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mtDNA Admissibility


Mitochondrial DNA (mtDNA) was developed as a supplement to nuclear DNA, the more common and widely known form of DNA testing.  Although mtDNA will never replace nuclear DNA, it is becoming more commonly used in judicial proceedings where there is inadequate samples from which to conduct the more traditional form of DNA testing.  MtDNA is found outside of the cell nucleus and is inherited maternally.     


Proponents of the admissibility of mtDNA argue that the technology is widely accepted in the scientific community.  MtDNA has been subject to peer review since 1991, and according to some experts, there have been hundreds of peer-reviewed articles on the subject.  United States v. Coleman, 202 F.Supp.2d 962, 969 (E.D. Mo. 2002).  Although admittedly mtDNA is not as unique as nuclear DNA, supporters of the technology argue that any prejudice that could result can be adequately addressed through cross-examination.  Further, supporters argue that mtDNA can be used on samples where nuclear DNA cannot; for example, mtDNA can be extracted from hair shafts without root cells, bones, teeth and degraded samples.      


Opponents of the use of mtDNA in judicial proceedings argue that juries are not likely to fully understand the difference between mtDNA and the more reliable nuclear DNA.  Concern over the likelihood of juries considering mtDNA to be 100-percent conclusive and irrefutable has led some to oppose its admission into evidence.  The existence of mtDNA heteroplasmy, where there is more than one type of mtDNA in an individual, has caused concern that suspects could be incorrectly excluded as suspects.  Also, an argument can be made that laboratory contamination is too high of a risk to admit mtDNA.  Some have suggested that the sensitivity of the materials used for mtDNA testing make it particularly susceptible to contamination.   

I.  
Federal Courts Have Admitted MtDNA Into Evidence As A Scientifically Valid And 
Supported Form Of DNA Identification.
A. United States v. Beverly


In United States v. Beverly, the United States Court of Appeals for the Sixth Circuit responded to three arguments regarding mtDNA on appeal.  United States v. Beverly, 369 F.3d 516, 530 (6th Cir. 2004).  Beverly argued that the District Court erred in admitting the mtDNA evidence because: (1) the laboratory that conducted the tests had not been certified by an external agency; (2) the procedures used sometimes yield contaminated results and the sample in this case was in fact contaminated; and (3) the evidence, being less reliable than nuclear DNA, was prejudicial to the jury.  Id.

In rejecting these contentions, the court pointed out that the District Court had held an extensive hearing to determine the reliability of the mtDNA prior to its ruling on the subject.  Id.  Responding to the appellant’s concern over external certification, the Court of Appeals stated that the lab in question had not been open long enough to receive certification, but that it intended to apply for certification as soon it reached the requisite time necessary.  Id.  In addition, the court argued that Dr. Melton’s credentials were impressive in themselves to address any concerns about the laboratory being unqualified to property assess the evidence.  Id.  


Regarding Beverly’s contamination argument, the Court of Appeals held that there was no evidence indicating that the contamination had impacted the results relied upon in any way.  Id.  Dr. Melton admitted in her testimony that the lab did sometimes experience contamination, usually as a result of residue left on equipment, but also assured the Court that the sample itself was not contaminated.  Id.


Finally, in terms of the jury’s assessment of the evidence, the Court of Appeals concluded that the District Court was correct in allowing this issue to be dealt with during cross-examination.  Id.  The Court of Appeals gave weight to the assessment of the District Court in balancing the probative value of the evidence over the chance that the jury might misconstrue the evidence.  Id.  Given the fact that mtDNA is reliable and generally accepted within the scientific community, the Court of Appeals held that the evidence was correctly admitted in the trial and affirmed the decision of the District Court on this ruling.


B. United States v. Coleman


In United States v. Coleman, the United States District Court for the Eastern District of Missouri held that mtDNA was admissible because its probative value outweighed the prejudicial effect of the evidence when effective cross-examination was allowed.  United States v. Coleman, 202 F.Supp.2d 962, 970 (E.D. Mo. 2002).  Defendant Worthy challenged both the overall admissibility of the mtDNA evidence and Dr. Melton’s characterization of the samples as an “exact match.”  Id.


