.

Q. It would have?  Or it did?

A. It did.

Q. And how do you know that it did, given that you have

just testified that you weren't sure what the ratios were

in this case?

A. Because the ratios that we looked at for validation

covered a wide range of mixture contributors.  So while

we wouldn't have seen the precise proportion of

contributors, we would have covered it within the range

of contributors that we looked at in validation.

Q. And so you're assuming that in this case it would

have fallen in that range; is that correct?

A. No.  I'm assuming that this case has a mixture

proportion that would be encompassed by what we're seeing

in the range that was studied during validation.

Q. Okay.  And it has got a number of mixtures

interpreted there in that same table.  And for the number

of contributors with four contributors, your study looked
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at a whopping 84 mixtures; is that correct?

A. That's correct.

Q. That's -- is 84 scientifically a lot?

A. This study actually covered a very large number of

contributors.  Yes, that would be considered a very

sufficient sample to determine the limitations of the

software.

Q. 84 mixtures?  If it works on 84, then it's fine,

it's valid?

A. Based on the studies that we did, yes, it is

certainly a sufficient number of mixtures to have looked

at with the tests that were done on those mixtures.

Q. And with three-contributor mixtures, it was only 64.

So you're comfortable?  We looked at 64 mixtures.  We're

sure it will work, no matter what the contributor range

is, as long as it's within those?

A. That's right, yes.

Q. And with five, the FBI looked at 24.  Is that a

significant enough number to draw a scientifically

accurate conclusion?

A. Yes, it is.

Q. Now, I understand that you have problems with PCAST

and that the FBI decided that it would ignore PCAST

because it was not on the panel, but would you agree with

the statement that in order to meet scientific validity,
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scientific foundational validity, that it should be

reproducible and that empirical measurements from

multiple independent studies should be provided?

A. I believe that it should be reproducible, and

empirical studies and multiple independent -- it depends

on how you define "independent," but --

Q. What if we defined -- would you define "independent"

as meaning, for instance in the case of STRmix, not from

the people who have developed it and are marketing it and

have a financial vested interest in saying that it works?

A. A developmental validation needs to be conducted by

the people who developed the software, so --

Q. I understand.  What I'm asking you --

THE COURT:  Don't interrupt the witness.

MR. LINNENBURGER:  I apologize.

THE COURT:  Mr. Linnenburger, let the witness

answer.  If you need clarification and follow-up, you

have the time to do that.

THE WITNESS:  Thank you, Your Honor.

A. The developmental validation needs to be done by the

developers of that software.  The internal validation,

which is done by each of the individual labs that have

implemented that software, I would consider that to be

independent and to allow for that empirical to confirm

the validity of that software system.  
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Q. "Independent" meaning that the persons involved in

the development of the software are not involved; is that

correct?

A. The persons that are involved in the development of

the software were involved in the internal validation

that we conducted at the FBI laboratory.  I do believe

that that internal validation shows that the software is

reliable and can be used for casework.   

Q. What I am asking you is:  Would you consider

independent studies if the individuals that were involved

in developing the software are the same individuals that

are assisting in conducting the studies?

A. Would I consider -- I wouldn't necessarily consider

those independent, no.  But I also don't consider that to

be a necessary requirement to determine that that

software is valid. 

Q. And you noted that STRmix developers were involved

in your internal studies.  Do you know if they were also

involved in any of the other internal validation studies

that have not been provided to us, that you continue to

cite to, from other laboratories?

A. Those other laboratories may have had involvement

from the software developers, yes.

Q. Now, when you are putting information into STRmix,

can you instruct STRmix to ignore certain data or certain
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potential markers?

A. You can, yes.

Q. And do you know if that was done in this case?

A. I would need to look at the STRmix output which

would be part of the case file.

Q. And so would it be fair to say that the STRmix

results depend largely on subjective input from the user?

A. I would not consider that input subjective, so I

would disagree with that qualification.

Q. Is it fair to say that the STRmix results depend on

the information submitted to it by the user themselves?

A. Certainly.

Q. Not necessarily just all of the data, the user

themselves is making independent judgment calls as to

certain portions of the data; is that correct?

A. That's true.  The user is required to remove

artifacts that are not considered peak information from

the profile; for example, bleed-through or pull-up which

Tiffany described earlier.  Those need to be removed from

the data.

Q. So we still have issue -- would you agree that there

still needs to be concern about the effect of artifacts

and such on any analysis even if we're using STRmix; is

that correct?

A. Those artifacts need to be accounted for and looked
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at by the analyst who's trained to determine whether

those should be left or not left in the input files.  And

those also need to be reviewed by the peer reviewer to

ensure that they also agree with the interpretation of

those artifactual peaks, yes.

Q. Now, you testified a little bit as to the Y-STR

database and calculations that go into that.  I believe

one of those calculations you indicated was based on

something published in 1934.  That was well before the

Y-STR database was developed, wasn't it?

A. Of course.

Q. But we still consider that valid; is that correct?

A. Yes.

Q. Such as a paper that may have been published in 2006

could still be valid when it comes to addressing whether

or not an appropriate database makeup should be used; is

that correct?

A. It's possible, yes.

Q. And, in fact, you indicated that when discussing and

developing the likelihood ratios from the Y-STR database,

that step number one is to figure out how many times that

Y-STR string appears in the database, itself?

A. That's right.

Q. And so step number one necessarily requires an

accurate and appropriate database; is that correct?
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A. Step number one is a count of how many times that

profile is seen in the database, so that's a simple:  Is

it here, or is it not here?  

I'm not sure what --

Q. Let me ask it this way, then:  If the database, for

instance, was a collection of DNA markers from plants,

you would not want to use that for your launching point

in developing the likelihood ratio if we're talking about

humans; is that correct?

A. That's correct.

Q. And, in fact, that is the same reason, is it not,

that the database is split up by racial makeup; is that

correct?

A. I'm unsure how those are the same.  I'm sorry.  I'm

not following your question.

Q. Caucasians and African Americans do not have the

same genetic makeup, do they?

A. No -- no, except they may.  There's a significant

amount of admixture between those different populations,

and so we may see what you might consider a type that you

may find predominantly in Caucasians, you may find in

African Americans.

Q. And is that because the populations of Caucasians

and African Americans, there has been intermixing over

time?
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A. Yes.

Q. And has there been the same intermixing inter-

tribally between different tribes?

A. There would be some amount of that, I'm sure.  Yes.

Q. You're sure.  And how are you sure?

A. Because those tribes are not closed -- completely

closed societies.  There would be some mixing between

those societies.

Q. And so would you expect -- you were a geneticist; is

that correct?  You've studied genetics?  

A. I have, yes.

Q. Are you familiar with migration patterns for native

peoples of the Americas?

A. Somewhat, but not -- not -- I'm not an expert in

migration patterns for Native American people.

Q. Is there anything in your background that would

suggest to you that Native American tribes in the

Northeast or in the Upper Midwest would have a somewhat

recent common ancestor with any of the Southwestern

tribes?

A. I think it's possible.

Q. But you can't definitively say one way or the other?

A. No, I cannot.

Q. And, in fact, when we're measuring Y-STR, that's

kind of what we're looking at, isn't it, is the
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patrilineal line?

A. We are, but we're also looking at STRs, which by

nature do mutate.  So even if there is a sharing of a

common ancestor thousands of years ago, there will be

differences in those -- there may be differences that can

happen through mutation.

Q. Now, if you were developing a database for Y-STR,

would it be better -- and the subject at issue was known

to be a member of the Navajo Nation, would it be better

to have 100 Navajo samples, or would it be better to have

33,000 from across the globe?

A. It depends on how well the Navajo is represented in

that sampling.  So if I -- 100 Navajo samples is not very

many.  So for Y-STRs, to look at or try to capture the

diversity, if I could, I would sample all of them.  We

don't have a database where I could sample all of them.

So we look at the information that we have, and we do

calculations so that we can provide weight to a match.  

But we don't have the ability to -- we don't

have a Navajo database.

Q. So we don't have one, so we just go with whatever we

believe is close enough, which is pooling all the Native

American tribes into one; is that correct?

A. Pooling all of the Native American tribes into one

was looked at when the 2014 US Y-STR guidelines came out.

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   147

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

And when those guidelines were made available, the

scientists that looked at those saw the clustering or the

substructure that was present in that pooled database,

and they recognized that they could account for that

substructure by doing the calculations that they

performed.

Q. And who were those scientists?

A. There were a number of statisticians on that group.

It's a group of scientists from SWGDAM; and in addition,

there are invited guests that come, including Jack

Ballantyne, who's one of the authors on the 2010 Ge

paper.  Dr. Bruce Weir was part of that group.  Dr. John

Buckleton, who is one of the developers for STRmix, was

also on that group.

And all of those are statisticians who looked

at the substructure that was in the database and

recognized that there were ways to account for that

substructure by doing additional calculations.

Q. And what is the additional calculation that takes

into account potential differences between, say, the

Navajo Nation Y-DNA lines and Iroquois?  

A. So if I could refer to the guidelines?

Q. Sure.

A. The guidelines are --

THE COURT:  Reference it by exhibit number.  
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THE WITNESS:  Yes, ma'am.  The guidelines are

Government's Exhibit 11.

THE COURT:  All right.

A. The calculation is on Page 13 of that exhibit, and

it's listed as Equation 3.  And at 10.3.1, it describes

Equation 3 is a match probability, which it describes as

the haplotype analog of the formulae described in the

National Research Council 1996 Recommendation 4.2.  The

match probability, or a likelihood ratio that

incorporates the match probability, should be reported.  

So this is the equation that is used by the 

US Y-STR database that accounts for population

substructure.   

Q. But that's the same equation, is it not, that goes

into effect if you're examining the Caucasian population;

is that correct?

A. The equation is the same.  The value that is used

for theta is different.

Q. Well, what is the value that is used for theta, for

instance, when you're looking at the Native American

population, to adjust for differences between the Navajo

and the Iroquois, for instance?

A. The value that is used for theta is dependent on the

number of loci that are present in the profile that was

searched against the database.

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   149

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

Q. So it has nothing to do with the population

substructure, then, does it?

A. Of course it does.

Q. You just indicated it's based on the number of loci

present.

A. And the number of loci determines how much

substructure is observed in the database because as the

number of loci gets smaller, there will be more

clustering or there will be more substructure observed in

the database.  So those two are interdependent.

Q. So if you have two samples, 15 loci reported on

each, one is Navajo, one is Iroquois, how does that

calculation adjust for the fact that they come from two

different subpopulations?

A. The calculation is applied to the Native American

database as a whole, not based on the population that the

sample -- that the sample allegedly came from.

Q. Have you ever testified as to Y-STR results?  

A. I may have.  I don't recall.

Q. Have you ever generated reports in any cases as to

Y-STR results?

A. Yes, I have.

Q. In any of those, did you ever indicate a likelihood

ratio in which you pooled any groups other than Native

Americans, any racial groups other than Native Americans,
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into one?  Did you ever report one, for instance, that

was just based on the entire database and did not split

it up into Caucasian, African American, Hispanic, Asian?

A. No.

Q. Because that would be inappropriate scientifically,

wouldn't it?

A. Those databases have been looked at and compared to

each other and have been determined to be significantly

different in a way that it would be inappropriate to pool

them.  The Native American database has also been looked

at as a conglomerate or as a pooled database, and it's

determined that the amount of substructure that's

observed in that database is quite -- is slightly more

than what is observed in the Caucasian database or the

African American database, but it is still at a level

that it is appropriate to pool them.

Q. And what's the cut-off for differences there, that

it would be inappropriate to pool?  For instance, why

aren't Caucasians and African Americans close enough to

pool?

A. When the Caucasian and the African American

databases were looked at together, they were determined

that it would be inappropriate to pool.  The specific

scientific -- the specific threshold, I don't know.

Q. You keep indicating when they were looked at, it was
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determined that it would be appropriate.  I guess what

I'm trying to get at is:  How was that determination made

that it is appropriate?  What were the steps that went

into deciding it was appropriate?  And how was that

actually tested?

A. I can't speak to the steps.  I don't know the exact

steps that were taken.  What I do know is that when

SWGDAM -- when the scientists at SWGDAM looked at that

database, they made the determination that it was

appropriate and recommended that it be used to determine

match probabilities, and that the Native American group

was appropriate to use to demonstrate those likelihood

ratios.  

Q. Mr. Nayback spent some time asking you about

documentation and information that had been requested by

the defense in this case.  I presume by your answer --

correct me if I'm wrong -- that you provided everything

that was asked for to counsel for the government?

A. Yes, I did.

Q. And do you know if that then was passed on to the

defense?

A. I'm not -- that -- I am not aware.

Q. Now, if you would turn to Government's Exhibit 8?

A. Yes.

Q. You indicated that this came off Mr. Buckleton's
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website?  

A. No, I did not.

Q. Where did this information come from?

A. This is an internal list that I keep of the

testimonies that the FBI has provided for STRmix cases.

Q. So this is the entirety of every FBI case that has

been -- that STRmix has been testified to since you went

online in 2015?

A. Yes.  I think we might be missing one from October.

Q. So with that additional, potentially, one, you're at

30 nationwide?

A. I think the total is closer to 40.  I think -- I can

count again.  There's 38 total on this list.

Q. So 39 if we add one?

A. If we add the one, yes.

Q. And did you personally testify in any of these

cases?

A. No, I have not.

Q. Are you familiar at all with the actual testimony in

any of these cases, other than the fact that STRmix was

used?

A. Most of them, yes.

Q. You're familiar with the testimony, itself?

A. As the legal program manager, when we receive

transcripts back from these cases, I review them, yes.
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Q. Okay.  Let's start with Number 1, then, Lab Number

2015-02887.  How many samples were tested in that case?

A. I don't --    

MR. NAYBACK:  Objection, Your Honor; outside

the scope of direct.  This wasn't asked for by defense

counsel in discovery, and Ms. Conway I don't believe is

prepared to testify about the dozens of other pieces of

testimony that have been elicited in Federal Court about

STRmix.  This is a list.

THE COURT:  Counsel?

MR. LINNENBURGER:  Your Honor, number one, this

list is relatively recently provided to us.  This is not

something that -- there were large amounts of material

that were provided months ago.  This list was not

included in that.  The government introduced this

exhibit, so the government placed this into evidence and

made it an issue.  

And clearly, we're talking about a very limited

sample size of courts that have allowed any type of

testimony relating to STRmix.

THE COURT:  What are you proposing to ask?

