












	 Home
	 Explore
	 Top Views
	 Popular Tags
	 Upload
	 Login
	
























ZBOOK








































	 Home
	 Explore
	 Top Views
	 Popular Tags
	 Upload
	 Login
	














	Home
	CODIS2006 - Mixture Interpretation - But...






















 


CODIS2006 - Mixture Interpretation - Butler FINAL
























1y ago




303 Views




2 Downloads




365.37 KB




9 Pages







Last View : 1d ago




Last Download : 2m ago




Upload by : Fiona Harless



 Report this link






















 PREVIEW









 Export To


Word


Text


Jpg


Png







 Download PDF









Transcription




J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)October 23, 2006NIST and NIJ DisclaimerFunding: Interagency Agreement 2003-IJ-R-029between the National Institute of Justice and NISTOffice of Law Enforcement StandardsMixture Interpretation:Lessons Learned fromthe MIX05 Interlaboratory StudyJohn M. ButlerNational Institute of Standards and TechnologyPoints of view are mine and do not necessarily representthe official position or policies of the US Department of Justice or theNational Institute of Standards and Technology.Certain commercial equipment, instruments and materials are identifiedin order to specify experimental procedures as completely aspossible. In no case does such identification imply arecommendation or endorsement by the National Institute ofStandards and Technology nor does it imply that any of thematerials, instruments or equipment identified are necessarily thebest available for the purpose.CODIS Conference – October 23, 2006Arlington, VAPresentation OutlineMixtures: Issues and ChallengesFrom J.M. Butler (2005) Forensic DNA Typing, 2nd Edition, p. 154 Mixtures arise when two or more individualscontribute to the sample being tested. Mixtures: issues and challenges MIX05 interlaboratory study (initiated at CODIS Conference Nov 15, 2004) Mixture interpretation variation – future role of expert systems Opportunities for community improvement andstandardization regarding mixture interpretation Mixtures can be challenging to detect andinterpret without extensive experience andcareful training. Even more challenging with poor quality datawhen degraded DNA is present Other Session SpeakersAngelo DellaManna – case examples and CODIS search strategies with mixturesElizabeth Johnson – software demo of USACIL 2-component mixture ratio program Differential extraction can help distinguish maleand female components of many sexual assaultmixtures.Y-chromosome markers can help herein some cases MIX05.htmPrinciples of Mixture InterpretationMIX05 Case #1; Profiler Plus green lociExample Mixture Data (MIX05 Study-Profiler Plus)majorMost mixtures encountered in casework are2-component mixtures arising from a combinationSingle Source Sample (Victim)of victim and perpetrator DNA profilesTorres et al. (2003) Forensic Sci. Int. 134:180-186 examined 1,547 casesfrom 1997-2000 containing 2,424 typed samples of which 163 (6.7%)contained a mixed profile with only 8 (0.3%) coming from more thantwo contributors95.1% (155/163) were 2-component mixturesminorEvidence Mixture (Victim Perpetrator)Ratios of the various mixture components stayfairly constant between multiple loci enablingdeduction of the profiles for the major and minorcomponentsVictim majorPerpetrator minorAmelogeninSome mixture interpretation strategies involve usingvictim (or other reference) alleles to help isolateobligate alleles coming from the unknown portion ofthe STpub.htmD8S1179D21S11D18S51Obligate Alleles (not present in the victim reference)Y122816True “Perpetrator” ProfileX,Y12,1228,31.215,161
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)Mixtures: Issues and ChallengesOctober 23, 2006Mixtures: Issues and ChallengesFrom J.M. Butler (2005) Forensic DNA Typing, 2nd Edition, p. 155 Artifacts of PCR amplification such as stutter productsand heterozygote peak imbalance complicate mixtureinterpretation Thus, only a limited range of mixture component ratioscan be solved routinely The probability that a mixture will be detected improves with the useof more loci and genetic markers that have a high incidence ofheterozygotes. The detectability of multiple DNA sources in a single sample relatesto the ratio of DNA present from each source, the