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INTEREST OF AMICI CURIAE 

  Amici Curiae are legal scholars and scientists who study the use and impact 

of forensic science evidence in criminal cases. They are interested in the reliability 

of forensic proof and in ensuring that courts faithfully apply Daubert v. Merrell Dow 

Pharmaceuticals, Inc., 509 U.S. 579 (1993), to the admission of forensic evidence.1 

  Forensic evidence has tremendous power to persuade, regardless of accuracy. 

See, e.g., Brandon Garrett & Gregory Mitchell, The Proficiency of Experts, 166 U. 

PA. L. REV. 901, 949 n.211 (2018). Yet too often, relatively novel forensic 

techniques, or boundary-pushing applications of forensic techniques, are not 

effectively scrutinized. At stake is the potential for wrongful convictions resulting 

from admission of invalid forensic evidence—a problem that has been well-

documented. See % Exonerations by Contributing Factor, NATIONAL REGISTRY OF  

EXONERATIONS, https://www.law.umich.edu/special/exoneration/Pages/ 

ExonerationsContribFactorsByCrime.aspx (last visited May 18, 2020) (noting that 

nearly a quarter of exonerations involved false or misleading forensic evidence).  

  DNA is no exception. Traditionally considered the “gold standard” of forensic 

evidence, DNA analysis, especially when applied to complex samples like the one 

 
1 Pursuant to Rule 37.6, Amici Curiae state that no counsel for a party authored this 
brief in whole or in part, and no counsel or party person or entity other than Amici 
Curiae made a monetary contribution intended to fund the preparation or submission 
of this brief. Both parties consent to the filing of this brief. 
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here, can produce faulty results. Katherine Kwong, The Algorithm Says You Did It: 

The Use of Black Box Algorithms to Analyze Complex DNA Evidence, 31 HARV. J.L. 

& TECH. 275, 275–76 (2017). 

SUMMARY OF ARGUMENT 

  Amici focus on two Daubert factors—(1) testing and (2) peer review and 

publication—to explain what is required under Daubert and why the standard was 

not met here. Establishing a technique’s validity through testing is at the very heart 

of the scientific method; consequently, “testing” is paramount among the 

enumerated admissibility factors. 1 MOD. SCI. EVID. § 1:16 (David L. Faigman et al. 

eds., 2019). See also Bradley v. Brown, 852 F. Supp. 690, 698 (N.D. Ind. 1994), 

aff’d, 42 F.3d 434 (7th Cir. 1994) (“The first of these considerations, which asks 

whether the theory of methodology has been subjected to the scientific method, is 

the most weighty.”).  

  “Testing” has two dimensions: tests that establish a method’s foundational 

validity, and tests that demonstrate a particular laboratory is validly applying the 

method in particular circumstances. STRmix, commercial software used to interpret 

DNA profiles, may be a foundationally valid method when applied to samples of 

adequate quantity and quality. But when stretched beyond its capacity, or when 

applied by a lab that failed to properly establish its limits, STRmix is unreliable. 
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That is what the district court correctly found happened here, and this Court should 

not find an abuse of discretion.  

        STRmix was inadequately validated for use by the Michigan State Police 

laboratory (“MSP”). Its use here is particularly troubling because STRmix was 

applied to the most complex type of crime scene sample, subject to the greatest risk 

of faulty interpretation: namely, a sample with three or four contributors, in which 

the focus is on a contributor who (1) donated as little as seven percent of the total 

DNA and (2) accounts for as few as eight or nine cells (49 picograms) of the mixture. 

MSP failed to show that its instrumentation and procedures yield reliable results for 

similarly marginal samples, and thus the court properly excluded the results.     

  MSP cannot fall back on “peer review and publishing” to shore up its internal 

validation testing. Peer review is not a talismanic item to check off a list: it is a proxy 

for whether a technique has been subjected to sufficient scrutiny to reveal and correct 

flaws. See Daubert, 509 U.S. at 593; Randolph Jonakait, The Meaning of Daubert 

and What That Means for Forensic Science, 15 CARDOZO L. REV. 2103, 2105 (1994). 

The prong is not satisfied merely if peer-reviewed publications exist; rather, they 

must demonstrate that the method withstands unbiased, rigorous scientific scrutiny. 

Id. at 2105. Yet, the body of literature does not meaningfully support a finding that 

MSP’s particular application of STRmix here was reliable.   
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ARGUMENT 

I. VALIDATION CONDUCTED BY MSP FAILS TO SATISFY DAUBERT’S 
“TESTING” PRONG. 
 

  Forensic DNA typing examines variations, or “alleles,” at a small number of 

locations (“loci”) in our DNA. We possess two alleles per location, one from each 

parent. There are relatively few allele possibilities at each location, so any two 

people are almost certain to have alleles in common at some tested loci.  

     When a sample contains little of a person’s DNA, testing often fails to 

detect all of their alleles, lowering the chance of reliably distinguishing between 

people. In mixtures with multiple contributors, missing and shared alleles make it 

challenging to determine which alleles belong to whom, much less whether the 

mixture contains a particular person’s DNA. PRESIDENT’S COUNCIL OF ADVISORS 

ON SCI. & TECH., EXEC. OFFICE OF THE PRESIDENT, FORENSIC SCIENCE IN CRIMINAL 

COURTS: ENSURING SCIENTIFIC VALIDITY OF FEATURE-COMPARISON METHODS 75-

76 (2016) [hereinafter PCAST REPORT]. 

  Probabilistic genotyping software (“PGS”) is often touted as the solution to 

difficulties posed by complex mixture interpretation. See Aliza Kaplan & Janis 

Puracal, It’s Not a Match: Why the Law Can’t Let Go of Junk Science, 81 ALB. L. 