MR. LINNENBURGER:  What I'm curious about --

and this is the first that I have known that she has any

independent knowledge of any of these -- is what the

circumstances were in these cases, and whether or not the
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testimony that was admitted in those cases is actually

applicable here to the sense that the Court could then

consider whether or not it has been admitted elsewhere.

THE COURT:  I don't think you've laid

sufficient foundation for her to say that, Mr.

Linnenburger.

MR. LINNENBURGER:  Your Honor, if I recall

correctly, she just testified that she has personal

knowledge and has reviewed the testimony in each of these

cases in her role with the FBI.

THE COURT:  And you're asking this witness,

then, to testify from memory?

MR. LINNENBURGER:  I am, Your Honor.  And I

apologize.  As I said, this is news to us, and if we had

been provided this months ago --

THE COURT:  What are you specifically asking of

the witness as to each of these?

MR. LINNENBURGER:  I'm wondering how many

samples were tested; whether or not there was actually a

Daubert challenge in the case or whether or not the

information was just submitted; and whether or not the

mixture ratios were anywhere near similar.

THE COURT:  I'll permit the questions to be

asked of the witness, but if she doesn't recall, then we

move on.  Or if she doesn't know, we move on.
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MR. LINNENBURGER:  Understood, Your Honor.

THE COURT:  No guessing and no speculation.

Let's move on.

Q. (By Mr. Linnenburger)  Well, let's cut to the chase,

then.  As to any of these, do you recall how many actual

Daubert challenges were filed by defense counsel in these

cases?

A. There have not been any Daubert challenges to these

cases.

Q. So out of all of this list, actually, no court has

ever gone through a Daubert analysis as to STRmix based

on the FBI's analysis, that you are aware of; is that

correct?

A. Not for the FBI, no.

Q. And of all of these cases, how many involved Native

Americans?

A. I don't recall.

Q. Do you recall how many involved Navajos?

A. No.

Q. Do you recall how many involved an unknown number of

contributors to any certain sample?

A. I don't recall.

Q. Was trial testimony represented in each of these

cases as to STRmix?

A. I'm unsure what that means.
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Q. Did an FBI analyst actually go into court during a

trial in front of a jury and testify as to STRmix

results?

A. In these cases, yes.

Q. And do you have the actual -- I understand that you

won't know them off the top of your head, but do you have

the actual case names and captions available for these?

A. I do not.  However, I believe that that would -- we

would capture -- we do capture that information in other

places at the FBI.

Q. Now, you testified that there is not an available

database as to Y-STR profiles that would be limited to

just the Navajo; is that correct?

A. That's correct.

Q. But, in fact, in the US Y-STR database, you can just

go one level further and click on just "Navajo" once you

get past "Native American"; is that correct?

A. Yes.  But if you were to do that, you would be

missing any Navajo that are represented in the database

that don't have a tribal affiliation associated with

them, so I don't believe that number of individuals, of

Navajo individuals, is very large.

Q. And so is it your testimony, then, that we just

don't have the database that we would like to have that

would be limited to just Navajo?
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A. No.  I believe that the database that we're using is

appropriate to assign likelihood ratios for these types

of cases.  If we could have anything we wanted, we would

want a database that was limited to just Navajo, and we

could sample all of the Navajo.  But we don't have that,

so we have what -- we have a sample that we're able to

use to infer likelihood ratios, and it's appropriate for

use to determine the weight of these matches.

MR. LINNENBURGER:  May I have just a moment,

Your Honor?

THE COURT:  You may.

(A discussion was held off the record.)

Q. (By Mr. Linnenburger)  Now, on the Y-STR analysis in

this case, there were 12 exact matches, is that correct,

within the Native American population in the database?

A. For the sample, Item 5, yes, that's correct.

Q. And that is limited to the Native American samples

that include information on the same number of loci; is

that correct?

A. Yes, that's correct.

Q. So if there was a partial sample that, for instance,

matched 10 for 10, but it didn't have the other five

because it had been tested using a different method, that

would not factor in, would it?

A. It would not have been searched, no.  So the output
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for the US Y-STR database search indicates how many

samples were searched.

Q. Of those 12, how many were Navajo?

A. I can't answer that.

Q. Are you aware if any of those 12 came from the

Southwest region?

A. I also can't answer that, no.

Q. Do you know which agency would have provided those

samples?

A. I don't know, no.

Q. Would you feel differently about the appropriateness

of the database if it turned out that those 12 were

actually from the Navajo Nation?

A. No.

Q. If there were 12 exact matches from the Navajo

Nation would not alter your analysis whatsoever?

A. No.

MR. LINNENBURGER:  I have nothing further, Your

Honor.

THE COURT:  Is there any further need of the

witness here?

MR. NAYBACK:  I have short questions.

THE COURT:  Yes.

MR. NAYBACK:  Thank you.
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REDIRECT EXAMINATION 

BY MR. NAYBACK:    

Q. You were asked about there being no SWGDAM

guidelines for STRmix.  Does that cause you concern,

Ms. Conway?

A. No, it does not.

Q. Why not?

A. Because the interpretation committee is going to be

working on guidelines for STRmix; and in addition, the

standard operating procedures that were developed in our

laboratory were informed based on our validation studies.

Those standard operating procedures, the validation

studies that were done defined the limits of the testing

and the appropriateness of it to be used, and so those

are what's followed by our analysts.

Q. Isn't that the purpose of the peer-review process,

as well?

A. The peer-review process for the casework?

Q. Yes.  

A. Yes.  The peer-review process for the casework

ensures that another qualified examiner agrees with all

the interpretation that was done by the reporting

examiner, yes.

Q. You were asked questions about the software

developer being involved in the developmental validation.
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Can you describe why that's appropriate?

A. The software developer was involved in their own

developmental validation because they're the ones who

developed this product, or this tool, for use.  So as

they determined what the scope of that software would be,

they do their validation to ensure that they determine

the limits of that.

Q. So would it be odd if the software developer was not

involved in the validation study?

A. The software developer has to be involved in the

developmental validation.  They're the ones who developed

it.

Q. Does Dr. Buckleton have an actual forensic crime lab

where he works?

A. He does.  He works for the Environmental Science and

Research Institute, which is in New Zealand.

Q. When applying Y-STR database for subgroups, do you

divide Caucasian into Italian and Irish and Scandinavian,

etc.?

A. No.

MR. NAYBACK:  Pass the witness, Your Honor.

Thank you.

THE COURT:  All right.  Is there any further

need of the witness here?

MR. NAYBACK:  There is not, Your Honor.
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THE COURT:  May she be permanently excused?

MR. NAYBACK:  She may, but may she be allowed

to stay to listen to the other witnesses?  

THE COURT:  Yes, of course.

MR. NAYBACK:  I should clarify.  We may call

her for redirect, depending on what's said by the

defense.

THE COURT:  All right.  I do excuse you at this

time.  

We'll take a 15-minute recess at this time.

COURTROOM DEPUTY CAROL BEVEL:  All rise.

(Recess from 2:20 p.m. until 2:43 p.m.) 

COURTROOM DEPUTY CAROL BEVEL:  All rise.

THE COURT:  All right.  Let us continue.  You

may be seated.  You may call your next witness.

MR. NAYBACK:  The United States rests at this

time, Your Honor.

THE COURT:  All right.  Who's going?  Mr.

Linnenburger, you may call your witness.

MR. LINNENBURGER:  Your Honor, the defense

would call Dr. Charles Brenner.

COURTROOM DEPUTY CAROL BEVEL:  Please raise

your right hand.  Do you solemnly swear or affirm that

the testimony you are about to give will be the truth,

the whole truth, and nothing but the truth?
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THE WITNESS:  Yes, I do.

COURTROOM DEPUTY CAROL BEVEL:  Please be

seated.  Please state your name, and spell your last name

for the record.

THE WITNESS:  My name is Charles Brenner,

B-R-E-N-N-E-R.

CHARLES BRENNER, 

after having been first duly sworn under oath,  

was questioned and testified as follows:   

DIRECT EXAMINATION 

BY MR. LINNENBURGER:  

Q. Good afternoon, Dr. Brenner.  Dr. Brenner, I would

like to go over your background a little bit.  Do you

have any degrees?   

A. Yes.  I have a bachelor's in mathematics from

Stanford University, and a Ph.D. in pure mathematics from

UCLA.

Q. Do you recall when you earned those degrees?  

A. 1967 and 1984.

Q. I'm not trying to embarrass you.

A. I got it right.

Q. Okay.  And once you received your Ph.D., what

professional experience do you have?

A. Well, I've been working as a general purpose

software programmer for some years.  I continued that
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during my graduate years so I picked that up, rather than

a mathematical career, after I had my Ph.D.

Q. Have you done any consulting work since your first

degree?

A. Starting in 1977 or so, I went off on my own as a

freelance consultant.

Q. And what areas have you been consulting in, in that

time?  What fields, I should say?

A. Well, at first it was -- the field was writing

software, so at first it was just writing whatever

software came my way.  I worked for hire.

Q. And have you written any software related to DNA

analysis?

A. Yes.  By the '80s, my work was in genetics

exclusively, and when DNA came along, which was about

1988, I guess, as a forensic tool, I got involved in DNA.

Q. And what was the name of the software package that

you developed in the '80s?

A. When I named it, which would probably be more like

1990, the name is DNA-View.

Q. And what did DNA-View do for people?

A. It does -- nowadays, it does all manner of tasks

generally related to DNA identification problems.  That

includes identifying -- let's say that includes

calculating the strength of evidence to connect a suspect
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to a crime stain, be it mixture or simple.  And also a

lot of my work has to do with tying relatives to one

another; for example, identifying the bodies in a

disaster like World Trade Center or in individual cases.

THE COURT:  May I ask a favor, sir?  Could you

push the mike away from you just a little bit?  It's

pretty sensitive, so you don't need to be right up

against it.

THE WITNESS:  Okay.  So I should be able to

judge it by the sound, I suppose.

THE COURT:  Well, we can all let you know if we

can't hear you.  Thank you.

MR. LINNENBURGER:  Thank you, Your Honor.

Q. (By Mr. Linnenburger)  And so going with what you

just mentioned, have you done any work with mass casualty

projects, mass fatality projects?

A. Quite a few of them, yes.

Q. Off the top of your head, do you recall how many of

those you've been involved in?

A. The first one was an airplane crash in Canada.  The

next one after that was probably World Trade Center,

where DNA-View was instrumental in identifying over 500

people who were identified from their relatives.

Hurricane Katrina I was involved in, as well.  There was

a tsunami in Thailand, as you may remember, and I went
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there and we used DNA-View as part of the identification

project.  

Q. And so --

A. May I mention one more?

Q. You may.

A. The identification of the victims of the wars in the

former Yugoslavia.

Q. And are you a member or have you been a member of

any scientific committees in your history?

A. Yes, a few of them.  There were scientific -- in

addition to my sort of on-the-ground work in Katrina and

in World Trade Center, I was also part of a scientific

advisory committee on both cases, and similarly in Bosnia

and the former Yugoslavia.  Also, there have been

committees, like maybe 2006, a committee to make

recommendations on mixtures, another committee having to

do with Y haplotypes about the same era.

Q. Are you a member of any professional societies or

organizations?

A. A few.  The ISFG, the International Society for

Forensic Genetics, and I'm also a fellow in the American

Association of Forensic Sciences.

Q. And have you published any materials in the field of

forensic DNA analysis?

A. I have.  I have something like 15 or 20 peer-
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reviewed publications, including several in mixtures and

several in Y haplotypes.

Q. And have you also published in the area of

mathematics?  

A. I did do two papers in mathematics, in real and pure

mathematics, yes.

Q. And what do you currently -- what is your current

position?

A. My current position is that I work for myself.  I do

have an honorary association with UC-Berkeley as a

visiting scholar and a senior human rights fellow.

MR. LINNENBURGER:  Your Honor, may I approach?

THE COURT:  You may.

Q. I've just handed you a document.  Is that an

accurate representation of your CV?

A. Yes, it's reasonably up to date.

MR. LINNENBURGER:  Your Honor, I would move for

the admission of Dr. Brenner's CV.  And I apologize.  I

do not recall if that was included in our initial exhibit

book.  However, I do believe that it was included in the

Rule 16 notice.

MR. NAYBACK:  No objection.

THE COURT:  It is admitted.  We'll verify

whether it has; and if so, we'll get the ID number.

Carol, do we have that?
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COURTROOM DEPUTY CAROL BEVEL:  I don't believe

it is, Your Honor.

THE COURT:  Okay.  Give it a letter.  What's

the next letter?

COURTROOM DEPUTY CAROL BEVEL:  E.

THE COURT:  Defense Exhibit E is admitted.

(Defendant's Exhibit E admitted into

evidence.)   

MR. LINNENBURGER:  Thank you, Your Honor.

THE COURT:  All right.

MR. LINNENBURGER:  Your Honor, at this time we

would move for the admission of Dr. Brenner as an expert

in forensic mathematics and DNA analysis.

THE COURT:  Does the government wish to voir

dire the witness?

MR. NAYBACK:  Does not.

THE COURT:  All right.  I will so accept him.

All right.  Let's proceed.

Q. (By Mr. Linnenburger)  Dr. Brenner, in your

experience, you have -- do you have a background in

population genetics?

A. I do.

Q. And is that through your work in DNA analysis?

A. It is.  I didn't take courses in that subject, but I

learned it on the street, as it were.
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Q. I would like to turn your attention to the analysis

that was conducted in this case as to Y-STR findings.

Have you had a chance to review that?

A. I've certainly seen the lab report of Y haplotype

findings.

Q. And if you could just briefly explain what a Y

haplotype is?

A. A Y haplotype is a record of part of the DNA from

the Y-chromosome which, as other witnesses have

explained, is a part of the genome that's solely in men

and transmitted from father to son, with usually as an

exact copy, but occasionally with mutational errors.

Q. And do you know the rate of mutational errors in Y

haplotypes?

A. I know it pretty close.  The rate of mutation in the

Y haplotype as a whole, assuming we're talking about the

typical technology today, which is the 17 locus

combination kit, is about 5 percent, so 1 in 20 times;

1 in 20 sons is different from his father.

Q. And would that translate to generations, as well, 

1 in 20 generations?

A. Right.  So if you generate -- if you follow the

lineage, about every 400 or 500 years you see a mistake

and a change to a new lineage.

Q. And does that also apply to autosomal DNA?
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A. No.  You would have to look at autosomal in a

different way.  And since the autosomal DNA, which is the

part that's transmitted through sexual genetics, sexual

combination, it works out that we can close enough treat

each locus independently.  The average mutation rate per

locus is about 1 per 350 children, meiosis.

