
Qualifying Questions – MtDNA Expert Witness
Please state your name for the court.

How are you currently employed?

What is the nature of your work as a forensic examiner?

How long have you been employed by the ___?

What work did you do while at _________ (crime lab) prior to becoming a forensic examiner?

What is your educational background?

Have you published any scientific papers relevant to forensic DNA analysis?

Have you made any presentations at scientific meetings on forensic DNA analysis?

Have you taught any classes in forensic DNA analysis?

Are you a member of any professional organizations?

What specialized training have you received while at the _______ (crime lab)?

Offer as an expert in the field of forensic mitochondrial DNA analysis.

What is mitochondrial DNA and how is a mitochondrial DNA examination conducted?

When was mtDNA discovered?

         MtDNA was discovered in the 1960s.
When was it’s sequence published?

       The entire sequence was published in a scientific article by Anderson and 

       coauthors in 1981.
Describe the first publication describing the use of mtDNA on hairs.

Higuchi and co-authors described in a 1988 paper the extraction and amplification of mtDNA from hairs.

Are there uses for mtDNA analysis other than forensic science?

Yes.  mtDNA analysis has been used for many years.  The association of diseases with mtDNA has been studied extensively.  MtDNA is used by evolutionary biologists to study the relatedness of different species, and by molecular anthropologists to study the peopling of the world.  There are hundreds of scientific papers published over the last 30 years or so discussing various studies of mitochondria and mtDNA.
What is a validation study?

A validation study is a series of tests, or experiments, that scientists do to see if a procedure is reliable.  It is something that is very important to do before we use a certain procedure on evidence.  Typically, we take methods that have already been used and well-established in scientific research labs and then test them on the types of materials we would expect to receive as evidence.  We determine the conditions and limitations of the method.  Then, we make any required modifications or refinements, and publish our results in scientific journals or present them to other scientists at meetings.
Were any validation studies conducted on the developed protocol by the _________ (crime lab)?

When did the ________ (crime lab) begin performing mtDNA analysis on casework?

Are there peer reviewed publications on forensic mtDNA analysis?
Yes.  The FBI's first validation studies were published in 1995.  This research looked at mtDNA typing in blood, semen, and hairs which had been exposed to a variety of substances which we might expect to encounter in case work.  The results showed that mtDNA typing is robust and reliable when we use proper quality assurance measures.  Since that time, validation has been conducted continually as the procedure has been modified.  Much of that is not published, but extensive records are kept at the laboratory.
Are the methodologies of these laboratories similar to those of the _______ (crime lab)?

What is a protocol?

A protocol can be thought of as a kind of "recipe" for scientists.  Like a recipe, it lists everything that is needed (both what the "ingredients" are and how much is needed) and the type of equipment needed (like a recipe telling you what size and kind of pan to use).  It then tells you, step-by-step, what to do to get a result, which, in our work, is a mitochondrial DNA sequence.  After a method is validated, a protocol is finalized before it is used in case work.  We conduct mtDNA analysis according to a protocol.
What is heteroplasmy?

Heteroplasmy is the presence of more than one mtDNA type in a person.  Heteroplasmy can be seen more than one length of the mtDNA at a particular place in the DNA or more than one building block at a particular place.
How does the occurrence of heteroplasmy affect a forensic mtDNA analysis?

The occurrence of heteroplasmy can make interpretation more complex.  However, heteroplasmy does not invalidate our ability to determine whether two mtDNA types are concordant.  If there is a common base in each sample at the heteroplasmic position, we cannot exclude them as arising from the same source.  A common base in each sample means, for example, that one sample contains a C and the other contains both C and T.  In fact, heteroplasmy, if exhibited as two bases in both samples being compared, can give us more information about the significance of concordance since we don't often see that.
Does the community agree on interpretation of sequence comparisons?

Yes.  SWGDAM recently published guidelines for the interpretation of mtDNA sequences in the e-journal Forensic Science Communication.
What is the SWGDAM mtDNA population database?

Made up of 5071 samples from seven different laboratories.  Different racial and ethnic groups.  Labs must pass a 10-sample test prior to submitting samples to DB.
Is the SWGDAM population database reflective of the US population?

Yes.  Substantiated in studies by Melton (SHOW PAPER) and Budowle.
If two sequences are the same, how is the weight of the match conveyed?

By presenting the number of times a sequence is present in each group within the DB.  For groups consisting of more than 100 individuals, an upper-bound frequency estimate of that type can be given.  This UBF is an estimate of the highest percentage we would expect a particular type to occur in a population group.
Is contamination a concern in mtDNA analysis?