REV. 895, 909–10 (2017-2018). Labs are increasingly using probabilistic methods 

like STRmix to replace traditional manual interpretation, and to analyze increasingly 

marginal and complex biological samples that, until recently, would have been 
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deemed uninterpretable. See Simon Ford & Dan Krane, The Dawning of a New Era 

in DNA Profiling, THE CHAMPION, May 2018, at 40.  

  The purported sophistication of these systems, however, is not a proxy for 

reliability, particularly when applied to complex samples. Numerous factors can 

complicate mixture interpretation, even when conducted by an algorithm. See Jessica 

Cino, Deploying the Secret Police: The Use of Algorithms in the Criminal Justice 

System, 34 GA. ST. U. L. REV. 1073, 1081–82, 1101 (2018); Andrea Roth, Machine 

Testimony, 126 YALE L.J. 1972, 2018–19 (2017). Case work samples often exhibit 

one or more complicating attributes. See TEX. FORENSIC SCI. COMM’N, FINAL AUDIT 

REPORT FOR AUSTIN POLICE DEP’T, FORENSIC SERVICES DIVISION, DNA SECTION 7 

(2016), 

https://static.texastribune.org/media/documents/APD Audit Final report 071116.

pdf [hereinafter TFSC REPORT].  

  Concerns about PGS systems’ reliability are not merely theoretical. See, e.g., 

David Sommerstein, DNA Results Will Not Be Allowed in Hillary Murder Trial, N. 

COUNTRY PUB. RADIO (Aug. 29, 2016), 

https://www.northcountrypublicradio.org/news/story/32457/20160826/dna-results-

will-not-be-allowed-in-hillary-murder-trial. Nor do these concerns originate 

exclusively from the defense bar. Years after MSP’s testing in this case, the 

Government Accountability Office acknowledged that PGS systems are “not [yet] 
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fully mature.” U.S. GOV’T ACCOUNTABILITY OFFICE, GAO-19-707SP, SCIENCE & 

TECH SPOTLIGHT: PROBABILISTIC GENOTYPING SOFTWARE 1 (2019), 

https://www.gao.gov/assets/710/701363.pdf. Despite the software’s patina of 

objectivity, when PGS systems are pushed beyond their limits, outcomes in criminal 

cases are undermined. 

A. Every Lab’s Instrumentation and Protocols Must Be Specifically 
Integrated with STRmix.  

 
  In simple terms, STRmix, like other PGS systems, relies on complex 

algorithms to (1) resolve DNA mixtures, which includes estimating each 

individual’s percentage DNA contribution and possible alleles;2 and (2) calculate a 

statistic (a “likelihood ratio”), based on comparing any uploaded reference DNA 

profile to STRmix’s interpretation.3 The reliability of STRmix’s interpretation 

 
2 STRmix does not propose a discrete DNA profile for each contributor; it generates 
a list of possible alleles for each contributor at each locus, and assigns a weight, or 
degree of confidence, to each potential allele pairing based on how well it fits the 
data. (See, e.g., R.37-11: 12/18/17 MSP STRmix Reports; PageID#260–270.) Here, 
STRmix assigned significantly higher confidence to the alleles suggested for 
Contributor 1 (the 68 percent contributor) than for Contributor 3 (the seven percent 
contributor), (id. at PageID#270), the profile it associated with Mr. Gissantaner.  
3  The likelihood ratio compares the likelihood of seeing the evidence profile if the 
suspect is included in the mixture to the likelihood of seeing the evidence profile if 
the suspect is not included in the mixture. It does not, as Appellant suggests, report 
the chance that a person is present in the mixture. Appellant Br. at 10, United States 
v. Gissantaner, 417 F. Supp. 3d 857 (W.D. Mich. 2019), appeal docketed, No. 19-
2305 (6th Cir. Mar. 2, 2020) (“Appellant Br.”). Appellant’s definition reflects a 
common error known as the “prosecutor’s fallacy.” NATIONAL RESEARCH COUNCIL, 
THE EVALUATION OF FORENSIC DNA EVIDENCE 133 (1996).  
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hinges on both analyst judgment4 and the quality of the DNA data generated during 

earlier steps in the DNA analysis process. Data quality is a function of the nature of 

the original sample and the equipment and methods used by the laboratory. 

For example, during amplification, DNA is copied at targeted locations 

(“loci”). JOHN BUTLER, FUNDAMENTALS OF FORENSIC DNA TYPING 125–26 (2010) 

[hereinafter FUNDAMENTALS]. Laboratories use different amplification kits and vary 

the number of times (“cycles”) the DNA is copied; MSP uses PowerPlex Fusion and 

30-cycle amplification. (R.37-16: 12/18/17 MSP Validation Summ., PageID#393.) 

Other laboratories have found that PowerPlex Fusion produces less reliable and 

more variable DNA data when run for 30 cycles as opposed to 29. H. Chen et al., 

Evaluation of Powerplex Fusion (5c) Data Interpretation Challenges Between the 

29 and 30 Cycle Amplification Methods, 26TH INTERNATIONAL SYMPOSIUM ON 

HUMAN IDENTIFICATION (2018), https://promega.media/-/media/files/products-and-

services/genetic-identity/ishi-26-poster-abstracts/86-buchanan.pdf.   

  Targeted DNA may not amplify for a number of reasons, including if, as here, 

a small amount of DNA was left by a particular contributor. FUNDAMENTALS, supra, 

at 68. When targeted DNA does not amplify, dropout, the loss of genetic 

 
4 Analysts define both the number of contributors and the competing hypotheses that 
STRmix considers when calculating likelihood ratios (usually, that the defendant is 
or is not one of the contributors to the mixture). 
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information, occurs.5 Id. at 222. Lost DNA data never gets uploaded to STRmix, 

undermining the reliability of STRmix’s ultimate interpretation. Dropout would 

seem only to help a guilty suspect, but it actually increases the odds of false 

positives:6 imagine finding a note at a crime scene that appears to read, “it was 

Shawn,” but only because the “a” dropped out of “Shawna.” 