Q. What is a meiosis?

A. That's when -- that's the generation of a germ cell,

generation of the sex cell that contributes half of the

DNA to the baby.  And let's see.  Oh, okay.  So about 

3 in 1,000.  There is a traditional number of 1 in 1,000,

but that's long out of date.  That's not correct.

And may I add?

So in the Y case, since we're dealing with 17

loci at once, even though each one of them is going to

have that same rate of about 1 per 350 generations, since

any change in any of them amounts to a mutation for

identification purposes, then the rate is really, in

effect, 17 over 350, which is where I get my 5 percent.

MR. LINNENBURGER:  May I have just a moment,

Your Honor?

THE COURT:  Yes.

(A discussion was held off the record.)

Q. And so when we're -- just to clarify, when we're

talking about the Y haplotype, that entire string of -- I
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believe you said it was 17 -- that entire string is

what's passed down from father to son?

A. Yes.

Q. And this difference in the mutation rates between

the Y haplotype and autosomal alleles, is that important

to you when it comes to analyzing Y-STR DNA data?

A. Yes.

Q. And why would it be important?

A. What it means is that if -- let's say, with respect

to tribes, for example, let's suppose -- I don't really

know what the history is of tribes.  I know that Native

Americans originated with some people crossing over from

Asia on the Bering Bridge about 14,000 years ago. 

But as a reasonable guess, let's suppose that

they gradually grew in population and occasionally split

up into tribes, so that all the tribes were formed by

these dividing off.

And if you had a small group of people, let's

say 1,000 years ago, that split off into two tribes, the

rapid mutation rate, combined with another phenomenon,

means that it won't be very long, like until maybe today,

that they have almost no Y haplotypes in common with one

another.  They really go their separate ways fairly

quickly.

Q. All right.  And so is it important to you to know,

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   171

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

in Y-STR analysis, when that divergence may have

occurred?

A. Well, it's important -- the concept is important.

And I don't want to say it's important to note, because I

don't know.  There's a lot of guesswork involved in what

happened.  But the tribes can't have been too large,

which is one point.  If they're small, this divergence

happens faster and the mutation rate is high.

So compared to autosomal, we know that the

effect is dramatic.  They will drift apart rapidly;

whereas from an autosomal point of view, they won't.

Q. So in your analysis of when you're conducting an

analysis of Y-STR, is it important to have a database

that is structured in terms of population groups?

A. Well, it depends on the purpose, but normally you

want to have -- let me put it this way:  Normally a crime

occurs in some environmental context, and we don't care

what the ethnicity of the suspect is.  The suspect

matches, and that's all we need to know about his DNA.

What we're interested in is what we call the

population of possible alternative offenders.  In other

words, typically that would be the people who live in the

area, had plausible access to the crime scene.  

So if the crime occurred in the midst of a rock

concert that attracted everybody equally, then the

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   172

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

appropriate database would be an agglomerated worldwide

or nationwide, or whatever, collection, with the Tibetans

thrown in with the Navajos willy-nilly.

But more commonly what we have in the U.S. is,

let's say, a crime in, say, St. Louis where the

appropriate database is half Black and half White.  You

could look them up independently and get an idea from

either number.  That would be fine.  Or in the case of a

tribal context, like on a Navajo Reservation where almost

all the other people had access, then the proper database

would be Navajo.  You can't expect perfection, but you

want Navajo.

Q. Now, you mentioned Navajo specifically.  In this

case, are you aware of where the incident was alleged to

have occurred?

A. I'm not sure that I knew.  I was sort of assuming

Navajo, in Navajo territory, but correct me.

Q. Are you aware of the racial identity of Mr. Russell?

A. I understand that he's Navajo.

Q. And are you aware of the racial identity of the

other individuals who may have had contact with the

alleged victim on this day?

A. If I'm right that it was in Navajo territory, I

assume that they were predominantly Navajo.

Q. Now, when we're talking about autosomal DNA, do you
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think it would be an appropriate method to look at, when

you're determining match probabilities, to look at Native

Americans as a whole?

A. I don't know how bad it is.  I've never thought

deeply about that.  But because of the way sexual mating

works, as opposed to the reproduction of Y haplotypes,

which is essentially using the same mechanism that

bacteria use -- because of the way sexual mating works

and the fact that it shuffles the loci at every

generation, even a small amount of migration between

tribes might have quite a good effect of keeping the

frequencies in equilibrium with one another; whereas,

with Y haplotypes, you would need a huge amount of

migration to have the same effect.

Q. And is that because Y haplotypes are simply a

different animal?

A. They're a different animal.  They're essentially a

three-billion-year-old animal.

Q. Would you expect that different tribes would have

completely different Y haplotype variables within

themselves?  

A. Pretty close.  I did a lot of simulations on a

computer over the ten years prior to publishing my paper

I published in 2010 and, yes, if two tribes are separated

in their origin by 1,000 or 2,000 years, they will be --
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they will have very little in common by way of Y

haplotypes.

Q. What about internally within the tribe that is

separated?  Would you expect to find a wide variety of Y

haplotypes, or would you expect to find something more

concise, a more concise number?  

A. It's hard to say.  It depends on -- I mean, if the

tribe was formed, in an extreme case, one generation ago,

with one man as the founder, then I would expect

everybody to be the same as long as he kept it down to

about 10 or 20 sons.

On the other hand, if the founding goes back to

a bunch of people 2,000 years ago, then I would expect to

see much more variation, but still obviously far less

variation than we see in Native Americans as a whole,

because we know that they've been around 14,000 years,

which is a lot longer.

Q. Now, when you say they've been around 14,000 years,

are you talking about the origin of the peoples who

eventually populated the Americas from the Northeast

corner down to where we are today?

A. Northwest.  They came across into Alaska.  And I'm

sort of glossing over the question of how many men there

were.  I suppose there was probably more than one, but a

small band, I suppose.
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Q. You have been doing this for a while.  Do you have

any knowledge of any studies that have shown to you that

putting together all Native American tribes into one pool

would be an appropriate way to analyze Y-DNA?  

A. There are a couple of papers that are fairly

striking.  I don't know if I can remember the name as a

whole, but there was one by Mike Hammer, who is, I guess,

over at Arizona State University and a well-known

population geneticist who has done a lot of research with

Native Americans.  He and a fellow named Redd, R-E-D-D,

published a study, I believe at the behest of the

Department of Justice a few years ago, and discovered

some remarkable statistics, and he made a very strong

recommendation that tribes -- that Native Americans

should be considered tribe by tribe.

And the other one was a Finnish paper.  And

Finns, to me, seem like a random group of Europeans, but

rather startlingly, one group of Finns in a province not

very far from the capital had an amazing amount of

commonality among the men; that is, the chance that two

men would be the same was 1 in 10 in this region of an

hour or two drive from Helsinki.  And that's compared to,

for example, U.S. Caucasians, only 1 chance in 9,000 that

two men have the same Y haplotype.

Q. And were those conclusions as to the Finnish and
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Native Americans similar?

A. Broadly similar, yes.  For example, one statistic in

Hammer's paper was that there was one particular

haplotype he found among Apaches that had a frequency of,

as I recall, 10 percent, or close to 10 percent.  And you

certainly couldn't find anything like that among a large

race like Caucasians or African Americans.

Q. And when I say "a closed society," what does that

mean to you?

A. I guess -- oh, okay.  I didn't catch the phrase.

But I think the relevant meaning in our context is no

immigration, meaning no new Y haplotypes come in from the

outside.

Q. And is that the concept that you were just

discussing?

A. Well, it must be more or less -- I guess I would

expect that it's more or less true for Native Americans.

After all, they do have a tribal identity, so they don't

trade genetic material amongst one another freely.  They

do tend to -- you know, it's for sure they tend to

inbreed.  How much so, I don't know exactly.  And, of

course, also they've been herded onto reservations, which

keeps them separate.

Q. If you had a database that pooled together all

Native Americans for purposes of Y-STR analysis, in your
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opinion would it be appropriate to use that database for

examining an individual you knew to be Navajo if there

were not any Navajo samples within that Native American

population in the database?

A. Assuming, in addition, that the context of the crime

suggests a Navajo culprit, not appropriate.

Q. Why would that not be appropriate?

A. Because using a combined database, a pooled

database, you manufacture diversity.  You give the

impression that you're dealing with a population 14,000

years old, whose diversity is probably less than U.S.

Caucasians, so matching chance of probably much more than

1 chance in 9,000.  

But still, compared to a tribe whose age is --

I don't know -- 500, 1,000, maybe 2,000 years -- nobody

has told me.  For that, the diversity would be much less,

and the chance of matching hugely higher.  I don't know

how much higher.  And I don't know how old the Navajos,

for example, are.

Q. So is it safe to say, then, that the numbers that

you get may be artificially large?

A. That's right.  You would tend to frame the suspect

by exaggerating the strength of the evidence.

Q. And would that be a consequence of what you called

-- I think you called it manufactured diversity?
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A. Yes.

Q. Do you believe that individuals from a particular

tribal society might show a higher possibility of a match

because it is known -- I'm sorry.  Let me rephrase that.

Do you believe that individuals from a

particular tribal society may show a higher possibility

of numbers for a match, that it would be expected to be a

higher number just within that tribal society, or a lower

number, if you were to pool in other tribes?

A. I didn't catch that.  I'm sorry.

Q. I apologize.  What would you expect to find if you

were looking at Y haplotype in -- would you expect, if

you were solely looking within a database of their

particular tribal society, to have higher match

probabilities as opposed to a database looking at a

conglomerate of tribal societies, or lower match

probabilities?

A. Oh, higher.  Should I give an example maybe?

Supposing we had a database of only Navajos and we found

a matching chance of -- well, apparently we have to

consider the possibility that 1 in 10 match one another,

based on the Finnish example, as amazing as it seems.

It's a little hard to -- but for the case of example.

And then suppose that we add to these 200 Navajos 200

Iroquois.
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Now, it's almost certain, based on the long

history of separation that I assume exists between these

peoples, almost certain that there would be no instances

of the type in the Iroquois, so 1 in 10 would drop to 

1 in 20.

Q. In your work, would it ever be appropriate -- strike

that.

In your opinion, would it ever be appropriate

to rely on a database in formulating Y-STR statistics

that included populations that you knew would be

excluded, that there would not be a match for?

A. Well, it's not ideal.  But like I said before,

nothing's perfect.  So if you have a few people you don't

want -- I mean, this is government work, it's not

engineering -- a few people wouldn't really tarnish the

results, given the standards that we have in forensics.

But if you have a substantial number of people, then you

can calculate that it's exaggerating the evidence to an

amount that may miscarry justice.

Q. Now, you've examined in this case the DNA reports

and you've heard the testimony today.  I believe the

figures that were thrown out were 1 in 51, approximately,

and 1 in 161.  Do you understand how it is that the

government analysts reached those numbers?

A. Well, I know the formula, so in that sense.  So in
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that sense, I almost know.  The one thing I have not been

able to nail down, despite asking here and there, is how

theta itself is calculated.  I can see the examples in

the SWGDAM recommendation supplement, and I can reproduce

something close to those numbers myself, but the trail

seems to grow cold when I try to trace down the sources

and find out what they're actually doing.

Q. Now, when you mentioned theta, which was discussed

earlier, what, to you, is theta measuring?

A. Well, that's a hard one, too, because the paper is

very careless in this regard.  It's obvious that they

come up with a formula by analogy with an autosomal

situation.  And I know what the formula means in the

autosomal situation that they derive this from, but it's

a careless analogy and it's making assumptions that are

false.

So, for example, when they say at the beginning

of their recommendations it's acknowledged or well known

that there's population substructure in Y haplotypes, and

therefore this formula is valid, they must mean a

different kind of population substructure than that which

makes the formula valid.  

Because the formula is valid in the autosomal

case because of preferential mating.  But Y haplotypes

don't mate.  They simply clone. 
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Q. So is it -- in your opinion, is the formula that was

used in the -- to come up with the Y-STR analysis, is it

an appropriate formula that can transfer from the

autosomal context to the Y-STR context?

A. I've been badgering people for years to make sense

out of that formula, and they haven't been able to

publish yet.  They promised a publication on the heels of

those recommendations three years ago, and they're still

stalling, but they haven't backed down on the formula.

Q. In your background, do you believe that it's

feasible to really evaluate theta, the value.

A. Well, given what I -- I'm being a little bit vague

about what theta means.  I suppose that if you had

individual tribes, then you could measure something like

a distance between pairs of tribes, and that would amount

to theta.  And then after you learned what theta is in

that way, then you could possibly use the pooled Native

American database and that theta to get reasonable

numbers.  Maybe.  I'll have to think about it.

But that's kind of a circular procedure because

it means you started out with the individual tribes in

order to get started.

Q. And why would it be important to start with the

individual tribes when you're determining what theta

should be?
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A. Well, if you just give me a collection of Y

haplotypes, there is no way that I can tell by looking

whether they came from a single homogeneous group of

people -- by homogeneous, I mean they have similar habits

and geography where they live -- or whether it's the Y

haplotypes of humans and chimpanzees.  Because a

collection of Y haplotypes is simply the descendents of a

small collection of people, of men a long time ago, and

those men a long time ago could be three brothers or it

could be a man and a monkey.

Q. So in your opinion, when it comes to using a

database to determine Y-STR numbers, would it make a

difference if every individual within that database -- in

this case, for instance -- had been Navajo?

A. It would make -- well, we would see something very

different if all the people were Navajo.  I'm sure of

that.

Q. And are you sure that the statistical numbers would

be higher or lower?

A. If by the number you mean 1 in 51, or 1 in -- I

forget the number we're dealing with here -- the 51 would

become smaller if we had just Navajos.

Q. And so the numbers that were generated in this case,

pooling all the Native Americans together, from a

mathematical perspective and a statistical perspective,
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would you consider that a reliable, meaningful number?

A. No.  It's not fair.  It's not right.

Q. And what would need to happen for you to consider it

a meaningful number?

A. You mean -- you premised that with use a pooled

number, and you're asking me when it's meaningful?

Q. What variable would need to change for -- within the

database, for you to decide, from your perspective, that

the statistical number generated would actually mean

something?

A. Well, if you changed the database so that it's just

a collection of relevant men, men who are plausible

alternative suspects, like they live in the region of the

crime, assuming it's a crime that takes place where

people live, that would change the parameter and that

would make it meaningful.

