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TRUEALLELE® CASEWORK 
  Continuous probabilistic modeling statistical analysis 

software for evidence and reference sample analysis 
  Uses Markov Chain Monte Carlo (MCMC) sampling 

of the data – searches for a best fit explanation of 
the data 

EACH TRUEALLELE ANALYSIS REVIEWED  

  MCMC chain was assessed – ideal or non-ideal (only 
ideal analyses were used for concordance) 

Other metrics:  Convergence (Gelman- 
Rubin statistic), Consistent mixture  
weights, Match statistic concordance 
(within 2 log units) 
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GENOTYPE CONCORDANCE ASSESSED 

VDFS VALIDATION STUDY 

 Used mock casework samples which 
included the following: 
 17 single source profiles (degraded and 

stochastic) 
 18 two person mixtures 
 14 three person mixtures 
 7 four person mixtures 

Tested using TrueAllele® Casework (TA): 

 Single source samples 
 With allelic and locus drop-out 

 Reproducibility of the process 
 Accuracy of the TA process  

 Exclusion of non-contributors 
  Inclusion of true contributors 
 Mixture weight assessment for two-person mixtures 

 Sensitivity of the TA process  
 Minor contributor contribution level below which results in negative 

log likelihood ratio {log(LR)}  

 Specificity of the TA process 
 Elimination of non-contributors 
 Elimination of relatives of the contributors 
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RESULTS 

SINGLE SOURCE COMPROMISED SAMPLES 
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2 PERSON MIXTURES 
Sample MC quality Convergence Mixture weights (%M:m) LogLR of major/minor Non-contributors excluded Genotype concordance

Mix1 3% S11:97% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 98.61: 1.39  17.9086; -5.7228 Yes Fair/Poor - minor

100K Used ≤1.2 94.54: 5.46  18.0175; -10.4849 Yes 

Mix2 10% S11:90% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 96.97: 3.03  18.0183; 2.4842 Yes Fair/Poor - minor

100K Used ≤1.2 94.4: 5.6 18.0183; 1.136 Yes

100K2nd Used ≤1.2 94.37: 5.63 18.0176; 1.3493 Yes 

Mix3 20% S11:80% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 93.99: 6.01 18.0167; 4.3602 Yes Fair/Poor - minor

100K Used ≤1.2 94.7: 5.3 18.0177; 1.4634 Yes

Mix4 50% S11:50% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 73.45: 26.55 15.8471; 12.7197 Yes Good - minor