Before upload to STRmix, data is further culled by both laboratory-specific 

filters7 and the analyst, applying both laboratory protocols and judgment. (R.77: 

5/23/18 Tr., PageID#2537–38.) The analyst must also decide how many 

contributors are in the mixture, a challenging, subjective exercise impossible to 

perform with certainty, particularly in DNA profiles exhibiting dropout.8 (R.152: 

7/8/19 Tr., PageID#4028, 4131.) See INTERPRETATION, supra, at 169. See also 

ERIN MURPHY, INSIDE THE CELL: THE DARK SIDE OF FORENSIC DNA 24 (2015).  

   

 
5 Several other random effects impact data quality in low-level DNA samples, 
complicating mixture interpretation. See FUNDAMENTALS, supra, at 131, 331–32. 
6 See Part I.C.1, infra, 
7 For example, the analytical threshold attempts to distinguish true DNA from noise. 
(R.37-16: 12/18/17 MSP Validation Summ., PageID#379.) If it is set too high, DNA 
data is lost; if too low, noise may be mistaken for DNA. See JOHN BUTLER, 
ADVANCED TOPICS IN FORENSIC DNA TYPING: INTERPRETATION 41 (2015) 
[hereinafter INTERPRETATION].  
8 Subsequent versions of STRmix to that used by MSP require less analyst-guided 
data filtration, and allow input of  a variable number of contributors. (R.77: 5/23/18, 
Tr., PageID#2537, 2551–52, 2611, 2710.)  
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  Laboratory-specific parameters that dictate STRMix’s modeling decisions 

also impact the reliability of the software’s interpretations. (R.77: 5/23/18 Tr., 

PageID#2601.) STRmix parameters vary from lab to lab, because data quality also 

varies between laboratories. For example, STRmix attempts to model drop-in,9 a 

phenomenon where foreign DNA contaminates the sample and contributes alleles to 

the profile. (R.152: 7/8/19 Tr., PageID#4119; R.77: 5/23/18 Tr., PageID#2629.) 

Drop-in frequencies are laboratory-specific, but are commonly set at or close to zero, 

meaning that drop-in was rarely observed in samples used to set the software 

parameters. (See R.152: 7/8/19 Tr., PageID#4120–23). Higher drop-in frequencies, 

which indicate that this form of contamination was more prevalent, increase the 

variability of STRmix’s results. See, e.g., Jo-Anne Bright et al., Developmental 

Validation of STRmix, Expert Software for the Interpretation of Forensic DNA 

Profiles, 23 FORENSIC SCI. INT’L: GENETICS 226, 235 (2016).  

MSP’s drop-in frequency is an astounding 34.53%. (R.37-16: 12/18/17 MSP 

Validation Summ., PageID#385; R.152: 7/8/19 Tr., PageID#4125.) This is 

 
9 STRmix developers have disclosed many miscodes in the software. See Summary 
of Miscodes (updated Oct. 14, 2019), https://www.strmix.com/news/summary-of-
strmix-miscode/. Several specifically affect drop-in modeling, including one that 
went uncorrected in version 2.3.07 and would inflate the likelihood ratio.  
Description of the Likelihood Ratio (LR) Changes in STRmix V2.4.06 (Feb. 17, 
2017), https://www.strmix.com/assets/Uploads/STRmix-v2-4-06-Description-of-
changes-ws.docx.pdf. 
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extraordinarily high—higher than one of the court’s appointed experts, Dr. Michael 

Coble, had ever observed. (R.152: 7/8/19 Tr., PageID#4125.)  

B. Comprehensive Internal Validation is Essential to Establishing 
STRmix’s Reliability.  

  
  Because STRmix’s performance is intertwined with laboratory-specific 

protocols, instrumentation and parameters, each laboratory must explore and define 

the limits on its internal reliability. “A primary purpose for validation studies . . . is 

to push the system until it fails in order to understand the potential limitations—to 

define the scope and range of method (and interpretation) reliability.” John Butler, 

Validation Overview, NIST DNA Analysis Webinar Series: Validation Concepts and 

Resources - Part 1, NAT’L INST. OF STANDARDS AND TECH. 4 (Aug. 6, 2014), 

https://www.nist.gov/system/files/documents/forensics/01_ValidationWebinar-

Butler-Aug2014.pdf.  

  Generally, there are two types of validation: developmental and internal. 

Developmental validation is testing, usually conducted by the developer, to ensure 

that the product functions correctly. See SCI. WORKING GROUP ON DNA ANALYSIS 

METHODS, GUIDELINES FOR THE VALIDATION OF PROBABILISTIC GENOTYPING 

SYSTEMS § 3 (2015), https://1ecb9588-ea6f-4feb-971a-

73265dbf079c.filesusr.com/ugd/4344b0 22776006b67c4a32a5ffc04fe3b56515.pdf 

[hereinafter SWGDAM GUIDELINES]. (See also R.77: 5/23/18 Tr., PageID#2548, 

PageID#2669.)  
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  Every lab that intends to use STRmix, or any analysis method, must conduct 

internal validation testing inside its lab, under its own conditions. PCAST REPORT 

at 83; AAFS STANDARDS BOARD, STANDARD 020: STANDARD FOR VALIDATION 

STUDIES OF DNA MIXTURES, AND DEVELOPMENT AND VERIFICATION OF A 

LABORATORY’S MIXTURE INTERPRETATION PROTOCOL Foreword (1st ed. 2018), 

https://asb.aafs.org/wp-content/uploads/2018/09/020 Std e1.pdf [hereinafter ASB 

020]. 