specificcombinations of genotypes, and the total amount of DNA amplified. Some mixtures will not be as easily detectable as other mixtures.MIX05 Case #1; Identifiler green lociMixtureTwo Parts to Mixture Interpretation Deduction of alleles present in the evidence(compared to victim and suspect FG Recommendations on Mixture InterpretationJuly 13, 2006 issue of Forensic Science InternationalOur discussions have highlighted a significant need forcontinuing education and research into this area. Providing some kind of statistical answerregarding the weight of the evidence– An ISFG DNA Commission (Peter Gill, Bruce Weir,Charles Brenner, etc.) is evaluating the statisticalapproaches to mixture interpretation and has maderecommendationsGill et al. (2006) DNA Commission of the International Society of Forensic Genetics:Recommendations on the interpretation of mixtures. Forensic Sci. Int. 160: 90-101A High Degree of Variability Currently Existswith Mixture Interpretation “If you show 10 colleagues a mixture, you willprobably end up with 10 different answers”– Peter Gill, Human Identification E-Symposium, April 14, 2005NIST Initiated Interlaboratory StudiesStudies involving STRs# Labs34Kline MC, Duewer DL, Newall P, Redman JW, ReederDJ, Richard M. (1997) Interlaboratory evaluation of STRtriplex CTT. J. Forensic Sci. 42: 897-906Mixed Stain Studies #1and #2 (Apr–Nov 1997and Jan–May 1999)45Duewer DL, Kline MC, Redman JW, Newall PJ, ReederDJ. (2001) NIST Mixed Stain Studies #1 and #2:interlaboratory comparison of DNA quantification practiceand short tandem repeat multiplex performance withmultiple-source samples. J. Forensic Sci. 46: 1199-1210MSS3 Interlaboratory studies help to better understandwhy variability may exist between laboratories Most analysts are only concerned about their own labprotocols and do not get an opportunity to see the bigpicture from the entire community that can be providedby a well-run interlaboratory pub.htmPublicationsEvaluation of CSF1PO,TPOX, and TH01Mixed Stain Study #3(Oct 2000-May 2001)74DNA Quantitation Study(Jan-Mar 2004) QS0480Mixture InterpretationStudy (Jan - Aug 2005)MIX0569Kline, M.C., Duewer, D.L., Redman, J.W., Butler, J.M.(2003) NIST mixed stain study 3: DNA quantitationaccuracy and its influence on short tandem repeatmultiplex signal intensity. Anal. Chem. 75: 2463-2469.Duewer, D.L., Kline, M.C., Redman, J.W., Butler, J.M.(2004) NIST Mixed Stain Study #3: signal intensitybalance in commercial short tandem repeat multiplexes,Anal. Chem. 76: 6928-6934.Kline, M.C., Duewer, D.L., Redman, J.W., Butler, J.M.(2005) Results from the NIST 2004 DNA QuantitationStudy, J. Forensic Sci. 50(3):571-578Data analysis currently on-going .Poster at 2005 Promega meeting (Sept 2005);available on STRBase2
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)October 23, 2006Overall Lessons Learnedfrom NIST MSS 1,2,&3Purpose of MIX05 Study Laboratories have instruments with differentsensitivities Different levels of experience and trainingplays a part in effective mixture interpretation Amount of input DNA makes a difference in theability to detect the minor component (labs thatput in “too much” DNA actually detected minorcomponents more frequently) Goal is to understand the “lay of the land”regarding mixture analysis across the DNAtyping community One of the primary benefits we hope to gain fromthis study is recommendations for a moreuniform approach to mixture interpretationand training tools to help educate the communityMixture Interpretation Interlab StudyMIX05 Study Design and Purpose(MIX05)Interlab studies provide a “big picture” view of the community Only involves interpretation of data – to remove instrumentdetection variability and quantitation accuracy issues 94 labs enrolled for participation 69 labs have returned results (17 from outside U.S.) Four mock cases supplied with “victim” and “evidence”electropherograms (GeneScan .fsa files – that can be converted for Mac orGeneMapper; gel files made available to FMBIO labs) Data available with Profiler Plus, COfiler, SGM Plus, PowerPlex16, Identifiler, PowerPlex 16 BIO (FMBIO) kits Summary of results will involve training materials toillustrate various approaches to solving mixturesPerpetratorProfile(s) ?Along with reasons formaking calls and any statsthat would be reportedRequests for Participants in MIX05Mixtures