Q. So if we had a case that occurred on the Navajo

Reservation, and the suspect and alleged victim and other

witnesses were Navajo, how would you -- what database

would you use in order to make a determination as to

Y-STR?

A. If I had a Navajo database, I would use that.  If we

take it given that I don't have a Navajo database or

anything pretty close to it, then I think we're stuck.

We don't get to just use the best we can, and we have to
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use something that's really fair and adequate.

Q. In your opinion, is it theoretically correct to

assume that all of the individuals -- I'm sorry -- that

all Native American tribes can be pooled together for

purposes of Y-STR -- Y haplotype analysis?

A. Under usual circumstances, no.  I think that's not

right.

Q. And do you have an opinion as to why that would be

incorrect?

A. Because by pooling, you manufacture diversity.  You

take these groups which are individually young and small,

and therefore not particularly diverse.  So within each

group, there's not very much diversity.  But between

groups, there's a lot of diversity.  And therefore, when

you pool them, you create a lot of diversity.

MR. LINNENBURGER:  May I have just a moment,

Your Honor?

THE COURT:  You may, counsel.

(A discussion was held off the record.)

Q. When you're looking at Y-STR information, is it

important to consider immigration patterns?

A. Immigration has an effect.

Q. And is that effect related to racial divisions in

the United States?

A. Well, it's obvious that there has been a lot of
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immigration of Caucasian Y haplotypes into African

Americans from slave times.  And Hammer, I think it was,

mentioned some patterns of introduction of Y haplotypes

into tribes, Native American tribes, which happens, and

this comes largely from trading times, like 150 years

ago.

Q. And are you aware of any papers that indicate that

-- or any peer-reviewed papers that have been published

that indicate that there has been a similar mixing of Y

haplotypes within Native Americans generally, as there

has been between other racial groups?

A. I have zero information about that question.

Q. From your perspective, do you have confidence in the

numbers, statistical numbers generated by the government

analyst for Y-STR in this case?

A. I do not.

MR. LINNENBURGER:  Nothing further, Your Honor.

MR. NAYBACK:  May it please the Court.

THE COURT:  You may proceed.

CROSS-EXAMINATION 

BY MR. NAYBACK:     

Q. Dr. Brenner, I understand you have a bachelor's

degree in mathematics; is that correct?

A. It is.  And may I ask you your name, please?  Maybe

we were introduced before, but I don't know your name.
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Q. My name is Kyle.

A. Cotton (sic)?  Thank you.

Q. Dr. Brenner, you have a Ph.D. in pure mathematics;

is that right?

A. That's correct.

Q. You've published in the area of mathematics?

A. Yes.

Q. As well as paternity testing, correct?

A. Yes.

Q. And since 1977, you've worked as a private

consultant in mass fatality identification projects; is

that right?

A. Well, among many things.

Q. Thirty years as a consultant?

A. Yes.

Q. Any educational experience -- I'm sorry -- any work

experience in a forensic crime laboratory?

A. None.

Q. Have you ever worked as a forensic examiner?  

A. I have not.

Q. Okay.  And did I hear right that you're a member of

SWGDAM?

A. You heard wrong.

Q. What society was it that you --

A. A few professional societies, but SWGDAM is more of
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a club.

Q. Okay.  I noticed in your curriculum vitae that you

highlighted that you played the card game bridge for

money while studying violin for about five years back in

the early '60s and '70s.  Is there anything that the

Court should consider from that information, or is that

more of like a fun fact about Dr. Brenner?  

A. That's a fun fact.

Q. Okay.  So you were asked to prepare a report in the

case by the defense counsel, right?

A. Yes, that's right.

Q. You produced a four-page report?

A. That's right.

Q. Okay.  And at the bottom of that report, on the

front page, you say, "I do not immediately find the raw

data, i.e. the Y profiles, from which the above are

calculated, therefore don't know if the different LR's

are because of a more complete Y profile in one case,

different database, or different methodology in coming up

with a number.  However none of that matters for my

concerns."

Did you really not know what database that the

FBI crime lab was using, Dr. Brenner?

A. I think that statement refers to not knowing the

profiles, but I can't -- I can't remember for sure what I
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was thinking when I wrote that.  It was some months ago,

and there has been a lot of water under the bridge.

Q. Well, I mean, this is the report submitted by you,

the defense expert in this case.  Are you saying that you

don't recall what you knew at the time you wrote it?

A. I don't remember precisely, but you read yourself

that I commented it didn't matter for my purposes.

Q. But just a minute ago, Mr. Linnenburger was asking

you questions about the USA Y-STR database, and you were

answering questions, right?  Weren't you?

A. About USA Y-STR?  Did he?

Q. I get to ask the questions here, Dr. Brenner.  I'm

sorry.  Were you answering questions about the USA Y-STR

database?

A. I don't recall any questions that mentioned the USA

Y-STR database.

Q. Are you familiar with that database?

A. I am.

Q. Why did you not ask the prosecution team or the FBI

crime lab what database they were using in this important

case?

A. Would you show me the paper you're referring to, my

four-pager?

Q. You don't have a copy, Dr. Brenner?

A. I don't have anything in front of me except my CV
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and the PCAST report that's left over from Ms. Conway.

Q. Do you dispute what you wrote, what I'm reading to

you off your report, Dr. Brenner?

A. I would like to be able to read it myself.

MR. LINNENBURGER:  Your Honor --

THE COURT:  Just a moment.  Just a moment.

MR. LINNENBURGER:  I believe the witness asked

to view his report.

THE COURT:  If it would help to refresh his

recollection, show it to him.

Q. (By Mr. Nayback)  It sounds like you need your

recollection refreshed about what you put into your

report; is that right, Dr. Brenner?

THE COURT:  Sir, answer the question.

THE WITNESS:  I'd like to see the report so

that I can read what I said in context.  Mr. Cotton made

a comment a few minutes ago about what I had said, and I

answered then.  I said what I thought I meant.

THE COURT:  Who's Mr. Cotton?   

THE WITNESS:  And he objected.  What?  Mr.

Cotton.  That's what I thought he told me his name is.

THE COURT:  Who?

THE WITNESS:  The prosecutor, attorney.  The

prosecutor.  What's his name?

THE COURT:  His name is Kyle Nayback.
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THE WITNESS:  Nayback?  Good Lord.

MR. NAYBACK:  Your Honor, may I approach?

THE COURT:  You may.

Q. (By Mr. Nayback)  Dr. Brenner, here is a copy of

your report.

MR. NAYBACK:  I don't have any objection, Your

Honor, if he hangs on to it for the portion of his

testimony.

Q. Dr. Brenner, I want to make sure I didn't misquote

you or misquote your report.  I was reading from the

bottom of Page 1 which starts, "I do not immediately find

the raw data," and continues on to Page 2.  Can you read

that and tell me if I read it correctly?

A. "I do not immediately find."  I was reading while

you read it.  Would you like to read it again?

Q. Dr. Brenner, I'm asking you if you would read it?

A. "I do not immediately find the raw data, i.e. the

Y profiles, from which the above are calculated,

therefore don't know if the different LR's are because of

a more complete Y profile in one case, different

database, or different methodology in coming up with a

number.  However none of that matters for my concerns."

Okay.  It's clear to me that what I was talking

about here was nothing to do with the US Y-STR database,

whether or not it was the database in question.  I was
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talking about two different profiles for the crime scene,

or perhaps for the suspect.  Well, it should be for the

crime scene.  

Q. Are you finished?

A. From two different items, Item 5 and Item 6.

Q. Thank you.  Dr. Brenner, are you familiar with the

validation study for the US forensic Y-chromosome STR

database?

A. I am not familiar.

Q. That's not important to you, is it?

A. Are you referring -- well, I don't know.

Q. Okay.

A. But if you're referring to the paper that Ms. Conway

mentioned between -- by Ge and Jack Ballantyne?

Q. Yes, I am.

A. I'm curious about it.

Q. Okay.

MR. NAYBACK:  Your Honor, may I approach with

that study?

THE COURT:  You may.

Q. Dr. Brenner, would you open up that binder?  Be

careful, it's heavy.  And turn to Government's Exhibit

14.

A. Thank you.  I have it.

Q. Have you seen this validation study before?
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A. I have not seen this paper before.

Q. It was not provided to you by defense counsel?

A. That's correct.

Q. Okay.  So would you turn to Page 295, which is the

last page of that exhibit, and refer yourself to

Paragraph 5, "Conclusions."  And let me know when you're

there.

A. I'm there. 

Q. Dr. Brenner, it says, "This study compiled and

analyzed the current version of the US forensic Y-STR

database.  The data support that Y-STR haplotypes are

highly polymorphic and have a high power of

discrimination all over the world, even for isolated

groups such as Native Americans."   

Did I read that right?

A. Indeed, you did.

Q. And, Dr. Brenner, you seem to be familiar with 

Dr. Ge or Mr. Budowle, the authors of this study?

A. I think I know them all.

Q. Okay.  Well, it sounds like, Dr. Brenner, that six

scientists, published in a scientific forensic journal,

disagree with your expert opinion.  Do I have that right?

A. No, you don't.

Q. Okay.  We'll move on, then.

A. May I explain?
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Q. You may at any time, Dr. Brenner.  I don't mean to

cut you off.  I didn't hear you going on.

A. The statement you read said that they chose

diversity with Native Americans, which it does.  It says

absolutely nothing about the Native Americans being an

appropriate -- as a pool, being appropriate as a proxy

for an individual tribe.  In fact, it may be -- it's

probable that this paper, like almost everybody else

until recently, didn't think deeply about the problem of

Native Americans and tribes.  I hadn't, until somebody

asked me.

Q. Are you finished?

A. Yes.

Q. Dr. Brenner, on Page 4 of your report, and you have

it in front of you if you want to refer to it, you state,

"This report is carefully limited to just one argument:

the inappropriateness of pooled data for Native

Americans."

Did I read that correctly?

A. Yes.

Q. Is that true?

A. Is it true that the report is limited to just that?

I tried to make it so, yes.

Q. So am I correct in concluding that you are in no way

challenging STRmix or probablistic genotyping?
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A. I had not considered STRmix or probablistic

genotyping when I wrote that report.  So yes, I didn't

challenge them.

Q. Okay.  Do you want to challenge them today?  Now is

your chance.

A. No, I don't.

Q. Let me rephrase.  You would agree that probablistic

genotyping is not new technology, right?

A. It's pretty new.  It's five years or so.

Q. Well, how long have you been in the business, Dr.

Brenner?   

A. How long have I been in the probablistic genotyping

business?

Q. Yes.  How old is DNA-View?

A. Oh, DNA-View is 30 years old.

Q. And that is a version of probablistic genotyping,

isn't it?

A. No.  No, you misunderstand.

Q. Okay.

A. DNA-View is a compilation of various useful

programs, including some mixture programs that are of an

older generation.  My work on probablistic genotyping

began five years ago, and I have a module called mixture

solution that's part of DNA-View, and it is a

probabilistic mixture program.
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Q. Oh, okay.  It is a probabilistic mixture program.

And in your CV here just tendered to the Court, it says,

"DNA-View is a software package."  Is that right?

A. It is.

Q. "Worldwide recognized gold standard for DNA

identification analysis."  Is that true?  

A. So I've heard, yes.

Q. That's a stretch, isn't it, Doctor?  The gold

standard?

A. I didn't make it up.

Q. I mean, you put that in there because you're selling

your software, right?  

A. Boasting doesn't come naturally to me, but I'm

quoting at least one article who used that phrase, not at

my behest.

Q. What is the National Institute of Standards and

Technology?  Are you aware of that group?

A. Of course.

Q. What do they do?

A. Well, they do all sorts of things, but the parts

that I'm interested in include looking at forensic DNA

kits, looking at DNA software, including mine.

Q. Were you aware that they are currently reviewing the

top probablistic genotyping software packages out there?

A. I didn't know that they had a specific current
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project in that direction.  I knew that they had been

doing that in a general way for several years and

acquired mixture solution early on for that reason.

Q. Are they looking at DNA-View?

A. I -- I hope so, but I haven't talked to them about

that lately.

Q. They haven't called you?

A. I talk to those people from time to time.  They're

friends.

Q. There's no large reputable accredited forensic labs

using DNA-View, are there?

A. Not yet.

Q. Okay.  And where's the list of labs that use

DNA-View?

A. I don't have a list for you.

Q. It primarily relates to DNA ancestry and that type

of thing, right, the -- what do you call it? -- the

floods and the disasters that you help out with, that you

consult on?  Isn't that what it relates to mostly?

A. What's "it"?  You used a pronoun, "it."

Q. I'm sorry.  Thanks, Doctor.  DNA-View.

A. I would say that nowadays, mixtures are very high on

the -- high on the list of uses for DNA-View, widely

noticed.  There's a lot of interest in my work in that

regard.
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Q. On Page 4 of your report you say, "The FBI claims of

matching chances of, example, 1-in-51 rest on the

careless and seriously incorrect assumption that the

available Y haplotype population data for Native

Americans in general, from which the 1/51 is calculated,

is a reasonable proxy for the unavailable data on the

specific tribe of the men who plausibly had access to the

crime scene."  

And then you go on to say, Doctor, "That's

wrong in theory, and we have good reason to believe it's

wrong by a lot."

That's not a particularly scientific statement

to make, is it, that, "That's wrong in theory, and we

have good reason to believe it's wrong by a lot"?

A. I think it's a sound statement.  I don't know what

you mean by "scientific."

Q. That is not scientific?  I mean, you have a theory,

right, Dr. Brenner?  You have a theory that you wrote

about a couple of times, and you were asked to come into

court and lodge only that theory about pooling Native

Americans?  But you don't offer the proper way?  You

don't offer a correct way to find likelihood ratios for

the Y-DNA, do you?

A. The correct way starts with having a relative

database.  It's a simple and general principle in
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statistics that when you want to do population work, you

need a relevant reference population.  That's your

scientific starting point.  If you don't have that, don't

ask me for magic.  I can't come up with an answer for

you, and neither can anybody else.

Q. So it's easier to defend?  What you're saying is:

If you don't have a purely Navajo database, you ought not

to be in this business, FBI crime lab.

A. You ought not to misquote me.  I've said many times

that I don't expect perfection.  But a database that we

don't know how many Navajos, but we can reasonably

speculate that it's way under 10 percent, is a travesty.

Q. Based on what, Doctor?

A. Based on the number of tribes in the country and the

relative populations of Navajos compared to everybody.