  A central feature of validating DNA interpretation methods involves 

analyzing DNA samples created by the lab with known characteristics—including 

source(s), DNA quantity, number of contributors, and ratio of contributors—to test 

whether expected results are obtained. ASB 020, supra, at 4.2.3-4. The tests are 

repeated after varying each of these characteristics. It is essential that internal 

validation incorporate samples of the range of type and complexity actually 

encountered in case work. See SWGDAM GUIDELINES, supra, § 4; AAFS 

STANDARDS BOARD, STANDARD 018: VALIDATION STANDARDS FOR PROBABILISTIC 

GENOTYPING SYSTEMS 3.1 (1st ed. 2018) (draft), https://asb.aafs.org/wp-

content/uploads/2018/09/018 Std-Ballot02.pdf [hereinafter ASB 018].  

  This is important because information from low-level contributors can be lost 

during the process, see supra, Part I.A, and DNA from low-ratio contributors can be 

masked by DNA from individuals who contributed larger quantities of DNA. 
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(R.152: 7/8/19 Tr., PageID#4176, 4178); INTERPRETATION, supra, at 135–36, 159–

60. The profile of a contributor who is both low-level and low-ratio is less likely to 

emerge accurately and with the confidence associated with findings from higher- 

level contributors. See supra note 2; INTERPRETATION, supra, at 94, 159–62. As Dr. 

Coble testified, in order to establish that a laboratory can reliably interpret samples 

with these characteristics, it must perform validation on samples where a 

contributor’s DNA is both low-ratio and low-level simultaneously. (R.152: 7/8/19 

Tr., PageID#4049.)  

  Thorough internal validation also teaches analysts when a sample is too 

complex for analysis, (see R.152: 7/8/19 Tr., PageID#4147, 4165), by informing 

development of interpretation protocols. (Id. at PageID#4165.) Critically, “computer 

software is only as reliable as the analyst . . . using it. There is the risk that, with 

complicated automated programmes, analysts will not understand the limitations and 

the programme will be inadvertently used in situations where it is not appropriate to 

do so.” Hannah Kelly et al., A Comparison of Statistical Models for the Analysis of 

Complex Forensic DNA Profiles, 54 SCI. & JUST. 66, 69 (2014).  

C. MSP’s STRmix Validation Was Insufficient to Ensure Reliability 
of Results, Particularly for Complex Samples. 

 
  Appellant claims to have satisfied Daubert’s “testing” prong because STRmix 

“was tested through developmental validation by the software developers, and 

through internal validation by the individual laboratories that have adopted it, 
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including MSP.” Appellant Br. at 50. But developmental validation and internal 

validation studies at other laboratories simply cannot cure the significant 

deficiencies in MSP’s own internal validation. (See R.77: 5/23/18 Tr., 

PageID#2669.)    

1. MSP’s failure to evaluate specificity is a fatal flaw in its validation.  
 

 One of the most important metrics for any forensic technique is its ability to 

reliably exclude individuals who did not contribute to a sample; that is, to avoid false 

positives. (R.152: 7/8/19 Tr., PageID#4144–47.) This essential measure, specificity, 

is well-recognized as integral to internal validation. See, e.g., SWGDAM 

GUIDELINES, supra, §§ 3.2.2., 4.1.13; ASB 018, supra, at 3.10, 4.1.3. Unfortunately, 

MSP’s validation contains no meaningful treatment of specificity.   

 Meaningful inquiry requires generating data that clearly identifies the limits 

of a technique’s specificity to external reviewers and those who rely on validation 

studies, including analysts who must decide “how and when to use this methodology 

and, perhaps more importantly, when not to use a methodology.” Gissantaner, 417 

F. Supp. 3d at 879. This is done by thoroughly testing known non-contributors 

against a full range of sample types, capturing and sharing data related to false 

positives and clearly expressing limitations.  

 MSP chose not to perform adequate validation of specificity. Both the District 

of Columbia Department of Forensic Sciences (“DCDFS”) and Palm Beach Sheriff’s 
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Office (“PBSO”) laboratories, two unaffiliated laboratories, conducted specificity 

testing on two-, three- and four-person mixtures as part of their STRmix validation, 

observing that false inclusions become increasingly prevalent in mixtures with lower 

level DNA contributors. See D.C. DEPARTMENT OF FORENSIC SCIENCE, INTERNAL 

VALIDATION OF STRMIX V2.3, at 11–13, 30 (2015), 

https://dfs.dc.gov/sites/default/files/dc/sites/dfs/page content/attachments/STRmix

%20Validation.pdf [hereinafter DCDFS STUDY]; PALM BEACH COUNTY SHERIFF’S 

OFFICE, INTERNAL VALIDATION OF STRMIX V2.4, at 14–21, 46 (2017), 

http://www.pbso.org/qualtrax/QTDocuments/4228.PDF [hereinafter PBSO 

STUDY].10 Both studies warn of a greater range of false inclusions in case work. 

DCDFS STUDY, supra, at 30; PBSO STUDY, supra, at 46.  

 In contrast, MSP’s validation summary contains no data related to non-

contributors and no discussion of when false positives may occur. The only 

 
10 Unlike most internal validations, these labs’ validation summaries are publicly 
available. PBSO produced false inclusions with particularly high likelihood ratios 
(in the quadrillions or quintillions) for low- and medium-level contributors in three-
person mixtures. PBSO STUDY, supra, at 18 fig. D1. Based on the degree of allele 
sharing, PBSO concluded that the non-contributor generating these high likelihood 
ratios was likely related to the true contributors. Id. at 33.  
 