representing four different case scenarios have been generated atNIST with multiple STR kits and provided to laboratories as electropherograms. Permit a large number of forensic practioners toevaluate the same mixture data Provide multiple cases representing a range of mixture scenarios Generate data from multiple STR kits on the same mixture samples tocompare performance for detecting minor components The primary variable should be the laboratory’s interpretation guidelinesrather than the DNA extraction, PCR amplification, and STR typinginstrument sensitivity Are there best practices in the field that can be advocated toothers?A MIX05 Participant Noted “Things we do not do: Calculate mixture ratios for caseworkWe would like to receive the following information:1) Report the results as though they were from a real case including whether astatistical value would be attached to the results. Please summarize theperpetrator(s) alleles in each “case” as they might be presented in court—alongwith an appropriate statistic (if warranted by your laboratory standard operatingprocedure) and the source of the allele frequencies used to make thecalculation. Please indicate which kit(s) were used to solve each case.2) Estimate the ratio for samples present in the evidence mixture and how thisestimate was determined.3) Provide a copy of your laboratory mixture interpretation guidelines and abrief explanation as to why conclusions were reached in each ISTpub.htm– Calculation used for this study: Find loci with 4 alleles (2 sets ofsister alleles). Make sure sister alleles fall within 70%, then take theratio of one allele from one sister set to one allele of the second sisterset, figure ratios for all combinations and average. Use peak heights tocalculate ratios. Provide allele calls in reports Provide perpetrator(s) alleles or statistics in court without areference sample to compare to the DNA profile obtained fromthe evidence. We will try to determine the perpetrator(s) profilefor entry into CODIS.”We recognize that some of the information requested in this interlabstudy may not be part of a lab’s standard operating procedure3
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J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)MIX05 Case ScenariosBased on Identifiler 15 STR loci#loci with #alleles#allelesGenomic DNA samples with specific allelecombinations (“evidence”) were mixed in the Nfollowing ratios:allunq12345392626520Case #2 – perpetrator is major contributor(1F:3M)555201410 0Case #3 – balanced mixture (1F:1M)48370384Case #4 – more extreme mixture (7F:1M)Amelogenin X allele is missing in maleperpetrator DNA sample for MIX05 Case #3Profiler Plus dataN N N N N NCase #1 – victim is major contributor(3F:1M) Male lacked amelogenin XOctober 23, 2006“Perpetrator”“Victim”0“Evidence” mixture504203741 Male contained tri-allelic pattern at TPOX“Perpetrator”Identifiler dataFemale victim DNA profile was supplied for each caseLabs asked to deduce the perpetrator DNA profile – suspect(s) not providedMIX05 Results on Multiple KitsSummary of MIX05 interlab/MIX05.htmCase 1 evidence (mixture)Profiler PlusCOfilerABI 3100 GeneratedData was supplied onCD-ROM to labs aseither .fsa files (forGenotyper NT orGeneMapperID) orMac-converted filesfor Genotyper MacIdentifiler94 labs enrolled for participation69 labs returned results (17 from outside U.S.)50 labs made allele calls39 labs estimated ratios29 labs provided statsAll participants were supplied with all dataand could choose what kits to examinebased on their experience and lab protocolsSTR kit results used34 ProfilerPlus/COfiler10 PowerPlex 167 PP16 BIO5 Identifiler2 SGM Plus1 All ABI kit data9 Various combinationsPowerPlex 16Generally Identifiler data was of poorer quality in the electropherogramswe provided which caused some labs to not return results (theyindicated a desire for higher quality data through sample re-injection toreduce pull-up prior to data interpretation)SGM PlusFMBIO data was also made available upon requestWhat MIX05 Participants Have ReceivedBack from NIST When is a Sample a Potential Mixture?According to several MIX05 participant interpretation guidelines Number of Observed Peaks Certificate of participation in the interlab study Copy of the poster presented at the Promega Sept 2005meeting displaying “correct” results