Q. Tribes.  566, right?

A. Not a figure I'd heard, but I knew there were well

over 100.

Q. You thought there were 100 tribes in the United

States is all, Doctor?

A. Did you really not hear me?

MR. LINNENBURGER:  Your Honor, I would

appreciate it if counsel would refrain from any

condescending attitude.

MR. NAYBACK:  Your Honor, I don't know if --
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THE COURT:  I agree.  Rephrase your question,

counsel.

Q. (By Mr. Nayback)  You testified on direct, Dr.

Brenner, that the 1 in 51 likelihood ratio would go down.

Do you remember testifying to that?

A. I said the 51 would go down, to be clear.

Q. Why?

A. Because that was under a hypothetical that we have a

purely Navajo database instead of a pooled database.  And

the reason is because I know, based on my research, my

own work over many years, that the tribes other than

Navajo would have very little matching of Y haplotypes

with the Navajo Tribe.  Therefore, the other tribes

dilute the number of matches, which means that they

increase the strength of the evidence.

Q. Are there circumstances where the likelihood ratio

would go up, Dr. Brenner?

A. Up from what?

Q. 1 in 51.

A. You mean, can I hypothesize some experiment, some

set of data under which it would be bigger than 1 in 51?

Q. That's what I'm asking, Dr. Brenner.

A. Well, if we posit that the number 51 comes out of

this current pooled data, then no, I can't think of an

example.   
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Q. You called the Navajo Nation an isolated community.

Did I quote you correctly?

A. I don't remember saying "isolated."  I think I may

have said that the tribes in general tend to be isolated.

I don't remember using the word "isolated" at all.  But

certainly they're, to some extent -- I mean, they're

tribal.  They're partitioned.  They have their own

identity, their own geography, to a large extent.

Q. Have you been to the Navajo Nation?

A. I don't think so.

Q. And so you probably can't tell me like how far

To'hajiilee is from Laguna Pueblo?

A. Correct.

Q. Would it surprise you if it was only ten miles away?

A. I've never heard of those places, so no, it wouldn't

surprise me.

Q. Would it surprise you to learn that there's

non-Indian communities all around the Navajo Nation?

A. No.

Q. Would it surprise you to learn that there are

non-Indians that live and inter-marry with tribal members

on the Navajo Nation?

A. If you say so, it wouldn't surprise me.

Q. Did you look at the 2010 census data?

A. I did not.
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Q. How many Navajos are there, Dr. Brenner?

A. I think I knew a number once, in the range of -- but

I don't know.  No, I'm not going to say.

Q. Would it surprise you that there are 320,000?

A. I think I was going to come up with half that

number, so no, it wouldn't surprise me.

Q. Did you realize it was the largest tribe in the

United States?

A. I did know that.

Q. Okay.

A. And I also know that they have different -- that

they're widely spread, so from the point of view -- from

our point of view, from a genetic point of view, it may

be appropriate to consider them as two or three separate

groups.  Maybe there's not very much migration among

several different large groups.

Q. Would it surprise you to learn that there's 50,000

mixed-blood Navajos; in other words, not purely Navajo

tribal members?

A. No, but I'm not sure it would be relevant, either,

because the concept of mixed blood doesn't really make

sense when you're talking about clonal reproduction.

Q. Weren't you saying that -- on direct examination,

weren't you testifying that there are no new Y haplotypes

being introduced in the community?  
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A. Of course I didn't say that.

Q. Okay.  And so having non-Indian or other tribal

members inter-marry into the Navajo Nation to a

substantial extent, that doesn't affect your analysis,

Dr. Brenner?

A. It depends how substantial.  But if you're claiming

that there's free inter-mixing among all the different

tribes, then you would totally justify pooling the Native

American data.  If not, I think the burden is on the

prosecution to show that that's close enough to true,

rather than on the defense to say how true it isn't.

Q. I agree, it's the burden.  But, Dr. Brenner, I think

you just testified you didn't bother to read the US Y-STR

validation study of the database that the FBI uses?  You

weren't aware of it?  You didn't read it, correct?

A. Correct.  I wasn't aware of it.

Q. So you were testifying on direct that trying to

determine when the genetic divergence occurred is

important to you; is that right?

A. No, I don't think I said that.

Q. Okay.

A. I said that it's a relevant factor, but I don't

claim that it's important to me personally in the sense

that I don't know what computations I would do precisely

if I had it.
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Q. And how would the government or any party go about

determining genetic divergence and when it occurred?

A. You know, I think your idea was a great one as an

alternative to actually having individual tribal data,

but I can't help you with how to actually go about with

your program.

Q. Okay.

A. The only thing that's clear is that we could go out

and collect individual tribal data.

Q. Did you run the FBI lab's DNA results through

DNA-View?

A. I don't think so.

Q. You wouldn't recall that, if you did it, Dr.

Brenner?

A. I can't be sure.  If I say "I don't think so," it

follows I don't recall it.

Q. Okay.  Would that have been an important part of

your work here for Mr. Russell, Mr. Russell who is

charged with aggravated sexual abuse?

A. No, I don't think so.  I think I trust your

searching, and I couldn't do better searching with

DNA-View.

MR. NAYBACK:  Court's indulgence?

THE COURT:  You may.

MR. NAYBACK:  Pass the witness.
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THE COURT:  Is there any further need of this

witness here?

MR. LINNENBURGER:  Just a few brief questions,

Your Honor.

THE COURT:  Briefly, Mr. Linnenburger.

MR. LINNENBURGER:  Yes, Your Honor.

REDIRECT EXAMINATION 

BY MR. LINNENBURGER:   

Q. Have you heard any information provided today from

the witnesses for the government as to the rates of

inter-mixing between tribes, between Native American

tribes?

A. I haven't heard any such thing, no.

Q. That binder in front of you, if you wouldn't mind

flipping to Government's Exhibit 14?

A. I'm on Tab 14.

Q. And if you would turn to what is Page 291 at the

top, the second column, this published report references

that there are some distinct differences between Native

Americans and other populations, doesn't it?

A. Which table should I be looking at?

Q. I'm sorry.

MR. NAYBACK:  Your Honor, I'm going to object

to defense counsel leading Dr. Brenner through a report

that he indicated he wasn't familiar with.
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THE COURT:  Sustained.  Ask your question,

counsel.

MR. LINNENBURGER:  Yes, Your Honor.  

THE COURT:  Without leading.

Q. (By Mr. Linnenburger)  So you were asked many

questions on cross as to what your concern was in your

report.  What is your concern with pooling Native

Americans, succinctly?

A. It manufactures diversity.  It pretends that a lot

of tribes who are genetically far from Navajos, it

pretends that they are relevant alternative suspects.

Q. And have you heard anything from the government

witnesses today that would alter your opinion in that

regard?

A. No, especially now that I see the report and see

that it actually, based on what I've been shown by the

eminent prosecutor, that it has no support for the idea

of pooling Native Americans.

MR. LINNENBURGER:  Nothing further, Your Honor.

THE COURT:  Can this witness be excused

permanently here?

MR. NAYBACK:  On behalf of the United States,

yes, Your Honor.

THE COURT:  All right.

MR. LINNENBURGER:  Yes.
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THE COURT:  Sir, I do excuse you at this time.

THE WITNESS:  Thank you.

THE COURT:  You may call your next witness.

MR. LINNENBURGER:  Your Honor, the defense

would call Dr. Michael Spence.

THE COURT:  Okay.  So we came into session at

2:42.  Let's take a 15-minute recess here, and then we'll

start up with the next witness.

COURTROOM DEPUTY CAROL BEVEL:  All rise.

(Recess from 3:52 p.m until 4:16 p.m.) 

COURTROOM DEPUTY CAROL BEVEL:  All rise.

THE COURT:  You may be seated.  Let us continue

here.  You may call your next witness.

MR. LINNENBURGER:  Your Honor, the defense

would call Dr. Michael Spence.

COURTROOM DEPUTY CAROL BEVEL:  Please raise

your right hand.  You do solemnly swear that your

testimony in this matter shall be the truth, the whole

truth, and nothing but the truth, so help you God?

THE WITNESS:  I do.

COURTROOM DEPUTY CAROL BEVEL:  Please be

seated.  Please state your name, and spell your last name

for the record.

THE WITNESS:  My name is Dr. Michael J. Spence,

S-P-E-N-C-E.    
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MR. LINNENBURGER:  May it please the Court.

THE COURT:  You may proceed.

MR. LINNENBURGER:  Counsel.

MICHAEL J. SPENCE, 

after having been first duly sworn under oath,  

was questioned and testified as follows:   

DIRECT EXAMINATION 

BY MR. LINNENBURGER: 

Q. Dr. Spence, what degrees do you have?

A. I have a bachelor's degree and a master's degree,

both in microbiology, both from UT El Paso.  I then went

on to get a Ph.D. in molecular biology from New Mexico

State University.  That was in 1990.   

Q. And once you completed your education, what did you

go on to do?

A. I went on to do what are called post-doctoral

research positions, first in Vermont, University of

Vermont Medical School, for about four years.  And then I

went on to the Boise VA Medical Center in Boise, Idaho.

All of that was research, mostly focusing on cancer and

DNA.

Q. And in total, how many years' experience do you

think you gained from those positions?

A. Well, I started research as an undergraduate in

1980, so I guess that's been 37.  But the post-doctoral
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research started in 1990, so I have been either doing

research or working in a forensic lab or consulting since

then.

Q. And have you published any peer-reviewed articles?

A. Yes.  As part of my research for my master's, my

Ph.D., and my post-doctoral work, I published 14

peer-reviewed articles.

Q. And have you ever done forensic DNA work?

A. Yes.  When I finished up in Idaho, which was about

an eight-year stint, I was interested in doing something

different, and CSI was becoming awfully popular, so I

wanted to apply what I knew about DNA to work in police

labs, so I settled on the Indiana State Police.  They

hired me in May of 2003 and assigned me to their

Evansville regional lab.

Q. And how long were you with the Indiana State Police?

A. That was four years, from May of 2003 until May of

2007.

Q. And did you work on any cases involving forensic DNA

analysis during that stint?

A. Yes.  I started out with training in what we call

serology, so this is essentially body fluid

identification, evidence examination.  Ultimately, that

transformed into some casework in that area, and then

eventually I went into DNA analysis training.  So I
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needed to be taught how the crime labs do their DNA, how

they quantitate their DNA, the typing, and all of that.

There were about 100 cases, is what I worked on, total.

Q. And once you left the Indiana State Police, what did

you go on to do professionally then?

A. I was homesick, so I came home to New Mexico.  I had

a position lined up with a laboratory in my old home town

of Las Cruces, and I worked there for a laboratory called

Forensic Testing Laboratory.  It was a spinoff lab from a

parentage testing lab, is mostly what they did down

there.  They wanted to start a lab that would be an

outsource resource for law enforcement or for the defense

on criminal cases, and at the time they had no experience

on how to handle evidence for criminal cases or anything

like that, so that was -- the part that I was playing

there was to help them get accredited for forensic

testing.

Q. And then subsequent to that, what did you go on to

do professionally?

A. It was about eight months later, I just started

doing consulting.  I launched a company in February of

2008.  It's called Spence Forensic Resources.  And so I

take phone calls from anybody who needs to understand

about criminal case investigations involving forensic

biology and DNA.
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Q. And in your experience as a forensic analyst, how

many cases do you think that you have either reviewed or

been involved in, in regards to DNA analysis?

A. Well, outside of the 100 or so that I worked on as

an analyst, a big part of what the Indiana State Police

trains you to do was to do peer review.  There were only

two other analysts in that small satellite lab, so

anytime an analyst finished a case, in order to get peer

review, there were only two choices as to who to run your

case by.  

So I needed to be trained in that, and I did

about 235 reviews.

But since consulting started back in February

of 2008 -- I'm coming up on ten years here -- the total

number of peer reviews, including my consulting reviews,

is up just over 850 cases.

Q. And in those cases, approximately how many different

labs have you reviewed reports and analysis from?

A. Probably about 70.

Q. And have you ever testified as an expert in court

before?

A. Yes, I have.

Q. And approximately how many times have you testified

as an expert?

A. I've testified in nine different states, about 95
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times.  The first 16 were the Indiana State Police for

law enforcement.  The other 75 -- I'm sorry -- 79 have

been as a consultant.  So this is my 96th time on the

stand.

MR. LINNENBURGER:  Your Honor, may I approach?

THE COURT:  You may.

MR. SPINDLE:  I would ask to see the exhibit.

No objection, Your Honor.

MR. LINNENBURGER:  Sorry.

Q. (By Mr. Linnenburger)  Dr. Spence, the paper I've

just handed you, is that an accurate copy of your CV?

A. Yes, it is.

MR. LINNENBURGER:  Your Honor, we would move

Dr. Spence's CV into evidence.  And, again, I apologize.

I believe this was attached to the expert disclosure, but

I do not believe it was included in our notebook.

THE COURT:  Okay.  What would be the next

letter here, Carol?

COURTROOM DEPUTY CAROL BEVEL:  Your Honor, that

would be F.

THE COURT:  Defense Exhibit F.  I take it

there's no objection?

MR. SPINDLE:  No objection.

THE COURT:  It's admitted.

MR. LINNENBURGER:  Thank you, Your Honor.
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(Defendant's Exhibit F admitted into  

          evidence.)      

MR. LINNENBURGER:  Thank you, Your Honor.

Q. In your experience in DNA analysis -- I apologize.

MR. LINNENBURGER:  Your Honor, we would tender

Dr. Spence as an expert in forensic DNA analysis at this

time.   

THE COURT:  Any need to query the witness?

MR. SPINDLE:  No, objection.

THE COURT:  I do accept and recognize him in

that area.  You may proceed.

MR. LINNENBURGER:  Thank you, Your Honor.

Q. (By Mr. Linnenburger)  In your background in

forensic DNA analysis, what -- how would you define the

term "artifact"?

A. An artifact, strictly referring to DNA, I'm looking

at what we call electropherograms, or I'll refer to them

as e-grams.  There is a variety of artifacts that you can

see.  You can have electrical spikes while you're making

your capillary electrophoresis run.  You can have

something called dye blobs that show up on your e-grams.

There's stutter artifact, and we heard a little bit 

about that, but there's negative stutter, which is 

very common.  They are much smaller peaks than the main

peaks.  
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But sometimes you can see a little bit of

what's called positive stutter.  There can be -- I

believe we saw some reference or heard some reference to

pull-up, also known as bleed-through, and that just often

happens if you have a little bit of an overload of DNA,

or other factors might contribute to that.  But it's not

real DNA.  It's coming from another channel that you're

looking at as you analyze the DNA.