Because even unrelated individuals can share numerous alleles, internal validation 
should specifically test mixtures with high levels of allele sharing. See SWGDAM 
GUIDELINES, supra, § 4.1.6.5; ASB 020, supra, at 4.2.4. MSP’s failure to do this is 
one more deficiency in its validation. (R.37-16: 12/18/17 MSP Validation Summ., 
PageID#417.)  
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references to non-contributors are conclusory statements that the few samples tested 

against known non-contributors always produced likelihood ratios of zero. (See 

R.37-16: 12/18/17 MSP Validation Summ., PageID#409–410.) Such claims—

particularly in the absence of supporting data—are extremely suspect: they 

effectively claim a false positive rate of zero.11 This is implausible and inconsistent 

with the published literature. Analyzing 31 laboratories’ STRmix validation data, 

STRmix’s developers disclosed that they observed 180,684 false inclusions when 

they ran the combined dataset against non-contributors. See John Buckleton et al., 

Response to: Commentary on: Internal Validation of STRmix - a Multi Lab. 

Response to PCAST, 34 FORENSIC SCI. INT’L: GENETICS 11 tbl.1 (2019).12 Indeed, 

several publications among those Appellant relies upon13 underscore the increasing 

risk of false positives with low-level contributors. For example, the FBI observed 

 
11 MSP also claims an equally improbable false negative rate of zero. No matter the 
contributor ratio or DNA input amount, according to MSP, known contributors 
always produced “significant” or “very significant” likelihood ratios. (R:37-16: 
12/18/17 MSP Validation Summ., PageID#409–410, 413–414.) But this “would be 
significantly at odds with the published literature about STRmix’s behavior for such 
low level samples.” (R.152: 7/8/19 Tr., PageID#4145); Jo-Anne Bright et al., 
Internal Validation of STRmix – a Multi Lab. Response to PCAST, 34 FORENSIC SCI. 
INT’L: GENETICS 11, 23 (2018).  
12 This publication is number 52 on Dr. Buckleton’s list of STRmix publications. See 
John Buckleton, Peer Reviewed Publications for STRMIX III  5 (Dec. 16, 2019), 
https://johnbuckleton.files.wordpress.com/2019/12/peer-reviewed-publications-for-
strmix-iii.pdf [hereinafter “Buckleton”], responding to criticism in number 61 of an 
earlier publication, number 38. For reader ease, throughout this brief, articles on this 
list are referenced by number; full titles can be found at this URL.  
13 See Appellant Br. at 59, discussed infra, Part II.  
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false inclusions for mixtures with contributors in the 20–100pg range. Tamyra 

Moretti et al., Internal Validation of STRmix for the Interpretation of Single Source 

and Mixed DNA Profiles, 29 FORENSIC SCI. INT’L: GENETICS 126 fig.3 (2017).14  

MSP’s data only indicate that the lab neglected to push STRmix far enough to 

understand its limits, raising doubts about both the quality of its validation and 

MSP’s understanding of the complex software system. 

 Responding to criticisms of its validation summary, MSP’s DNA technical 

leader sent the prosecutor a letter “provid[ing] clarification and additional insight” 

about the lab’s validation testing. (R.146-14: MSP Letter, PageID#3981), and 

asserting that, contrary to what appears in the validation summary, MSP also tested 

a range of mixtures against non-contributors. Notably, it does not claim to have 

conducted specificity testing on mixtures with low-level, low-ratio contributors like 

the sample at issue. Id. No data is provided for this testing, beyond the assertion that 

 
14 False positives were prevalent even in studies that did not directly explore 
specificity. When testing the feasibility of searching complex mixtures against a 
database as an investigative technique, a number of false ‘hits’ to non-contributors 
occurred. Jo-Anne Bright et al., Searching Mixed DNA Profiles Directly Against 
Profile Databases, 9 FORENSIC SCI. INT’L: GENETICS 102, 104–07, 109 (2014). Low 
likelihood ratios for true low-level, or trace, contributors, coupled with non-
negligible likelihood ratios for non-contributors (i.e., between 100,000 and one 
million), created difficulty distinguishing true from false contributors. Id. at 109 
(“There is a limited capability to identify a true contributor if they are a trace 
contributor [i.e. roughly 94pg, id. at 104] to a complex mixture without also flagging 
a large number of false positive links.”). 
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non-contributors were excluded in all cases.15 Id. Conclusions are not data. It is 

essential to “see what the underlying basis for that conclusion is[,]” particularly 

when conclusions run contrary to published literature. (R.152: 7/8/19 Tr., 

PageID#4147.)  

2. MSP’s validation contains additional flaws that render its use of STRmix 
on complex mixtures unreliable. 

 
 The focus in this case is on a contributor who donated fewer than 10 cells to, 

and comprised a mere seven percent of, the tested sample; both of the district court’s 

appointed experts agreed on the importance of testing these factors in combination. 

(R.152: 7/8/19 Tr., PageID#4049–50, 4137–38.) As Dr. Dan Krane stressed, 

however, MSP’s validation summary contains no indication that the laboratory 

validated STRmix on samples in this range or identified any limitations on the use 

of the software. (R.140: 06/10/19 Krane Report, PageID#3401–03.)  

 MSP’s supplemental letter claims that despite the absence of supporting data 

in the validation summary, the laboratory did, in fact, run a handful of mixtures with 

low-level and low-ratio contributors. (R.146-14: MSP Letter, PageID#3981.) 

Remarkably, though, no data is provided in support; instead, the letter supplies 

another conclusory statement that “strong or very strong support for inclusion” of 

known contributors was always obtained. (Id. at PageID#3982.) This claim, too, runs 

 
15 The tables in the letter describe the characteristics of the mixtures purportedly 
being tested but do not contain testing data.   
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contrary to the published literature and is properly regarded with skepticism, see 

supra note 11, as the court recognized. Gissantaner, 417 F. Supp. 3d at 878. As Dr. 