100K Used ≤1.2 71.96: 28.04 16.9229; 13.3169 Yes

Mix5 80% S11:20% S9 S11; S9 9 tested no major/ minor

25K Used >1.2 52.69: 47.31 3.3644; 6.9128 Yes Good

100K Used ≤1.2 50.84: 49.16 3.8549; 7.2122 Yes

Mix6 90% S11:10% S9 S11; S9 9 tested Good/Fair - major

25K Used ≤1.2 73.9: 26.1 15.5145; 14.6486 Yes Good/Fair - minor

100K Used ≤1.2 73.46: 26.54 15.7898; 15.4063 Yes

Mix7 97% S11:3% S9 S11; S9 9 tested Good - major

25K Used ≤1.2 91.72: 8.28 16.9; 9.4558 Yes Fair - minor

100K Used ≤1.2 92.02: 7.98 16.899; 5.5022 Yes

Amp2 (S11, S9) S11; S9 9 tested Good - major

25K Used ≤1.2 81.54: 18.46: 19.3487; 15.1095 Yes Good/Fair - minor

50K Used ≤1.2 82.8: 17.2: 19.4906; 16.6058 Yes

100K Used ≤1.2 82.21: 17.79: 19.4859; 17.9779 Yes

Amp8 (S11, S1) S11; S1 9 tested Good - major

25K Used ≤1.2 81.42: 18.58 19.4815;13.5207 Yes Good - minor

50K Used ≤1.2 81.0: 19.0 19.4797; 12.8829 Yes

20% (S7: S5) S5; S7 9 tested Good- major

50K Used ≤1.2 71.40: 28.6 17.811; 12.6228 Yes Good - minor

100K Used ≤1.2 71.49: 28.51 17.6183; 12.4678 Yes

70% (S7: S5) S7; S5 9 tested Good- major

50K Used ≤1.2 74.13: 25.86 16.8143; 16.4081 Yes Good - minor

100K Used ≤1.2 74.04: 25.96 16.8061; 16.3415 Yes

80% (S1: S5) S1; S5 9 tested Good - major

50K Used ≤1.2 88.39: 11.61 16.3252; 9.6831 Yes Fair/Poor - minor

100K Used ≤1.2 87.21: 12.79 16.3241; 11.4298 Yes

60% (S7: S5) S7; S5 9 tested Good- major

50K Used ≤1.2 70.57: 29.43 16.7779; 18.3698 Yes Good - minor

100K Used ≤1.2 70.77: 29.23 16.7647; 18.3683 Yes

70% (S1: S5) S1; S5 9 tested Good- major

50K Used ≤1.2 71.85: 28.15 13.3640; 14.4515 Yes Good - minor

100K Used ≤1.2 71.66: 28.34 12.8970; 14.348 Yes

20% (S1: S5) S5; S1 9 tested Good- major

50K Used ≤1.2 77.87 : 22.13 18.5882; 11.2984 Yes Good - minor

100K Used ≤1.2 77.71 : 22.29 18.5884; 11.6366 Yes

80% (S7: S5) S7; S5 9 tested Good - major

50K Used ≤1.2 87.45: 12.55 16.8306; 14.9601 Yes Good/Fair - minor

100K Used ≤1.2 87.87: 12.13 16.8304; 13.446 Yes 

10% (S7: S5) S5; S7 9 tested Good- major

50K Used ≤1.2 83.96: 16.04 18.6005; 10.4048 Yes Good - minor

100K Used ≤1.2 84.36: 15.64 18.5988; 11.0502 Yes 

10% (S1: S5) S5; S1 9 tested Good - major

50K Not Used >1.2 96.43: 3.57 18.5811; 2.0993 Yes Good/Fair - minor

100K Used ≤1.2 88.78: 11.22 18.6021; 5.7328 Yes

50K 2X Used ≤1.2 91.05: 8.95 18.6005; 5.4943 Yes

Sample MC quality Convergence Mixture weights (%M:m) LogLR of major/minor Non-contributors excluded Genotype concordance

Mix1 3% S11:97% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 98.61: 1.39  17.9086; -5.7228 Yes Fair/Poor - minor

100K Used ≤1.2 94.54: 5.46  18.0175; -10.4849 Yes 

Mix2 10% S11:90% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 96.97: 3.03  18.0183; 2.4842 Yes Fair/Poor - minor

100K Used ≤1.2 94.4: 5.6 18.0183; 1.136 Yes

100K2nd Used ≤1.2 94.37: 5.63 18.0176; 1.3493 Yes 

Mix3 20% S11:80% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 93.99: 6.01 18.0167; 4.3602 Yes Fair/Poor - minor