But things like that, and also something called

elevated background noise, because on any

electropherogram, even if you have no real signals from

DNA, if you're just looking at a negative control that

has no DNA signals on it, you see a squiggly line at the

bottom of each panel, and it's just -- it's noise, but

sometimes that noise gets elevated for some unknown

reason, and that could be an artifact, as well.

Q. And so when you're -- how would you define a peak?

A. A peak could be one of those artifacts, or a peak

could be real DNA.  If you see a signal, you would call

that a peak.  So it's going to be -- typically, it should

have a certain morphology.  It should be a nice spike

that's not straight up, but it's a nice narrow

characteristic.  It doesn't look like a mountain, but it

looks like the Washington Monument, just to give you an

example.  And they can be real low level, the lower level
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peaks, or it could be a very strong peak.  If you had a

good reference sample in your typing, an entire nanogram

of DNA, you should see good strong peaks at all the

locations that you're testing.

THE COURT:  May I ask a question here?  Help me

understand this.  Are these artifacts -- and you can

break down my question any way you want.  I just need

some clarification.  Are artifacts artificial, or are

they anomalies, or are they an integral part of the DNA

when they display themselves as you've described?

THE WITNESS:  That's a good question, because

some are and some aren't.  The stutter peaks are actually

-- they're DNA, but they're wrongfully created during

what we call the molecular photocopying process.  We

heard about PCR.  When these fragments of DNA that we're

looking to analyze are created, you can get fragments

that are a little bit smaller, where the positive stutter

would be a little bit bigger, and they're going to be

much lower level than the main peak.  But that's actual

DNA.  It's just not really that person's type.  It's just

an artifact that is a real DNA molecule.

Things like electrical spikes, that's not

caused by DNA at all.  But sometimes it might be

difficult to tell the difference between an electrical

spike or high background, for example, and real DNA, so
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sometimes it's hard to distinguish.

But all those others are just anomalies.

THE COURT:  Okay.  Go ahead.

MR. LINNENBURGER:  Thank you, Your Honor.

Q. And so we've heard the term "stochastic effect"

earlier in testimony.  Could you briefly explain what

stochastic effect means to you?

A. Yes.  So many years ago, I heard that term for the

first time because it didn't really apply to other things

I had learned before I came into a police lab.  But the

first thing I wanted to do was just look up the

definition, and "stochastic" generally means "random."

When you have lower level amounts of DNA or

possibly compromised DNA that might have some degradation

issues or junk that's in there, inhibitors that are in

the sample, you can get low level peaks.  And when those

peaks are dropping down to lower levels because of the

limited amount of DNA or the limited typeability of the

DNA, you can get these stochastic effects.

The signals that you expect to see -- for

example, we've heard mention of perhaps a person might

have an 11/14, and we heard that if you get to low level

amounts of DNA, you might see the 14, but the 11 is gone.

That would be a stochastic effect.  If you have a 14

that's 2,000 RFUs, and that's just a measure of how big
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the peak is, you're not going to get the 11, the

corresponding 11 absent.  It's not going to disappear on

you like that.   

But when you get to really, really small

amounts of compromised DNA, you can start to lose

information, and it's random when you're going to lose

some of the information.  And as you get into those lower

level peaks, those can be mixed up with possible high

background noise, elevated background, dye blobs,

electrical spikes, and these other things that we talked

about, stutter peaks.

There can sometimes be confusion in identifying

which is which.  It's not a real common problem, but when

you get into low copy number DNA, you start to see more

and more of those kinds of issues.  They crop up as you

decrease the amount of DNA that's being put into the

sample.

Q. When you say "which is which," do you mean which is

DNA and which is an artifact?

A. Right, which is a genuine signal that came from

actual -- from a locus on somebody's DNA, and which is a

signal that is some kind of artifact that's either a

stutter artifact or one of those others that I mentioned.

Q. And in a lab, when you're getting these -- I believe

you referred to them as e-grams.  And just for
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clarification purposes, the e-gram, the chart that 

we're all familiar with, where it's kind of the wave

frequency-looking-thing going across it, kind of --

A. Yes.  It's like an EKG.  It's got the blips on there

like heartbeats.  Yeah.

Q. And so when you're getting this information out of

your machinery, from a lab perspective, how do you

address these artifact concerns and the stochastic

effects that you were just discussing?

A. Well, as we've heard, it comes with experience.  And

in some instances, it's just really problematic.  It's a

challenge to decide whether you're looking, in a given

instance of one signal, whether it is an artifact or real

DNA.  It's not going to be that way every time you see a

peak that might be a little bit out of the place.  But

like I said, when you have low copy number amounts of DNA

or compromised samples that maybe there's some level of

degradation or inhibitors, you're going to see a lot of

artifacts that might look like DNA, and DNA that might

look like artifacts.

But the morphology of the peaks is a good

indicator.  If it looks like a good clean Washington

Monument kind of peak, that's helpful.  If it's off

ladder and it's in an odd place that normally you

wouldn't see a peak, that's a tipoff.  If it's off the
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scale of where the loci information should be, that's a

tipoff that maybe it's an artifact.  But not always.

Q. And from a lab perspective, is it important to have

any thresholds to look at in determining what is and is

not an artifact?

A. Yeah, that's a big part of why thresholds are

developed.  And we heard a little bit about the old

technique of 2014, the previous, setting not just the

stochastic threshold, but a lot of laboratories these

days are using an analytical threshold which is even

lower, where anything below that, that's pretty much

probably junk; but anything that's above the analytical

threshold is at least worth consideration; and anything

above the stochastic threshold would be considered.  You

would think there is no reason to doubt that's a true

genetic signal as long as the morphology is reasonable

and so forth.

But if you could repeat the question?  I kind

of --

Q. I believe you. 

A. Okay.

Q. In between the two thresholds that you just

mentioned, the stochastic and the analytical, how would

an analyst go about making -- would an analyst make a

judgment call as to which is and is not an artifact, and

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   219

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

which represents actual DNA?

A. Well, typically the way the rules work -- and they

vary from lab to lab as to how they do their

interpretations.  But if something is below the

stochastic threshold, it's not going to be called as an

allele.  That doesn't mean that the instrument might mark

it and put a number on it and say, "Here, this is in the

position of an 11," and the analyst is certainly not

going to ignore that.  They're going to note that.

Typically the way most labs -- and as I'm

saying this, be careful here.  A lot of labs are going to

have a little bit different rules as to how they do their

interpretations.  Most labs aren't going to allow any

kind of statistical calculations based on below

stochastic threshold alleles.  They could note them, they

could testify to the presence of something that's

visible, but they may not be able to calculate the stats

on those.  So there's different rules as to how you

interpret those.

But as to what's an artifact, sometimes, as I'm

saying, that can be very challenging.  If it's in a

position that mimics a real allele, and maybe the

morphology isn't perfect but it's pretty good, but it's a

low level allele, there might be a lot of argument from

one analyst to the next to the next as to whether this is
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a real signal that should be considered genuine, or

whether this is a signal that should be considered very

suspect and unreliable.

Q. And you had an opportunity to review the reports

generated by the FBI lab in this case, correct?

A. Yes, I did.

Q. And in turning your attention to that first report,

and Item 5 specifically in that first report, do you

recall the approximate estimated contribution proportions

between the major contributor and any minor contributors

in that particular sample?

A. Off of -- what's on the electropherogram, I don't

have a vivid memory of that, but what I do know is that

the total DNA yield from that was around 600 nanograms,

which is a pretty significant amount.  It's small, but

for typing purposes it's enough to type that sample 600

times.  Most labs will use about a nanogram for each PCR

reaction to determine the types that are there.  The

laboratory in this instance, of course, used what's

called a duo-quan system, Quantifiler Duo, where they

looked also at the male amount of DNA.

So the male level in there was estimated to be

about 9 percent of that 600 nanograms, so it was 50-some

nanograms.  I don't know the exact amount.  So there's a

lot of potential there for the female DNA to swamp out
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that sample.  And we're talking about what we would call

the nipple samples, correct, the Item 5, if I recall,

going on memory?

We expect a lot of DNA from the female on a

swab taken from a nipple area, and sure enough, that's

the majority of the DNA there.  But around 9 percent was

male.  

Then the question becomes:  Is it a single

male, or is there more than one male present?

Well, we don't know until we've done the

typing.  So you can only tell, with the contribution,

what the estimate is, and the estimate was around 9

percent.

Q. Do you have any concerns -- would you have any

concerns with an analysis that may include such a

disparity in percentages of contributors?

A. It's going to be a challenging sample when you have

that much more female DNA, unless you're looking to type

and see who the female is, which of course we're not.  We

know where that DNA came from, and we would fully expect

to see the profile of the female subject.  And we saw

that, that clearly the major is Ms. Enoah as the major

contributor.

But yeah, there are going to be challenges as

to getting good reliable typing information from such a
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low percentage of male DNA, because there's always going

to be a limit of how much DNA you can load in on what's

called STR typing, or we've heard that referred to as

autosomal typing.  So there's going to be limitations

there, with the Y-STR typing being a little bit different

kind of animal, because it's only going to look at any

Y-chromosome-based signals.  

Q. And so do you recall what the conclusion was as to

Item 5 in the first report?

A. If I could refer to my information on that, if

that's okay?

Q. Would referring to your report refresh your

recollection?

A. Yes.

MR. LINNENBURGER:  Your Honor, we would

request --

THE COURT:  That's fine.

A. I do have a copy of that.  So we are still talking

about Item 5, which was referred to as the two bilateral

nipple and areolas swabs, so I'll just refer to those as

the nipple swabs from now on.  600 nanograms total yield.

An estimated 53.5 nanograms of male DNA.  That's about 9

percent of the DNA.

The results were that the autosomal DNA foreign

to Item 8, which would be Ms. Enoah, obtained from Item 5
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is not suitable for matching purposes; however, it may be

utilized for exclusionary purposes.  And then it states

that no comparison information for Item 5 can be provided

for Item 11.  And Item 11 is the defendant, Mr. Russell.

So what they're saying is it's inconclusive

information at this stage of analysis.

Q. And in your professional experience, the phrase "not

suitable for matching purposes," what does that mean to

you?

A. What that means is that you've got inconclusive

information.  Outside of the information suggesting the

clear presence of Ms. Enoah, it's not very conclusive

data.  It's a low copy number amount that's loaded in

there.  Even though there was a fair amount of male DNA,

you're limited in how much you can type.  You can't take

600 nanograms and type half of it.  That would be a lot

of DNA put in there, and the female DNA would swamp out

the signals for any possible males that are there.

And what the analyst could see was some genetic

information, but not enough to draw any conclusions,

unless an exclusion could be arrived at based on the

alleles that were there.  And in the instance of Mr.

Russell, it was deemed completely inconclusive.

Q. Now, you mentioned the term "low copy number."

Could you explain that briefly?
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A. Well, low copy number is simply defined as just a

very small amount of DNA.  And in this case, 600

nanograms certainly isn't a very small amount of DNA, but

a very low percentage of male DNA in there.  And what has

also been defined as low copy number is anything below

250, 200 picograms.  Now, 250 picograms is a quarter of a

nanogram.  So if you're starting with that amount, you're

looking at low copy number typing.

Another way to look at low copy number typing,

too, is just to look at your data, the data that you get.

If it's inconclusive due to stochastic effects, drop-out

events where there's loss of data, some of the signals

aren't there that you would expect to be there, that's an

indication that you've got those stochastic effects and

it's probably caused by the fact that you don't have

enough male DNA, whoever the male is, to arrive at a

clear conclusion.   

Q. Do you recall what the conclusion, the updated

conclusion was as to Item 5 on the second report?

A. Yes.  When the second report was released, the first

one being released on August 21, 2014, and the second

report was released on October 21, 2016, and that for

Item 5 said, regarding Item 5, the nipple swabs, the

reporting analyst states that, "Interpretation of Item 5

was performed assuming that the DNA originated from two
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individuals, one of whom is Enoah.  Russell is the source

of the autosomal DNA unlike Enoah obtained from Item 5."

Q. Now, in your years of experience, having reviewed

800-some cases, have you ever before seen an instance

when a laboratory went from indicating that they could

not draw a conclusion, to affirmatively concluding that

the DNA was a match?

A. I may have seen instances where that happened, but

it's where they went back, they maybe extracted more DNA

from the original sample, maybe they used an upgraded

updated technology for isolating the DNA, and maybe used

a different typing system or something like that.  I

can't recall.

But I've never seen that happen in an instance

where no such reanalysis of the actual physical materials

was performed, it was just a reanalysis of the data.

I've never seen a jump from inconclusive to, in this

case, not a conclusion that the person cannot be

excluded.  It's a conclusion of a match and no doubts.

Because there's really no indication that there's a stats

calculation that there's a low number, a low level

statistic that's saying how many other people might

match.  This is just saying it's his DNA.  And I've never

seen that before, absent reanalysis and more physical

work done on the actual evidence.
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Q. And in your review of the reports in this case, was

any reanalysis conducted as to Item 5?

A. No.  As far as I could tell, the swabs were never

reaccessed.  The DNA that was extracted in 2014 was not

repurified or treated in some other different way, with a

new amplification or anything like that.  It was just

reanalysis strictly of the data, and I've heard testimony

that that's all that was done, was a reanalysis of the

data.

Q. In your review of the two reports, was there any

suggestion to your trained eye that anything other than

the program itself had changed which would transform the

data which was inappropriate for use in 2014 into

something that was appropriate to consider for purposes

of developing a statistical number?  

A. No, it was just the data reanalysis that had changed

the landscape of who was on this item.

Q. And have you heard anything in the testimony today

that would suggest to you that there was any change from

2014 to 2016, other than the program itself, that would

suggest that the same data from 2014 suddenly was

appropriate for analysis in 2016?

A. No.  It's just a different way of looking at the

data.  That was the only change in the landscape here.

Q. And are you aware of any published articles that
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discuss concerns about relying on low amounts of DNA such

as in this case?

A. Yes, and I cited that article in my report.

Q. And do you recall the name of that article?

A. Yes, I do.

Q. What was the name?

A. The title of this article -- it was written by Dr.

Bruce Budowle -- is "Low Copy Number Typing Still Lacks

Robustness and Reliability."