Krane explained, beyond the failure to establish the reliability of STRmix’s 

application to the sample at issue, the gaps in MSP’s validation summary provide no 

guidance to MSP analysts on when “they should proceed with caution.” (R.152: 

7/8/19 Tr., PageID#4147.) It is dangerous to leave analysts with the impression that 

there are no limits to a methodology; this is how wrongful convictions happen.16  

 Remarkably, MSP’s supplemental letter also claims that MSP’s testing of 

adjudicated case samples—case work samples for which ground truth is unknown—

fills MSP’s validation gap for low-ratio, low-level contributors. (R.146-14: MSP 

Letter, PageID#3981.) This is untenable. The only way to determine a 

methodology’s accuracy and limitations is through “validation studies conducted 

with samples of known origin,” as only “use of known samples allows for the 

assessment of observed versus expected data.”17 ASB 020, supra, at 3.2, 4.2.4. 

 
16 Numerous wrongful convictions were supported by overstated or invalid forensics. 
See, e.g., BRANDON GARRETT, CONVICTING THE INNOCENT 90 (2012) (finding 
analysts (including DNA analysts) provided invalid or overstated testimony 61% of 
the time in wrongful conviction cases); Press Release, Federal Bureau of 
Investigation, FBI Testimony on Microscopic Hair Analysis Contained Errors in at 
Least 90 Percent of Cases in Ongoing Review (Apr. 20, 2015), 
https://www.fbi.gov/news/pressrel/press-releases/fbi-testimony-on-microscopic-
hair-analysis-contained-errors-in-at-least-90-percent-of-cases-in-ongoing-review.   
17 Even if samples of unknown origin could be used to assess reliability, MSP again 
provides no meaningful data for adjudicated samples, stating only that, “each of 
these mixtures . . . were [sic] compared to known reference samples corresponding 
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“[P]rofile results where the ground truth is not known are not suitable for accuracy 

studies.” ASB 018, supra, at 3.1.  

  MSP also failed to test known four-person mixtures incorrectly input as three-

person mixtures, a well-accepted component of PGS validation. SWGDAM 

GUIDELINES, supra, at § 4.1.6.4. Instead of complying with recognized guidelines, 

see id., MSP asserts that such testing is unnecessary “because studies have already 

shown that STRmix will provide an error if the number of contributors is 

underestimated[.]” (R.37-16: 12/18/17 MSP Validation Summ., PageID#417.) Not 

only did MSP fail to test this condition even though testimony established that the 

sample at issue is potentially a four-person mixture misidentified as three, (R.77: 

5/23/18 Tr., PageID#2714), but the belief that STRmix will always generate an error 

message when the number of contributors is underestimated exposes a dangerous 

and fundamental misunderstanding of the software. STRmix does not operate this 

way; the literature demonstrates that underestimating the number of contributors 

impacts the likelihood ratio and, at times, has been linked to false inclusions.18 

 
to the case. A range of results [from supporting exclusion to strongly supporting 
inclusion] were observed regarding the lesser contributors[.]” (R.146-14: MSP 
Letter, PageID#3983.)  
18 See, e.g., Bright, supra, note 11, at 20–22; Todd Bille et al., Interpreting a Major 
Component from a Mixed DNA Profile with an Unknown Number of Minor 
Contributors, 40 FORENSIC SCI. INT’L: GENETICS 150, 158 (2019) (finding the highest 
false-positive likelihood ratios originated from mixtures where the number of 
contributors was underestimated).  
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3. MSP’s quality assurance programs are inadequate for exposing deficient 
internal validations.  

 
  No comfort can be taken from the fact that external checks failed to uncover 

flaws in MSP’s validation. As MSP acknowledged, there was no third-party 

duplication of its validation as a check on its reliability. (R.77: 5/23/18 Tr., 

PageID#2697.) Although labs often point to accreditation to support the quality of 

their work,19 as MSP did here, (see R.77: 5/23/18 Tr., PageID#2647), audits and 

accreditation are well-known to miss major technical problems and their 

“significance . . . has often been overstated . . . as a guarantee of quality.” Raising 

the Bar: Progress and Future Needs in Forensic Science: Hearing Before the H. 

Comm. on Sci., Space, and Tech. 5 (2019) (Statement of Lynn Garcia, General 

Counsel, Texas Forensic Science Commission). 

  For example, accreditation and routine audits did not catch glaring 

insufficiencies in Austin Police Department Forensic Science Division’s (“APD 

lab”) internal validation of its DNA mixture interpretation protocol—insufficiencies 

that led to errors in case work and snowballed into a costly scandal and undermined 

numerous prosecutions.20 Only after a chance discovery of case work where, for 

 
19 TFSC REPORT, supra, at 27. 
20 David Barer, APD’s Crime Lab ‘Scandal’ Could Cost $14M To Review, Experts 
Say, KXAN (Dec. 07, 2016, 11:56 AM), https://www.kxan.com/news/apds-crime-
lab-scandal-could-cost-14m-to-review-experts-say/. 
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example, low-level DNA data was erroneously reported as incriminating,21 did 

reexamination of APD’s internal validation expose obvious deficiencies:22 the lab 

did not adequately validate a crucial interpretation threshold.23 This cautionary tale 

underscores the importance of the district court’s thorough examination here: this 

Daubert litigation is likely the only time MSP’s validation work was meaningfully 

reviewed.    