In terms of the admissibility of mtDNA, the District Court relied upon Dr. Melton’s testimony that it is generally accepted in the scientific community and that she is aware of no scientists who question the validity of mtDNA.  Id. at 969.  The court also pointed to the procedures used in the lab and followed with regard to the samples in question, that ensure the reliability of the results.  Id.  Further, the American Society of Crime Laboratories/Laboratory Accreditation Board requires labs to be tested twice a year in order to assure proficiency.  Id.  The lab in question was currently on its seventh round of testing, but received 100% accuracy on the first six tests.  Id.  


Responding to the argument that Dr. Melton’s reference to the samples as “exact matches” was prejudicial, the District Court held that this was again a situation where cross-examination was the answer.  Id. at 971.  The Court concluded that Dr. Melton accurately explained under cross-examination that the match she referred to only meant that the defendant could not be excluded from as the source of the hair sample found at the crime scene.  Id.  As a result, the Court held that the mtDNA evidence was admissible in that its probative value outweighed any prejudicial effect with effective cross-examination.  Id.

II.
Numerous State Courts Have Admitted MtDNA Into Evidence Using The Frye General 
Acceptance Test For Admissibility.

A. Wagner v. State


In Wagner v. State, appellant Wagner disputed the admissibility of mtDNA on three grounds: (1) that the danger of laboratory contamination made mtDNA unreliable and therefore inadmissible; (2) the risk of heteroplasmy was too high for mtDNA to be relied upon in a judicial proceeding; and (3) the gaps in the chain of custody of the evidence made the evidence suspect.  Wagner v. State, 864 A.2d 1037, 1044 (Md. Ct. Spec. App. 2005).  


The appellant argued that the danger of contamination is higher in mtDNA than in nuclear DNA and it is therefore inadmissible.  Id. at 1047.  Although the court admitted that this is a concern, the Court of Special Appeals for Maryland emphasized that this fact has led to stricter controls on the testing of mtDNA.  Id.  At the trial court level in this case, Dr. Stewart, an expert for the Government, testified that this heightened potential for contamination does not render mtDNA unreliable.  Id.  The FBI laboratory has a strict contamination prevention program in place to prevent such contamination, including sterilization of space and restriction of movement of personnel in certain areas; all of these restrictions were followed in the examination of the mtDNA samples in question.  Id. at 1047-48.  The defense’s expert even admitted that the FBI’s methods to prevent contamination were more thorough than used in his own lab, even going so far as to call the precautions “admirable.”  Id. at 1048.  Based on this evidence the trial court ruled, and the Court of Special Appeals affirmed that contamination was not a serious enough concern to exclude mtDNA from evidence.  Id.

Wagner also appealed over the unreliability of mtDNA evidence created by the possibility of heteroplasmy.  Id.  Relying on the Supreme Court of Connecticut’s holding in State v. Pappas, the court concluded that heteroplasmy should not exclude mtDNA evidence because (1) there was no evidence of heteroplasmy in either sample; and (2) even if there had been heteroplasmy present, it would have resulted in false exclusions, not false inclusions.  Id. at 1049.


Wagner’s final argument on appeal was that there were gaps in the chain of custody of the evidence.  The court recounted the location of the glove throughout the period of time between when it was discovered and when it was tested.  The court concluded that the trial court’s finding was not clearly erroneous and affirmed the trial judge’s conclusion that “there was reasonable probability that the hair was in substantially the same condition when it was scientifically tested as it was when it was discovered by the law enforcement agency.”  Id. at 1050.


B.  Magaletti v. State     


Magaletti challenged the mtDNA evidence used by the Government on several grounds: (1) that mtDNA had not been widely accepted in the field of forensics; (2) that the method of statistical calculation did not satisfy the Frye standard; and (3) that the results were not reliable because of the limited size of the FBI’s database.  Magaletti v. State, 847 So.2d 523, 524 (Fla. Dist. Ct. App. 2003).  The court applied the Frye general acceptance test to the method of mtDNA analysis, as well as to the characterization of the evidence in terms of probability of a match.  Id. at 525.  


The court held that the State satisfied its burden by showing that the “counting” method was the only form of analysis used in the United States, and that the methods used for calculating the exclusionary rate were also generally accepted.  Id. at 528.  For these reasons, the District Court of Appeal of Florida affirmed the trial court’s admission of the mtDNA evidence and testimony.  Id.   