for the perpetrator ineach case scenario as well as an explanation of studydesign and preliminary terlab/MIX05/MIX05poster.pdf– Greater than two peaks at a locus– More than two alleles are present at two or more loci, although threebanded patterns can occur– Presence of 3 alleles at a single locus within a profile– 4 peaked patterns (if observed at any locus), 3 peaked patterns (ifobserved at two or more loci), significant imbalances (peak heightratios 60%) of alleles for a heterozygous genotype at two or moreloci with the exception of low template amplifications, which shouldbe interpreted with caution Imbalance of heterozygote alleles– thresholds range from 50-70% Stutter above expected levels– generally 15-20%These protocol differences can lead to variation in reported allelesand therefore the deduced profile and resulting /NISTpub.htm4
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)Summary of Some MIX05 Reported ResultsOctober 23, 2006Some Mixture Ratios Reported in MIX05Many labs donot routinelyreport theestimatedratio ofmixturecomponentsMost calls were correct (when they were made)Some Reported Stats for MIX05 Case #1Some Differences in Reporting StatisticsMany of the 29 labs providing statistics used PopStats 5.7 10 orders of magnitude difference (105 to 1015)based on which alleles were deduced and reportedRemember that these labs are interpretingthe same MIX05 electropherogramsQuestions for Consideration Do you look at the evidence data first withoutconsidering the suspect’s profile? Without a suspect, does your lab proceed with mixtureinterpretation? Do you have a decision point whereby you consider amixture too complicated and do not try to solve it? If so,is the case declared inconclusive? What kind of training materials would benefit your lab inimproving consistency in mixture rbase/NISTpub.htmExamples of MIX05Report FormatsAll examples with Case #1( 3:1 mixture with female victim as the majorcomponent – and victim profile is provided)5
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)Manual Solving of MIX05 Peak Ratios andPossible Mixture CombinationsAnother MIX05 Participant Manually Solving a MixtureOctober 23, 2006Manually Solving Mixture Component ProfilesSemi-Automated Locus-by-Locus InterpretationPerformed by One MIX05 ParticipantExcel spreadsheet used to examine possible component combinationsDifferent Reporting Formats for MIX05 DataDifferent Reporting Formats for MIX05 DataNo attempt to deduceperpetrator alleles(foreign ISTpub.htm6
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)October 23, 2006Different Reporting Formats for MIX05 DataDifferent Reporting Formats for MIX05 DataDifferent Reporting Formats for MIX05 DataSome Protocols Have Flow Chartsto Help Make Decisions in Mixture ResolutionThe community would benefit from more uniformreporting formats and mixture solving strategies Some Labs Do Not Attempt Mixture InterpretationValue of the MIX05 rlab/MIX05.htm A number of laboratories chose not to reportanything in the MIX05 study citing thatwithout a suspect, mixtures are notexamined. Why does a National DNA Database such asCODIS exist and how can it be helpful and reachits full potential if casework mixtures are notexamined and perpetrator alleles deduced(where /NISTpub.htm Data sets exist with multiple mixture scenarios and a variety of STRkits that can be used for training purposes A wide variety of approaches to mixture interpretation have beenapplied on the same data sets evaluated as part of a single study Interpretation guidelines from many laboratories are beingcompared to one another for the first time in an effort todetermine challenges facing future efforts to develop “expertsystems” for automated mixture interpretation We are exploring the challenges of supplying a common dataset to a number of forensic laboratories (e.g., if a standardreference data set was ever desired for evaluating expert systems)7