II. EXISTING STRMIX LITERATURE CANNOT SATISFY DAUBERT’S “PEER 
REVIEW AND PUBLICATION” FACTOR HERE. 

 
  Peer-reviewed literature cannot fix the flaws in MSP’s internal validation, as 

it does not address the reliability of MSP’s use of STRmix under MSP’s conditions 

and protocols. Furthermore, most of the existing publications include STRmix’s 

developers as authors, and in any event many address issues wholly unrelated to its 

reliability on mixtures containing low-level, low-ratio contributors. See Gissantaner, 

417 F. Supp. 3d at 880. 

  The existing literature on STRmix is largely beside the point here, where the 

district court correctly concluded that MSP’s internal validation was inadequate to 

establish the reliability of MSP’s conclusions implicating Mr. Gissantaner. Peer 

review typically assesses the general reliability of a method; it loses relevance, 

 
21 See PCAST REPORT, supra, at 77; TFSC REPORT, supra, at 10.  
22 TFSC REPORT, supra, at 26. See also id. at 13, 27–28. 
23 See id. at 9, 14.  
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where, as here, the literature has minimal bearing on the particular application at 

issue. See Daubert, 509 U.S. at 591 (“[S]cientific validity for one purpose is not 

necessarily scientific validity for other, unrelated purposes”); FED. R. EVID. 702(d). 

The literature does not speak to the primary issue, the reliability of MSP’s use of 

STRmix; nor does it establish that MSP’s analysis would withstand peer review. 

  Even setting that fundamental limitation aside, many of the publications 

address issues not relevant to STRmix’s reliability in circumstances similar to those 

here, and most of the publications included STRmix’s developers as authors. 

Appellant cites 66 publications addressing STRmix, Appellant Br. at 59,24 though 

Dr. John Buckleton concedes that at least five are explicitly unrelated to evaluating 

the reliability of STRmix. Buckleton, supra, at 4–5, nos. 62–66.  

  Of the remaining 61, nearly ninety percent (54) are authored entirely or in part 

by STRmix’s developers. Id. at 1–4, nos. 1–54. The independence of individuals 

purporting to review a method is highly relevant to whether a technique has been 

 
24 Of the 66, 40 were published in Forensic Science International: Genetics (“FSI: 
Genetics”). Buckleton, supra. Dr. John Buckleton, one of STRmix’s developers and 
one of Appellant’s witnesses at the Daubert hearing, has served on the editorial 
board of FSI: Genetics since 2007. See John Buckleton, John Buckleton 4 (updated 
May 15, 2020), https://johnbuckleton.files.wordpress.com/2020/05/jb-cv-xiv.pdf; 
List of Issues, FORENSIC SCI. INT’L: GENETICS (updated May 2020) 
https://www.fsigenetics.com/issues#decade=loi decade 200&decade=loi decade
201.  
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sufficiently scrutinized.25 1 MOD. SCI. EVID. § 1:23; David Faigman, Bringing 

Scientific Peer Review to Scientific Evidence, 52 ARIZ. ATT’Y 20, 29 (2016). 

“[I]ndependent [] reviewers are likely to give a more detached, discipline-level, view 

of the issues,” id. at 28, than those who have a stake in the outcome. See also Kwong, 

supra, at 289–90. 

  The remaining 61 also cannot buttress the shortcomings in MSP’s internal 

validation. A significant percentage do not examine mixture samples that have been 

run through STRmix, and thus do not even provide attenuated support for MSP’s 

purported identification of a low-level, low-ratio contributor here. Instead they speak 

to other issues, such as exploring biological modeling (nos. 2 and 51); evaluating 

issues relating to and methods for calculating likelihood ratios (nos. 3–5, 25, 29); 

defense access to source code (no. 10); investigating stutter (nos. 12–14, 16–18, 22); 

certain capillary electrophoresis instruments (no. 19); hypothetical propositions 

regarding mixed DNA case work (no. 21); different probabilistic DNA analysis 

 
25 This proposition is not novel; scientists and courts agree. PCAST REPORT, supra, 
at 79 (proper evaluation of PGS systems requires “studies by multiple groups, not 
associated with the software developers[.]”) (emphasis in original); id. at 81; People 
v. Collins, 15 N.Y.S.3d 564, 581 (N.Y. Sup. Ct. 2015); United States v. Bonds, 12 
F.3d 540, 560 (6th Cir. 1993) (magistrate’s consideration of whether FBI’s DNA 
analysis method was evaluated by experts “outside the proponents’ lab” was 
prescient of Daubert peer review and publication prong). See also United States v. 
Tibbs, No. 2016-CF1-19431, 2019 WL 4359486, at *21–22 (D.C. Super. Ct. Sept. 
5, 2019); Almeciga v. Ctr. for Investigative Reporting, Inc., 185 F. Supp. 3d 401, 
420 (S.D.N.Y. 2016); id. (listing cases in which peer review analysis focused on 
“disinterested[,]” “unbiased” review). 
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methods (no. 24); validation of amplification kits (no. 32); commentary on the 

PCAST Report (no. 37); the use of likelihood ratios in court (no. 40); STRmix’s 

diagnostic outputs (no. 48); and a PGS system other than STRmix (no. 53). 

Buckleton, supra, at 1–4, nos. 2, 3–5, 10, 12–14, 16–19, 20–22, 24–25, 29, 32, 37, 

40, 48, 51, 53. 

  Others involve samples or applications with little if any relevance to 

STRmix’s reliability as applied to complex mixtures involving low-level, low-ratio 

contributors such as two-person mixtures (nos. 1, 15, 26, 27, 47); the impact of 

laboratory methods on peak height variability (no. 7); probabilistic applications to 

Y-STR analysis (no. 8); replicates created by different amplification kits (no. 35); 

and identifying contamination (no. 45). See, e.g., at 1–3, nos. 1, 7, 8, 15, 26, 27, 35, 

45, 47. 

  Separately, only seven of the listed studies explicitly address the version of 

STRmix used by MSP, v2.3.07, or another version in the 2.3 series. Buckleton, 

supra, at 1–2, 4, nos. 6, 9, 11, 30, 31, 34, 55.26 Later versions resolved or improved 

flaws in v2.3.07. (See, e.g., R.152: 7/8/19 Tr., PageID#4048, 4071, 4108, 4127; 

R.77: 5/23/18 Tr., PageID#2710.) 