C.  People v. Holtzer


The appellant challenged the mtDNA evidence on three grounds: (1) that mtDNA is not generally accepted in the scientific community; (2) that the Government did not prove that the generally accepted laboratory procedures were followed in this case; and (3) the counting method was not generally accepted and should be subject to the Davis-Frye test as well.  People v. Holtzer, 660 N.W.2d 405, 407, 411-12 (Mich. Ct. App. 2003).  


The Court held that the trial court’s reliance on three experts was sufficient to establish that the science of mtDNA was generally accepted.  Id. at 409-10.  The Court also noted that mtDNA has been admitted into evidence in at least ten states and several other countries.  Id. at 410-11.  Concerning the appellant’s second argument regarding the procedures followed, the Court stated that this was an issue for the jury, unless the procedures were so blatantly incorrect that the court should step in and determine the results to be inadmissible.  Id. at 411.  The Court concluded that the errors of the lab were minor, and therefore, were best left as an issue to be weighed by the jury; further, the court stated that the errors were more likely to lead to a false negative, rather than a false positive.  Id. at 411-12.  The Court rejected the appellant’s final argument as to the admissibility of the mtDNA evidence by re-stating that the statistical analysis of mtDNA also relates to the weight the jury assigns evidence, not to its admissibility.  Id. at 412.


D.  People v. Klinger


The Nassau County Court, after holding a Frye hearing, determined that mtDNA was admissible, as it had been generally accepted in the scientific community.  People v. Klinger, 713 N.Y.S.2d 823, 831 (Nassau Cty. Ct. 2000).  Based on evidence from several experts in the field, the Court held that the procedures followed also passed the Frye admissibility test and that the potential for contamination and heteroplasmy was not a sufficient basis for excluding the evidence.  Id.    

III.
State Courts Have Admitted MtDNA Into Evidence Under The Daubert Reliability 
Standard.

A. State v. Pappas


The appellant challenged his conviction on the grounds that the mtDNA evidence was improperly admitted because the prejudicial effect of the evidence outweighed its probative value.  State v. Pappas, 776 A.2d 1091, 1100-01 (Conn. 2001).  The state of Connecticut adopted the Daubert standard for reliability in State v. Porter.  Id. at 1105-06.


The Court rejected the argument that under the standard set in Porter the trial court improperly admitted the mtDNA evidence.  Id. at 1101.  The Court began its analysis with a discussion of the procedures and the safeguards in place to prevent unreliable results.  Id. at 1107-08.  The Court accepted the procedures and findings of the National Research Council of the National Academy of Sciences to be sufficient in establishing the reliability of the processes used in this case.  Id.  The Court then moved on to a discussion of heteroplasmy, and rejected the appellant’s objection on this issue as well.  Id. at 1109.  The Court concluded that heteroplasmy would result in false exclusions, not inclusions.  Id.  In addition, there was no evidence that heteroplasmy existed in these samples; in fact, the defendant’s mtDNA shared a common base at every position with the sample from the crime scene and shared the same pattern at each base.  Id.  Further, the expert properly described the reliability of the evidence and the probability of the match being purely coincidental.  Id. at 1111.  The Court concluded that the evidence was properly explained to the jury both during cross-examination and in the jury instruction, such that any prejudicial effect was minimized.  Id. at 1112-13.  After coming to those conclusions, the Court held the mtDNA evidence to be admissible.  Id. at 1113.          

B. State v. Underwood


The appellant argued that the trial court erred in admitting expert testimony regarding mtDNA because mtDNA was not scientifically reliable and it was not properly analyzed in this case.  State v. Underwood, 518 S.E.2d 231, 238 (N.C. App. 1999).  North Carolina applies a standard of admissibility similar to Daubert, with an emphasis on the reliability of the scientific method, instead of its popularity within the field.  Id. at 239.    