100K Used ≤1.2 94.7: 5.3 18.0177; 1.4634 Yes

Mix4 50% S11:50% S9 S9; S11 9 tested Good - major

25K Used ≤1.2 73.45: 26.55 15.8471; 12.7197 Yes Good - minor

100K Used ≤1.2 71.96: 28.04 16.9229; 13.3169 Yes

Mix5 80% S11:20% S9 S11; S9 9 tested no major/ minor

25K Used >1.2 52.69: 47.31 3.3644; 6.9128 Yes Good

100K Used ≤1.2 50.84: 49.16 3.8549; 7.2122 Yes

Mix6 90% S11:10% S9 S11; S9 9 tested Good/Fair - major

25K Used ≤1.2 73.9: 26.1 15.5145; 14.6486 Yes Good/Fair - minor

100K Used ≤1.2 73.46: 26.54 15.7898; 15.4063 Yes

Mix7 97% S11:3% S9 S11; S9 9 tested Good - major

25K Used ≤1.2 91.72: 8.28 16.9; 9.4558 Yes Fair - minor

100K Used ≤1.2 92.02: 7.98 16.899; 5.5022 Yes

Amp2 (S11, S9) S11; S9 9 tested Good - major

25K Used ≤1.2 81.54: 18.46: 19.3487; 15.1095 Yes Good/Fair - minor

50K Used ≤1.2 82.8: 17.2: 19.4906; 16.6058 Yes

100K Used ≤1.2 82.21: 17.79: 19.4859; 17.9779 Yes

Amp8 (S11, S1) S11; S1 9 tested Good - major

25K Used ≤1.2 81.42: 18.58 19.4815;13.5207 Yes Good - minor

50K Used ≤1.2 81.0: 19.0 19.4797; 12.8829 Yes

20% (S7: S5) S5; S7 9 tested Good- major

50K Used ≤1.2 71.40: 28.6 17.811; 12.6228 Yes Good - minor

100K Used ≤1.2 71.49: 28.51 17.6183; 12.4678 Yes

70% (S7: S5) S7; S5 9 tested Good- major

50K Used ≤1.2 74.13: 25.86 16.8143; 16.4081 Yes Good - minor

100K Used ≤1.2 74.04: 25.96 16.8061; 16.3415 Yes

80% (S1: S5) S1; S5 9 tested Good - major

50K Used ≤1.2 88.39: 11.61 16.3252; 9.6831 Yes Fair/Poor - minor

100K Used ≤1.2 87.21: 12.79 16.3241; 11.4298 Yes

60% (S7: S5) S7; S5 9 tested Good- major

50K Used ≤1.2 70.57: 29.43 16.7779; 18.3698 Yes Good - minor

100K Used ≤1.2 70.77: 29.23 16.7647; 18.3683 Yes

70% (S1: S5) S1; S5 9 tested Good- major

50K Used ≤1.2 71.85: 28.15 13.3640; 14.4515 Yes Good - minor

100K Used ≤1.2 71.66: 28.34 12.8970; 14.348 Yes

20% (S1: S5) S5; S1 9 tested Good- major

50K Used ≤1.2 77.87 : 22.13 18.5882; 11.2984 Yes Good - minor

100K Used ≤1.2 77.71 : 22.29 18.5884; 11.6366 Yes

80% (S7: S5) S7; S5 9 tested Good - major

50K Used ≤1.2 87.45: 12.55 16.8306; 14.9601 Yes Good/Fair - minor

100K Used ≤1.2 87.87: 12.13 16.8304; 13.446 Yes 

10% (S7: S5) S5; S7 9 tested Good- major

50K Used ≤1.2 83.96: 16.04 18.6005; 10.4048 Yes Good - minor

100K Used ≤1.2 84.36: 15.64 18.5988; 11.0502 Yes 

10% (S1: S5) S5; S1 9 tested Good - major

50K Not Used >1.2 96.43: 3.57 18.5811; 2.0993 Yes Good/Fair - minor

100K Used ≤1.2 88.78: 11.22 18.6021; 5.7328 Yes

50K 2X Used ≤1.2 91.05: 8.95 18.6005; 5.4943 Yes

Panel of 11  
references used  
for testing 
2, 3 and 4  
person mixtures 
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MIXTURE 1 

MIXTURE WEIGHT ASSESSMENT 
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3 PERSON MIXTURES 
 3 Person Mixtures Histogram Mixture weights Log LR Non-contributors Genotype