 

 
26 Others do not clearly indicate which version or versions were used. Buckleton, 
supra, at 1–3, nos. 15, 17, 20, 23, 27–28, 32, 38, 45, 57, 58. 
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III. THE DISTRICT COURT CORRECTLY FOCUSED ON THE RELIABILITY OF 
MSP’S METHODS APPLIED TO THE EVIDENCE IN THIS CASE 

 
  Appellant was required to demonstrate not only the reliability of STRmix 

generally, see FED. R. EVID. 702(c), but also its reliability when interpreting mixtures 

of the same complexity as that here. Id. at 702(d).  

  Appellant failed to do so, instead complaining that “it is practically impossible 

to test all permutations of all parameters[.]” Appellant Br. at 28. Testing all possible 

permutations of all parameters is not what internal validation requires; it requires 

labs to establish the boundaries past which a method should not be used. (See R.152: 

7/8/19 Tr., PageID#4147.) See also supra, Part I.B. It is at that basic task that MSP 

failed. 

  Appellant next suggests that lack of validation testing conducted on low-ratio, 

low-level samples was resolved by “STRmix itself” because the likelihood ratio 

becomes “less informative” as there is “less and less DNA” in the sample. Appellant 

Br. at 28. This obscures the issue. The weight of the likelihood ratio is separate from 

the problem of the shaky scientific basis for Mr. Gissantaner’s inclusion in the first 

place. (See R.152: 7/8/19 Tr., PageID#4144.) Mr. Gissantaner can no more be “a 

little bit included” than one can be “a little bit pregnant.” 

  Finally, consider the import of appellant’s argument that that MSP did, in fact, 

conduct validation testing using low-ratio, low-level samples, but that the lab did not 

highlight them in its summary, Appellant Br. at 29: Appellant acknowledges that 
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MSP’s validation summary does not contain the data underlying its conclusions from 

any such testing, (see R.152: 7/8/19 Tr., PageID#4146–47), but nevertheless, 

suggests that the court should have accepted MSP’s unsupported assertion that 

undisclosed validation data establishes that MSP can reliably use STRmix on 

samples of the complexity at issue.  

  The district court, however, was not required to accept Appellant’s ipse dixit, 

just as it is not required to accept that of an expert. General Electric Co. v. Joiner, 

522 U.S. 136, 146 (1997). Providing data so that conclusions can be independently 

assessed is fundamental to the scientific method. The district court could hardly have 

abused its discretion by recognizing that MSP’s lack of data undermined the 

reliability of the testing here. Gissantaner, 417 F. Supp. 3d at 877.  

  Indeed, other courts have denied admissibility of DNA evidence based on 

inadequate validation, including specifically where the validation did not support the 

system’s application to complex and marginal samples. See e.g., United States v. 

Williams, 382 F. Supp. 3d 928, 936 (N.D. Cal. 2019) (“the government has not met 

its burden to show . . .  [that the PGS system] performed an analysis that it was 

validated to perform.”); People v. Hillary, Index No. 2015-15 (N.Y. Cty. Ct. Aug. 

26, 2016), Indeed, earlier this year, another court echoed the district court’s concerns 

regarding STRmix’s “capabilities to analyze DNA mixtures that contain several 

different contributors and only a low-level contribution from the minor contributor.” 
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United States v. Tucker, No. 18 CR 0119 (SJ), 2020 WL 93951, at *4 (E.D.N.Y. Jan. 

8, 2020). See also id. at *4–5 (admitting STRmix results after distinguishing the 

samples at issue as far simpler than that here). 

  Nor can the body of peer-reviewed literature relating to STRmix cure MSP’s 

flawed validation. As made clear in Part II, supra, the district court was generous in 

concluding that the “peer review and publication” factor is “mixed[,]” Gissantaner, 

417 F. Supp. 3d at 880, and that the literature does not support a finding of reliability 

for MSP’s specific application of STRmix here. Id. See also Allison v. McGhan 

Medical Corp., 184 F.3d 1300, 1313–14 (11th Cir. 1999) (approving district court’s 

consideration of failure to connect studies to facts at issue).   

CONCLUSION 

  Despite Daubert’s promise, the admission of problematic forensic evidence 

persists. See generally Paul Giannelli, Forensic Science: Daubert’s Failure, 68 

CASE W. RES. L. REV. 869 (2018). Appellant argues that the district court 

impermissibly elevated the Daubert standard. Appellant Br. at 44. Appellant’s 

position is evidence of a larger problem: though the Supreme Court has held 

Daubert’s standard is “exacting[,]” Weisgram v. Marley Co., 528 U.S. 440, 442 

(2000), trial courts often avoid the requisite reliability analysis; instead giving a pass 

to forensic evidence offered as proof of guilt. See 1 MOD. SCI. EVID. § 1:30; Brandon 
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Garrett & M. Chris Fabricant, The Myth of the Reliability Test, 86 FORDHAM L. REV. 

1559, 1561–62, 1568 (2018).  

  In contrast, the district court heeded Daubert’s mandate: it took a 

comprehensive, deliberate approach to assessing the admissibility of appellant’s 

DNA evidence, hearing three days of evidence, analyzing voluminous technical 

literature, and appointing independent experts to elucidate complex issues. 

Gissantaner, 417 F. Supp. 3d at 860. See generally Kayla Mannucci, Framed by 

Forensics: Fulfilling Daubert’s Gatekeeping Function by Segregating Science From 

the Adversarial Model, 39 CARDOZO L. REV 1947, 1958 (2018). Its thorough 

examination of the evidence more than satisfies the applicable abuse of discretion 

standard. Joiner, 522 U.S. 136.  
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