The appellant argued that the expert testimony should not have been admitted.  Id. at 238.  In this jurisdiction, the standard for expert testimony is whether “the witness, through study or experience, has acquired such skill that he is better qualified than the jury to form an opinion on the subject matter to which his testimony applies.”  State v. Mitchell, 196 S.E.2d 736, 739 (N.C. 1973).  The Court reviewed Dr. DiZinno’s credentials, which included his position as chief of the FBI’s DNA analysis unit number 2, a Bachelor of Science degree, and two years of experience in mtDNA analysis, to be sufficient to fulfill this standard.  Underwood, 518 S.E.2d at 238.  The appellant then argued that the expert testimony was not relevant.  Id.  The Court of Appeals of North Carolina rejected this argument as well, stating that even though the evidence could not guarantee that the hair came from the defendant, it was still relevant to show that the defendant could not be excluded.  Id. at 238-39.  


The appellant continued to argue that mtDNA evidence was not reliable because the population database, which consisted of over 1,000 people worldwide at the time of this trial, was too small from which to draw definite conclusions; the appellant compared this database to a nuclear DNA database which contained millions of samples.  Id. at 239.  Relying on a past decision of the same court, the Court of Appeals of North Carolina held that, although the process used must be reliable, absolute certainty was not required for evidence or for the scientific technique used to be accepted by the Court, and therefore, the mtDNA evidence was properly admitted.  Id. at 239-40.   

C. State v. Council


The defendant appealed based on the argument that mtDNA was a new concept that had not yet gained general acceptance in the scientific community, and that the defense did not have sufficient time to rebut the evidence through cross-examination.  State v. Council, 515 S.E.2d 508, 517-18 (S.C. 1999).  Relying on the South Carolina Rules of Evidence, specifically Rule 702, the Court concluded that admissible evidence must assist the trier of fact, the expert witness must be qualified, and the underlying science must be reliable in order for the evidence to be properly admitted.  Id. at 518.  Further, the judge should apply the factors set out in State v. Jones, which include (1) publications and peer review; (2) prior application of the method to the type of evidence involved in the case; (3) the quality control procedures used to ensure reliability; and (4) the consistency of the method with recognized scientific laws and procedures.  Id. at 517. 


The court rejected the appellant’s argument based on the standard within the jurisdiction for admissibility of new types of evidence.  Id.  The Supreme Court of South Carolina held that the standard in the state was more liberal in some respects from the Frye general acceptance test.  Id.   In addition, under the standard the Court sets out, the evidence was admissible because it assisted the jury by providing “an objective confirmation of the subjective microscopical comparison performed on the hairs.”  Id. at 518.  The Court also considered the fact that mtDNA had been subject to peer review, that it had been generally accepted in the scientific community, and that the FBI had sufficient safeguards in place to protect against contamination.  Id.  The Court also rejected the argument that the defendant did not have time to sufficiently rebut the evidence, basing its ruling on Dr. DiZinno’s correct characterization of the flaws of mtDNA testing.  Id. at 519.   

IV.
Miscellaneous Cases

Other jurisdictions have admitted mtDNA evidence under different circumstances.  Adams v. State, 794 So.2d 1049, 1064 (Miss. Ct. App. 2001) (holding mtDNA evidence and testimony were admissible where the expert testifying only supervised a laboratory technician who conducted the actual mtDNA testing); People v. Ko, 304 A.D.2d 451, 757 N.Y.S.2d 561, 563 (2003); State v. Scott, 33 S.W.3d 746, 756 (Tenn. 2000) (holding trial court properly admitted evidence of mtDNA analysis without first holding a hearing to establish reliability).


MtDNA has been admitted in several unpublished decisions.  Reid v. State, No. CV020818851, 2003 WL 21235422 at *11 (Conn. Super. Ct. May 14, 2003) (ordering a new trial where newly discovered mtDNA evidence was material); State v. Ware, 1999 WL 233592 (Tenn. Crim. App. 1999) (holding the trial court did not abuse its discretion in admitting mtDNA evidence under the Frye standard, and even if it was improper, it would have constituted a harmless error); Sheckells v. Texas, 2001 WL 1178828 at *4 (Tex. Ct. App. 2001) (holding that the trial judge did not abuse his discretion in admitting mtDNA as reliable, relevant, and probative); State v. Smith, 100 Wash. App. 1064, 2000 WL 688180, at *4 (Wash. Ct. App. Div. 2 2000) (holding that it was not necessary to review the admissibility of mtDNA because the results merely duplicated the nuclear DNA evidence).