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)Conclusions(Opportunities for Improvement)October 23, 2006Software Programs (Expert Systems)for Mixture DeconvolutionThese programs do not supply stats (only attempt to deduce mixture components) It is worth taking a closer look at protocoldifferences between labs to see the impact onrecovering information from mixture data Linear Mixture Analysis (LMA)– Part of TrueAllele system developed by Mark Perlin (Cybergenetics)– Perlin, M. W. and Szabady, B. (2001) Linear mixture analysis: a mathematicalapproach to resolving mixed DNA samples. J.Forensic Sci. 46(6): 1372-1378 Least Squares Deconvolution (LSD) Expert systems (when they become availableand are used) should help aid consistency inevaluating mixtures and help produce moreuniform reporting formats– Described by T. Wang (University of Tennessee) at Oct 2002 Promega meeting– Available for use at https://lsd.lit.net/ PENDULUM– Part of FSS i-3 software suite (i-STReam)– Bill, M., Gill, P., Curran, J., Clayton, T., Pinchin, R., Healy, M., and Buckleton, J.(2005) PENDULUM-a guideline-based approach to the interpretation of STRmixtures. Forensic Sci.Int. 148(2-3): 181-189USACIL program developed by Tom OversonFuture Plans Develop training information based on lessonslearned from the MIX05 study Create other useful software tools like mixSTRand Virtual MixtureMaker to increase mixtureinterpretation capabilities of the forensic DNAtyping community Conduct another interlab study in 2007 (MIX07)?– To try and capture improved knowledge regardingmixture interpretation and capabilities of expertsystemsSome Final Thoughts It is of the highest importance in the art of detection to beable to recognize out of a number of facts, which areincidental and which vital. Otherwise your energy andattention must be dissipated instead of beingconcentrated (Sherlock Holmes, The Reigate Puzzle). “Don’t do mixture interpretation unless you have to”(Peter Gill, Forensic Science Service, 1998). Mixture interpretation consumes a large part of DNAanalysts’ time – software tools that improve consistencyin analysis will speed casework reporting and hopefullycases solvedAcknowledgmentsFunding from interagency agreement 2003-IJ-R-029 between NIJ andthe NIST Office of Law Enforcement StandardsNIST Human Identity Project Team – Leading the Way in Forensic DNA Conclusion“Mixture interpretation theory is well established and used in forensiclaboratories. Most mixtures detected in casework are satisfactorily solved. Butfrom this revision we can conclude that the behaviour of each mixed sample can bedifferent and multifactorial and occasionally its interpretation turns out to becomplicated—sometimes paralleling the importance of the evidence in theresolution of the case. In some casework mixtures our experience has proved thattheoretical assumptions from studies with laboratory samples, albeit very useful,can turn out to be impracticable. We consider that more sharing of day to dayforensic laboratory problems is needed to refine our technical procedures inthe resolution of specially difficult nRedmanAmyDeckerBeckyHillDaveDuewerRole in MIX05 Margaret Kline (running study, sample prep, data review) John Butler (study design and data review)Mandy Sozer for early Becky Hill (GeneMapperID data review)discussions on study design Jan Redman (Access database entry, shipping) Dave Duewer (Virtual MixtureMaker to aid sample selection; mixSTR program) Chris Tomsey & Frank Krist (FMBIO Mac data) Kermit Channel & Mary Robnett (FMBIO NT data)The many forensic scientists and their supervisors who took timeout of their busy schedules to examine the MIX05 data providedas part of this interlaboratory study8
J.M. Butler – Mixture Interpretation: Lessons from Interlab Study MIX05(National CODIS Conference, Arlington, VA)October 23, 2006Thank you for your attention john.butler@nist.gov301-975-4049Our team publications and presentations are available pub.htm9
“Things we do not do: Calculate mixture ratios for casework – Calculation used for this study: Find loci with 4 alleles (2 sets of sister alleles). Make sure sister alleles fall within 70%, then take the ratio of one allele from one sister set to one allele of the second sister set, figure ratios for all combinations and average.
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Jan 15, 2012 · 4. Bryan A. Garner, Preface to the First Pocket Edition of BLACK‘S LAW DICTIONARY, reprinted in BLACK‘S LAW DICTIONARY vii (3d Pocket ed. 2006). Garner is the current editor-in-chief of Black‟s Law Dictionary and (even more surely than was Black in his own time) the most influential contemporary scho-lar of American legal language. 5.
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