Contamination is something that can be a concern in mtDNA analysis, as it is with any procedure which uses amplification.
What procedures does your laboratory have in place to address contamination? (Answer below reflects the procedure at the FBI but you should apply the procedure or protocol from your analyst’s crime lab.)
We take a two-pronged approach to contamination.  First, we have many procedures in place to minimize it.  We wear lab coats, gloves, safety glasses, and masks.  We clean work surfaces with bleach, and subject work areas, chemicals, and equipment to uv light, which sterilizes them.  We handle only one sample at a time, and process questioned samples before samples of known origin.  

Second, we have controls in place to monitor contamination.  With each sample two controls with no added DNA are processed.  After the extraction and amplification steps, we check to see if any DNA has been introduced into the negative controls.  If it has been to a specified threshold, analysis of the samples is stopped.  When analysis proceeds to the DNA sequencing step, we look to see if the  negative samples have DNA which can be sequenced.  If they do, the case sample is only used if the sequence from the negative sample is different from it.
Is there any paternal contribution to mtDNA?

In general, yes.  There is one publication describing a person with a disease caused by a problem with his mtDNA who has mtDNA consistent with both his father and mother, but the rule is that we have the mtDNA type of our mother. 
What is SWGDAM?

SWGDAM is an acronym, spelled S-W-G-D-A-M.  It stands for the Scientific Working Group for DNA Analysis Methods.  It is a group of forensic DNA scientists from around the country who meet twice a year and set national standards for forensic DNA labs in the areas of validation, quality assurance, training, and interpretation.
Do any members of your laboratory participate in SWGDAM?

What is the DNA Advisory Board?

The DNA Advisory Board, or DAB, was a group of distinguished scientists formed in 1995 as a requirement of a Federal law called the DNA Identification Act.  This act required that this group set national standards for forensic DNA typing laboratories.  The standards were put into place in 1998.  It is required by law that the FBI and most other forensic DNA labs follow these standards.

Does your laboratory follow these standards?

Yes, it does.  We undergo annual audits to ensure that we comply with the standards.   These audits are done by personnel not associated with our DNA typing group, and, every other year are conducted by forensic DNA experts from outside the _____ (crime lab).
What do these audits involve?

During these DNA audits, experts look at every aspect of our DNA typing operation, including the qualification of our personnel, the suitability of our procedures, and the quality of our results.
What is accreditation?

Accreditation is a process similar to the audits I described, where outside scientists come in and inspect all aspects of a laboratory's operations.  It is more widely encompassing than the DNA audit I mentioned.

Is your laboratory accredited?  (Make sure this is true of your crime lab)
Yes, it is.  It is accredited by the only international body whose purpose is to accredit forensic labs.  This group is called the American Society of Crime Laboratory Directors Laboratory Accreditation Board.
What is proficiency testing? (Make sure this is true of your crime lab)

Proficiency testing is a quality assurance measure in which our scientists analyze simulated evidence (blood stains or hair for us) using our standard procedures.  The DNA types of the test samples are unknown to the individuals being tested and to the ________ (crime lab) until the test provider gives us the answers.  The tester is not associated with the ______ (crime lab), and they only provide us the answers after we turn in our test results.  Our accrediting body and others look at our results, and there can be sanctions if we fail a test.  Testing is one way of ensuring our procedures and personnel are performing to our standards and national standards.  Each technical person takes two tests each year.
Have you ever failed a proficiency test?

Does the community agree on interpretation of sequence comparisons?

Are there other labs besides the ______ (crime lab) which perform forensic mtDNA analysis?

Yes, the FBI, many in Europe, AFDIL, Bode, Mitotyping, LabCorp, Orchid/Cellmark, UNT, Reliagene, Harris County) (Note:  these are not the only labs which perform this analysis)
Has mtDNA analysis been accepted in court before today?

Yes, in courts in approximately 35 states, since 1996, as well as in several Federal courts.
Has mtDNA analysis ever been used to exonerate an individual?

Yes, it has.  And, in case work, we routinely exclude suspects as being the source of particular items of evidence.
The three main areas of mtDNA analysis are extraction, amplification, and sequencing, correct?

Yes.
Is DNA extraction new or novel?

No.  Over 30 years.
Is DNA amplification new or novel?

No.  Over 18  years.

Is DNA sequencing new or novel?

No.  Over 25  years.  

In your opinion, are the techniques and theory of forensic mtDNA testing generally accepted by the scientific community?

Yes, they are.  
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