Q. And who is Dr. Budowle?

A. He was a former worker with the FBI crime lab.  He

was director for quite a few years.  I think he was there

for 23 years.  I'm not sure if he was director the entire

time.  Probably not.  But he was director there for quite

a while, and is now at another laboratory, at the North

Texas Health Science Center, which is one of the most

renowned labs in the country.  He's very heavily

published and gives a lot of presentations and has a lot

of authority on forensic science and forensic biology and

DNA throughout the world.

Q. And do you recall when that article was published?

A. I believe it was in 2010.  It might have been 2009.

I think I've seen recently that it was a 2010 article, so

I might have put the wrong year there.

Q. Now, you indicated in your report -- you quoted at
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length from that.  Was there anything specific about low

amounts of DNA, any specific concerns raised in that

article about using low amounts of DNA that you feel --

strike that.  Let me rephrase that.  I apologize.

In that article, do you recall any statements

from Dr. Budowle concerning the appropriateness of

analyzing low amounts of DNA in terms of reaching

reliable results?

A. Yes.  I think that what Dr. Budowle has said in what

he calls advice, directed presumably to scientists, to

scientific leaders, technical leaders, supervisors in

crime labs anywhere, is that DNA is the gold standard in

forensic science, it's one of the most reliable sources

of investigation, scientifically, for any kind of

criminal case, and that he was expressing concerns that

in working with low copy number techniques or low copy

number quantities of DNA, and stochastic effects that you

get from those, that there needs to be caution in

interpretation, that there's a lack of reliability and

robustness of the DNA results that you get from such low

amounts of DNA, where you can see on the

electropherograms that there are issues in

interpretation.

And he is essentially very emphatically warning

scientists to be careful about this and to not tarnish
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the gold standard by looking at and relying upon

exclusively low level amounts of DNA that may give

questionable data.

Q. And when you say DNA results and questionable data,

are you referring to the information that comes out of

the machines and provides you with the peaks and markers

and all that?  Or are you referring to the final numbers?

A. What you said first.  Really, just the data that

comes out, the raw data that comes out, that we have to

express and utilize a lot of caution in interpretation of

that data, without -- I'm trying not to misquote him, but

really when we're talking about going below stochastic

thresholds, for example, data that is down there isn't

necessarily of no use, but it needs to be interpreted

with more caution than was being done back in 2009, 2010,

when Dr. Budowle wrote this article, this being the

reason why he wrote the article, was to warn of

misinterpretation of data that is inherently unreliable

when we get down to those low levels.

Q. So is it your opinion that the data itself is what

is unreliable when we're talking about levels below the

stochastic thresholds that have been set?  

A. Yeah.  I would say that more than anything else, you

need to look at the landscape of the electropherograms,

such as the first set of electropherograms that came out
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from Item 5 in 2014.  

There was a lot of data that was low level and

a lot of data that was missing.  Was it enough to call it

inconclusive?  Well, it was for the analyst.  I agree

with that assessment.  

And this is, I think, the kind of thing that

Dr. Budowle is talking about, whether we had really

technically a low enough level, copy number level, for

this to qualify.  Really, you have to look at the

stochastic effects, drop-out events, and anything that

would cause any analyst to look at it and say, "Oh, this

is inconclusive data."

These are the kinds of things you have to be

very careful about interpreting, and I agree with that

100 percent.

MR. LINNENBURGER:  Your Honor, may I have just

a moment?

THE COURT:  You may.

(A discussion was held off the record.)

MR. LINNENBURGER:  Just a couple more

questions, Your Honor.

Q. In that article you were discussing, do you recall

if Dr. Budowle made any requests as to forensic

scientists including certain things in that report in

reference to low levels of DNA?
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A. Well, I'm not sure specifically what you're asking,

but just to say the most important key sentence in here

is, "It would be a shame to abandon the standards in

place for forensic DNA typing just to push the envelope

with LCN typing."

MR. LINNENBURGER:  Nothing further, Your Honor.

THE COURT:  You may cross-examine.

MR. SPINDLE:  Thank you, Your Honor.  May I

proceed?

THE COURT:  You may.

MR. SPINDLE:  Thank you, Your Honor.

CROSS-EXAMINATION 

BY MR. SPINDLE:    

Q. Good afternoon, Dr. Spence.  

A. Good afternoon.

Q. I'm sorry.  What did you testify you do for a

living?

A. I am a forensic DNA consultant.

Q. Which means that you are a professional defense

witness, right?

A. I am a professional witness for anybody who calls

and needs help with forensic biology or DNA.  Sometimes

it's private citizens.  The vast majority of my calls do

come from private defense attorneys and public defense

offices, that's true.
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Q. Because you haven't worked for a prosecutor in more

than a decade, right?

A. The last time I worked for a prosecutor was in May

of 2007 -- well, maybe a little bit beyond that, because

I did go back to Indiana to testify on cases that I had

previously done.  So, no, the prosecutors rarely call me.

Q. You only ever testified as an expert for prosecution

in the state of Indiana, right?

A. That is correct.

Q. You work almost exclusively for the defense bar,

right?

A. I work for whoever -- whoever rings the phone, and

that's often defense lawyers.  There have been times

where somebody has a death in the family and there's an

investigation and DNA is done and they have a question

about that or issues about that, and they aren't defense

attorneys.  But that's unusual cases, where something

like that happens.

Q. In fact, you market yourself to defense attorneys

specifically, right?  

A. Well, since they're the only ones calling, that's

probably a good way to market yourself, right?

Q. Certainly.  You brag in your CV about jury

acquittals and defendants being immediately released,

right?
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A. I wouldn't call it bragging, but I'm stating fact,

yes.

Q. And you even have a PowerPoint presentation that's

called "How Forensic DNA Analysis is Prone to

Misinterpretation"?

A. Yes.

Q. That you present to defense attorneys across the

country?

A. A couple of times, probably, yes.  I wouldn't say

across the country, but a few different places.  I might

have done that in Arizona, for example, yes.

Q. Do you still charge $280 an hour?

A. Yes, I do.

Q. Is that for trial time, or preparation time as well?

A. It's for all services with the exception of if I'm

traveling from one place to another, I charge half of

that for just travel time.

Q. Now, regarding this case, the FBI laboratory is the

premiere DNA testing facility in the nation, right?

A. What laboratory?

Q. The FBI lab at Quantico that we've been discussing.

A. I think that the only equal to the FBI lab is

probably that laboratory in -- the Texas Health Science

Center.  I believe they've been referred to as the Center

for Human Identification, and it's where Dr. Budowle is
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right now and some very talented people are there.  I

would say that both of those labs are good.  And there's

a lot of other good labs too, but at the top, at least

from not just my opinion, but a lot of people's opinion,

yes, those labs are very skilled.

Q. And the FBI actually accredits other labs across the

country, right?

A. I'm not sure if they do the actual accreditation.

The accreditation is done by ASCLD/LAB, which I won't go

through that whole acronym because we already heard it.

But they do -- they are the driving force behind

standards for accreditation, standards for living up to

audits, and those sorts of things, so they are a big

player in driving policy.

Q. And you consider their decisions to basically be the

industry standard, right?

A. In a lot of instances, yes.

Q. And you don't have an accredited DNA laboratory, do

you?

A. Not one that I work in.  Some that I work with, but

none that I work in.

Q. Do you have a laboratory at all?

A. No.  No, I do not.

Q. You work out of your home, right?

A. Yes, I do.
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Q. And you're not certified in any way, are you?

A. No, I'm no longer certified to do what we call wet

work.  So I had the proficiency testing and all that,

that all the analysts have when they work in labs, but

there's no certification available for independent

forensic DNA experts.

Q. That was all the way back in 2007?

A. Yes.

Q. And so since 2007, you haven't stepped foot in a

forensic laboratory, right?

A. I think I might have been in one or two, but --

yeah, I have.  I've actually went on audits.  But to work

there, no.  No, not at all.  I've done no wet work since

February of 2007, and that was in a non-accredited lab,

and I haven't worked inside an accredited lab since May

of 2007.

Q. And when you left that lab, you left under

allegations that you had some mishandling of evidence,

right?

A. No, there was no such allegations of any mishandling

of evidence at all.

Q. Okay.  What about the lab you worked in, in Las

Cruces, for a little less than a year, right?  2007 to

2008?

A. Yes.
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Q. That lab wasn't accredited either, was it?

A. No.  Their goal there was to bring me in to help

them get accredited.

Q. And you weren't successful when you were there, were

you?

A. Well, we didn't get to accreditation.  They didn't

even a year after I left, but I think it was about 11

month after I left lab.

Q. And you resigned there under allegations that you

left an unattended child in the DNA lab?

A. I don't believe that that's accurate at all.  I left

there because I was not getting along with management on

their quality control issues that they had, and actually

lab security issues were at the forefront of that.  It

had nothing to do with leaving a small child in the lab.

Q. Are you denying that you left a small child

unattended in the DNA lab?

A. I did bring my son into the lab at one point, and I

might have walked out of the lab for a minute, but I

don't think that had anything to do with any kind of

problems I had.  I had issue with that laboratory as to

how they were going to handle their security and how they

were going to handle their analysis, and I felt like if I

was going to be the technical leader of the lab, I didn't

want to be the one holding the ball when everything went
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wrong.  So if I didn't have any control over quality

control, I think it was a good time for everybody to

agree to disagree, and for me to go and do something

else, so I went off and started consulting.

Q. So since 2007 you haven't worked in any forensic

lab, and since 2008 you haven't even worked in a lab,

right?  

A. That's correct.

Q. Now, has DNA analysis advanced during this ten-plus

years since you've actually worked as an analyst?

A. I would say it's advanced quite a bit, yes.

Q. In fact, probablistic genotyping has become much

more widespread, hasn't it?

A. That is something that is becoming widespread right

now, yes.

Q. You have no formal education on probablistic

genotyping?

A. No, not more than the average lab analyst would

have.

Q. And you mentioned something during direct

examination about publishing four papers?

A. 14.

Q. 14.  I'm sorry.  With what publication?

A. With what?

Q. What publication were you published in?
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A. Oh the journals.  Those articles all came out

between -- starting at 2002 and working back, so the

journals, I can't even remember.  I haven't looked those

up for so long.  Back when I first put out my CV in 2007,

I listed all those publications.  Since that, that's

ancient history.  I don't list that anymore, but I've

looked up and seen them on the web.  I can't even

remember the journals.  I'm sorry.

Q. Since 2007, have you been published in any

publications?

A. Not -- no.  The research publications I'm talking

about are 2002 and back.  I have had one publication that

is not a scientifically peer-reviewed article that

addresses a criminal case, and the year of that I think

might have been '13.

Q. And that was published in a defense attorney

publication, right?

A. Yes, in The Champion.  I believe that's for defense

attorneys, yes.

Q. And it's run by the National Association for

Criminal Defense Lawyers?

A. I believe so, yes.

Q. Now, sir, were you present for any of the DNA

testing in this case?

A. No, I was not.
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Q. Did you conduct any independent DNA testing in this

case?

A. No.  I wouldn't be able to do that without a lab.

Q. Did you witness any of the DNA testing in this case?

A. No, I did not.

Q. So did you participate in any way, other than

reading the reports and looking at the data?

A. Reading the reports, looking at the data and what I

would call the supporting documents, so pretty much

everything that any analyst from the FBI would bring in

to court to make sure that they have all their facts

straight on what they did and the synopsis of the case

and all that.  I got a lot of discovery for this case,

just like a lot of cases, dating back to about two years

ago.

So, yeah, all of those things.  That's all I've

done is reviewed documents.  I've done no analysis and

I've observed no analysis.

Q. You did have a chance to look at the e-grams, right?

A. Yes.

Q. In looking at what you call the e-grams, you could

have actually ran an interpretation, right?

A. I could do that, yes.

Q. But you didn't do that?

A. Well, yes, I did do that.  For example, Item 5, my
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interpretation was that was inconclusive data, just based

on looking at the e-grams, and that was in agreement with

the analyst.

Q. So you looked at it and subjectively decided, based

upon just your vision, that you had an opinion on it?  

A. Just my vision and the calls that the analyst made,

which are easy enough to do, and to see which calls were

within their stochastic limits and so forth.  And I agree

that it was inconclusive data.

Q. And did you review all of the results in this case?

A. For all of those items that I list, for example, in

my report, yes.  Perhaps some other items, as well, too,

that weren't as probative or pertinent to the actual case

circumstances.  I looked at some of those others, too.  I

looked at negative controls, for example, just to make

sure that there weren't any signals on there that should

be there, because negative controls shouldn't have

signals.

Q. Do you dispute any of the results in this case?

A. If you're talking about what signals are on the

e-grams, for example, no, not at all, or the conclusions

that were in the report in 2014, no.

Q. Okay.  So you don't think any of the peaks in this

case were somehow misinterpreted?

A. No, not on -- not on the 2014.  Now, the 2016 report
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did have the well known turn-around on Item 5 that was

going from inconclusive to a match to Mr. Russell, and I

didn't see any change in the data there because there was

no new data.  And I didn't look at the raw data for

these, for this case, or for any case.  I don't have the

capacity to take raw data, for example, and make my own

electropherograms.  I have to go with the

electropherograms that are published in the discovery.

Q. So it's not that you dispute the results; it's the

fact that it changed from inconclusive to match seems

suspicious to you?

A. I wouldn't say it seems suspicious.  I wouldn't

characterize it that way.  What I would say is that I had

never seen that before.  But I've never seen a case

analyzed by STRmix in any previous case, and I'm not an

expert on developing software for mixture analysis, so I

had no way of going back and doing that without

developing expertise in that, and I'm not an expert in

that area.

Q. Okay.  So you didn't review the STRmix output for

the Item 5?

A. I think I might have looked at that.  But, to me,

it's something of interest and education, but it's not

something that's going to drive me into an added area of

expertise.  That would take a lot.
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Q. Because probablistic genotyping really has become a

prevalent strategy or prevalent method only in the past

decade, right?

A. Yes.  It is new technology.

Q. And you mentioned that there were situations you

saw, in your vast experience of reviewing other people's

work in the past decade, in which you saw the results

change from inconclusive to match, right?

A. Yeah, but only in instances where they went back and

reanalyzed the actual item or reanalyzed the DNA,

possibly did some kind of cleanup on the DNA, and they

may have removed some kind of inhibitors.  And I'm just

basing that on vague memories of cases where they did get

better data.

Usually when you go back and reanalyze

evidence, your information isn't as good the second time

around because you've depleted some of what's there.  But

there has been the occasion where they get a little bit

better results by reanalyzing the evidence, so I have

seen that, but not in a case where there was -- where the

evidence wasn't touched ever again.

Q. And you said that --

A. And neither was the DNA extract.  It was just the

data that was manipulated and that's, as I said, beyond

my area of expertise.
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Q. You said in a lot of those cases, the change you

could attribute to updated technology, right?

A. Yeah.  In some instances they might have a better --

you know, maybe they analyzed the case back in 2002 or

something like that; they reanalyzed some of the evidence

or reanalyzed some of the DNA ten years later, in 2012,

and maybe found better information from it or more

revealing information.

And it's not a really good example because in

this case, nothing like that ever happened.

There wasn't any going back to the swabs; there

was no going back to the DNA extract.  It was going back

strictly to the raw data and plugging that into a

software system that I'm not familiar with, but I

understand what it does.

Q. But you concede that interpretation technology has

advanced significantly in the past ten years, right?

A. I would say that interpretation technology is

changing.

Q. Is changing, or has changed, since you actually did

any work in the field in 2007?

A. I would say it has changed, and it probably is going

to continue to change.

THE COURT:  Does that mean that in your

opinion, it has advanced?
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THE WITNESS:  Well, I don't know.  Sometimes

you can make changes that are bad changes in anything.

You can change the way you engineer, how you build a

building, and the building might fall, and then maybe

that's not a good thing.  In this instance, since I have

a lack of expertise in understanding the inner workings

of STRmix or other tools like that, and don't really have

a desire to do anything beyond just understanding that

those are being used in some cases, I can't really render

an opinion on whether it's improving the technology or

making big mistakes with the technology.  I have no

opinion on that.  I can't.

Q. (By Mr. Spindle)  So you're conceding that you don't

understand anything about STRmix or the probablistic

genotyping used in this case?

A. I understand what it is.  It's a software program.

I understand what the goal is.  And I've heard things

today that have helped me to understand it even better.

But no, I don't understand the inner workings of it.  A

lot of that is just a black box to a lot of analysts

across the country, I'm sure, even if they're using this

technology in their lab.  The analyst can take the

information and plug it in, but they may not understand

the inner workings of what it's doing.  I do understand

what the goal is, is to get better interpretation and to
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not ignore data that's down there below the stochastic

range, that may or may not be actual useful data, but you

may be missing data if you don't use that.  

So I have no opinion on how effective that is

because I have no expertise in that area and in software

development.

Q. Have you ever reviewed a case where probablistic

genotyping was used, other than this one?

A. I'd have to think about that.  If I have, it has

been very recently.  I think this might be one of the

only cases.  There might be a couple other cases where I

haven't looked at what they've done yet.  But, you know,

they're coming in, and I know that that analysis is being

used.

It's a minority of cases that have mixtures

that are problematic and challenging enough to use this,

but in those cases it might be useful to have better

technology.  It just remains to be seen if the technology

is improving things or not.

Q. Did you read the validation studies regarding

STRmix?

A. I looked through those, yes.

Q. So you are aware that it's widely accepted in the

community that probablistic genotyping through the STRmix

software is the acceptable means of DNA testing?
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A. I'm aware that there is a degree of acceptance of

this kind of technology and that it is moving forward.

But, once again, I'm uncomfortable talking about whether

or not I agree with that because I'm -- I have no

expertise in software development on mixture analysis.

I've got a lot of expertise on looking at

electropherograms.  I've looked at thousands of them and

had to break down mixtures on a lot of those, but that

was using just logic and experience and know-how to look

at electropherograms.  

But to go back and utilize the raw data for

more sophisticated technology, I can't really comment on

how effective that is or how effective that isn't.

Q. So are you aware that the stochastic threshold that

you testified about on direct is no longer necessary in

several different probablistic genotyping methods?

A. I'm understanding that what that's doing is

eliminating the need to use that, especially in mixture

interpretation for low copy number or compromised samples

that may be compromised because they are mixtures, in

part.  I understand that eliminating the need for that

stochastic threshold is one of the components of that,

and that may be a problem; that may not be.

Q. You talked about a paper published by Budowle.  Am I

pronouncing that correctly?  
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A. Yes.

Q. And written by Budowle?  

A. Yes.   

Q. I'm sorry.  And in it, he was criticizing LCM

technique, right?

A. You have to be careful about that, because there's

two ways of looking at LCN.  LCN stands for low copy

number.  One aspect of LCN is that there's techniques to

try to make low copy number amounts of DNA give more

information, and those are LCN techniques.  Another way

of thinking about LCN or analyzing what you're talking

about with LCN is just the amount of DNA that's there or

the amount of data that you get from it.

So there's two prongs to that, just to be clear

on that.

Q. And are you aware that no LCN techniques were used

in this case?

A. In that instance, we might be talking about that

there were no specialized techniques used to enhance the

data from the extraction of DNA to get better information

in the amplification step, so that's probably true,

because I saw no indication of that.  But if you have low

copy number amounts of DNA that are being analyzed, or

borderline low copy number amounts, and you're getting

drop-out events and stochastic effects, that's low copy
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number analysis.

Now, maybe not technically that doesn't fall

below a quarter of a nanogram, but you have to remember

that only 9 percent of the DNA there is for males, and we

really don't know, as we go past the quantification step,

how many males are in that 9 percent.

Q. And you reviewed this case pretty thoroughly to

render your opinion, right?

A. Yes.

Q. Are you aware that the DNA yield in Item 5 was 180

nanograms, not 600?

A. I said that the total amount of DNA, based on the

documentation that I reviewed, was 600 nanograms of total

DNA, and that the male DNA was 53.5 nanograms.  Now,

that's based on the printouts that were provided to me

and the calculation of how much volume, liquid volume of

DNA was in that sample.  If that's mistaken, there might

have been problems in there in what kind of volumes they

had.  

But I read the outputs from what is called the

real-time PCR analysis, which tells you total DNA and

male DNA quantification.  It's an estimation of what's

there.  And my estimation was that about 9 percent was

male, based on their data.

MR. SPINDLE:  May I have a moment, Your Honor?
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THE COURT:  You may.

(A discussion was held off the record.)

Q. Dr. Spence, in your report you explained that you

believed the change from the 2014 to the 2016 report,

from inconclusive to match, was -- and I'm quoting you --

"miraculous."  Right?

A. Yes, I believe I used that word.  

Q. So that means occurring through Divine Intervention?

A. Well, it occurred through software analysis.  And no

analysis of the sample, no analysis of the swabs, no

reextractions, no reamplification, no new technology that

involved a different type of amplification that would get

more information, or reamplification of what are called

post-amp products, nothing like that, like you said, low

copy number techniques, none of that was done.

As a matter of fact, the evidence was not gone

back to at all.  It was just the raw data, and that was

plugged into something that gave much better information,

indicating the presence of -- the apparent presence of

the defendant's DNA on the sample which, as I said, it's

something I've never seen before.  I've never seen a

report come out and it says inconclusive data -- which

means that it's not an exclusion, it's not an inclusion,

it's that the data cannot be used for any kind of

conclusion of any sort -- and then just from reanalyzing
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the data, there's not a report that the man cannot be

excluded, and here's the random match probabilities and

how often this profile would occur out among the

population.  It's just it matches him.  

And I had never seen a report change that much

in 26 months.  Hence, the term "miraculous."   

Q. And you are conceding that you heard here in court

about the updated technology that was used regarding the

interpretation in those 26 months, right?

A. Yes.  I've heard that there is new updated

technology for the interpretation, yes.

Q. And you're not familiar with how that technology

works, you just conceded on the stand, right?

A. I've conceded that I don't know the inner workings

of how STRmix works.  And I'm not a statistician, I'm not

a forensic mathematician, and I don't develop software

for analyzing mixtures, so those are my limitations.  I

understand what the software is doing.  I understand the

data that it's taking and what it's trying to do with the

data.  I understand the stochastic effects and the

thresholds and all that.  But I can't say with direct

knowledge of working with this product, or developing it,

let alone, that I know what's going on with that or how

you can jump from inconclusive to a match.

Q. So was that a "Yes"?

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   251

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

A. It was a long "Yes."

Q. Okay.  Thank you.  So to reemphasize, you said that

you don't understand the interpretation method fully,

right?  

A. No, I'm not a software developer on mixture

analysis.  

Q. And updated technology can lead to changes in

results in DNA?

A. Updated technology can improve things, and they can

cause more problems.  They can do both.

Q. Without understanding scientific results,

conclusions can seem Divine, right?

A. Yeah, I suppose that's true.

MR. SPINDLE:  No further questions.

THE COURT:  Is there any further need of this

witness?

MR. LINNENBURGER:  Just briefly.

THE COURT:  All right.

REDIRECT EXAMINATION 

BY MR. LINNENBURGER:     

Q. You were asked about whether or not you had

conducted any independent testing.  Is there any DNA left

for you to conduct any independent testing on?

A. I don't know.

Q. You were asked a lot of questions about the

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25



   252

JULIE GOEHL, RDR, CRR, RPR, RMR, NM CCR #95
FEDERAL OFFICIAL COURT REPORTER
333 Lomas Boulevard, Northwest
Albuquerque, New Mexico  87102

interpretation of data and a new way of interpreting

data.  In your view, is there a difference between

obtaining the data and the reliability of the data itself

and the interpretation of that data eventually?

A. Yes, there's a difference.

Q. And is there -- have you heard anything today --

strike that.

Is it your opinion that the data that was

reinterpreted in 2016 was problematic in any way for

interpretation, when it was collected in 2014?

A. Yes.  It was analyzed in 2014.  It was ruled to be

inconclusive.  At that time, I hadn't seen any 2016

report because there wasn't one.  I looked at it and

found it to be inconclusive, as well, and the reasons

being that there were drop-out events and stochastic

effects and a very low percentage of male DNA, with a

much, much higher percentage of masking female DNA in

there.  So it was no surprise to see uninterpretable male

DNA present.

So I could interpret that there was male DNA

present there, but to say that it was anything conclusive

in the comparison to Mr. Russell, I agreed that there 

was no conclusive comparison there.  But that's changed

now.

Q. Is it fair to say that it was inconclusive because
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the data that would relate to that could not be

determined to be reliable?

MR. SPINDLE:  Objection, Your Honor; leading.

THE COURT:  Rephrase your question.

Q. When you say "inconclusive" and the conclusion in

2014 was that the data was inconclusive, what would lead

to the data being determined to be inconclusive?

A. Well, first you have to realize, you have to throw

out all of the data.

MR. SPINDLE:  Objection; calls for speculation.

He didn't do any of the DNA testing in this case.

MR. LINNENBURGER:  Your Honor, he has --

THE COURT:  Sir, explain why you agree with the

2014 result.

THE WITNESS:  Okay.   

A. Well, first of all, the vast majority of the very

interpretable data was from the female who the sample was

taken from, so you have to go just to what is left.  And

these are very low level signals, with a number of

drop-out events, in the comparison to Mr. Russell.  When

you get to this low level data, the artifacts we talked

about, things like electrical spikes and dye blobs and

possibly DNA from other contributors who were there, it

becomes very murky.  And all that I'm saying here may

just sound like my opinion, but I'm merely agreeing with
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what the analyst looked at, is that this looked like very

weak, low level data, and you're trying to interpret that

over a background of background noise that might be

elevated, and these electrical spikes and everything else

that might be there; in addition to the fact that there

could be other male DNA there that's contributing some of

those alleles that we're seeing.

And so I'm merely agreeing with the analyst

that this was not good enough data to draw a conclusion.

And that changed two years later.

Q. Do you agree that it should have changed, that it

should have become sufficient data -- good enough data, I

think you said -- in order to draw conclusions from?

A. That's a really tough question, because what we're

talking about is the data didn't change.  The data was

the same two years later.  The question is:  Am I in

agreement -- I suppose that's what you're asking me --

that this probablistic genotyping software system can

draw out from the same data a much more favorable result

for establishing the presence of the defendant's DNA

there?  And I really can't answer to that because I've

never developed a mixture analysis software to do that,

and I don't understand all the inner workings of how

these kind of software programs work, beyond what they

do, and that if I looked at it a little bit more I would
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understand exactly what it's doing down to the locus by

locus analysis.

But, you know, it would take a long time to get

that kind of expertise, and I refuse to believe that the

average analyst in any crime lab really has that kind of

expertise.  They have the ability to plug in the raw data

into a software program like this and see what it says.

Whether it's reliable or not, I can't say, and I know

those analysts can't say that, either.

MR. LINNENBURGER:  Nothing further, Your Honor.

THE COURT:  All right.  May this witness be

excused?

MR. LINNENBURGER:  Nothing further from the

defense.

THE COURT:  All right.  Sir, I do excuse you at

this time.

THE WITNESS:  This is an exhibit.

THE COURT:  Oh, did you have any questions?

MR. SPINDLE:  No, Your Honor.

THE COURT:  All right.

THE WITNESS:  I'll leave that here.  I don't

want to leave with that.

THE COURT:  You can leave those there.  That's

fine.  Is there additional testimony that's going to be

presented here?
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MR. NAYBACK:  Not on behalf of the United

States, Your Honor.

MR. LINNENBURGER:  Not from the defense, Your

Honor.

THE COURT:  All right.  Thank you.

Let me confer with my staff, Carol, for just a

minute here.

(A discussion was held off the record between

the Court and CRD Carol Bevel.)

THE COURT:  Ms. Bevel needs to have all of the

exhibit here.  So, Carol, what do you need?

COURTROOM DEPUTY CAROL BEVEL:  I need Exhibits

E and F.  I have -- it's not marked from defendant, Dr.

Spence's CV, but I need Dr. Brenner's CV too.

MR. LINNENBURGER:  I apologize.  I should have

made that.

THE COURT:  All right.  The Court will be

taking this under advisement and will issue a ruling

here.

Anything further that we need to discuss at

this point, counsel?

MR. NAYBACK:  Not on behalf of the United

States.  Thank you for your time, Your Honor.

THE COURT:  All right.

MR. LINNENBURGER:  Your Honor, would the Court
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entertain written closings?

THE COURT:  No.  I think I've heard very

detailed testimony here.  We have the benefit of a very

good record that has been made through the testimony of

the four witnesses today, and I don't think it would be

helpful for the Court.

I'm going to review what I've heard here very

carefully.

So thank you, counsel.  We'll stand in recess

at this time.  We adjourn for the day.

MR. NAYBACK:  Thank you, Your Honor.

COURTROOM DEPUTY CAROL BEVEL:  All rise.

(Proceedings concluded at 5:22 p.m.)   
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