MC quality Convergence  (% M:m) Major/minor/minor  excluded  concordance

Amp1 (S11, S1, S9) 8 tested Good 

50K Used ≤1.2 71.5: 15.04: 13.46 19.4858; 7.5949; 10.5023 Yes

100K Not Used >1.2 (2 contrib.) 74.66: 20.54: 4.81 19.4195; 8.3788; 7.7774 Yes

100K 2X Used ≤1.2 70.35: 15.05: 14.6 19.4598; 8.0861; 10.4196 Yes

Amp3(S11, S9, S1) 8 tested Good/Fair

50K Used ≤1.2  39.76: 36.13: 24.11 11.8087; 9.6704; -0.2907 Yes 

100K Not Used ≤1.2 43.76: 38.51: 17.73   12.1375; 11.013; -0.7579 Yes

100K2X Used >1.2 (2 contrib.) 35.00: 32.95: 32.05 10.5218; 11.2439; -0.0842 Yes

Amp4(S11, S1, S9) 8 tested Good/Fair 

50K Used* >1.2 (1 contrib.) 50.29: 30.91: 18.8 14.6339; 5.4356; 10.7382 Yes 

100K Not Used ≤1.2 40.56: 30.22: 29.22 10.004; 4.531; 5.704 Yes 

200K Used ≤1.2 39.08: 35.26: 25.66 11.0601; 4.4955; 6.9704 Yes 

200K2X Used >1.2 (1 contrib.) 37.43: 34: 28.56 10.5579; 2.6177; 9.02 Yes

200K3X Not Used >1.2 ( 2  contrib.) 44.46: 44.12: 11.41 10.9705; 5.6429; 5.4197 Yes

Amp5 (S11, S1, S9) 8 tested Good

50K Used ≤1.2 82.04: 10.29: 7.67 19.4914; 6.3010 ; 5.0196 Yes 

100K Used ≤1.2 81.52: 9.73: 8.76 19.4923; 6.4262; 5.5026 Yes

100K2X Used ≤1.2 80.93: 9.55: 9.52 19.4908; 5.5591; 5.2295 Yes

Amp6 (S11, S1, S9) 8 tested Good/Fair

50K Not Used >1.2 (2 contrib.)# 50.33: 26.32: 23.35 12.4306; 2.1703; 7.0404 Yes 

100K Not Used >1.2 (2 contrib.)# 42.39: 33.0: 24.61 11.8429; 3.447; 8.1637 Yes 

100K2X Not Used >1.2 (2 contrib.)# 40.71: 30.50: 28.79 10.7244; 2.8347; 7.1053 Yes 

200K Used >1.2 (1 contrib.) 37.61: 32.12: 30.27 10.2079; 2.9799; 7.2994 Yes

200K2X Used ≤1.2 38.81: 36.53: 24.66 10.7062; 3.0779; 7.8335 Yes

Amp7 (S11, S9, S1) 8 tested Good

50K Not Used >1.2 (2 contrib.) 78.09: 12.24: 9.67 19.4565; 11.0663; 1.7216; 0.4854 (S6) No (1 included)

100K Used ≤1.2 77.1: 12.4:; 10.46 19.4701; 11.8571; 2.9363 Yes

100K2X Not Used ≤1.2 83.85: 14.99: 1.15 19.4052; 14.5181; -2.8245 Yes 

100K3X Used ≤1.2 77.1: 11.79: 11.11 19.4712; 11.3637; 2.5443 Yes 

100K4X Not Used >1.2 (2 contrib.) 78.83: 16.96: 4.21 19.4727; 16.3845; -0.0679 Yes 

mixture_1 (S5,S8,S1) 8 tested Good

mixture_1_100K Not Used ≤1.2 90.16: 7.26: 2.57 18.5871; 3.9715; -2.3816 Yes 

mixture_1_100K2X Used ≤1.2 85.4: 7.55: 7.05 18.597; 3.6474; 0.6688 Yes

mixture_1_100K3X Not Used ≤1.2 90.34: 8.18: 1.49 18.5931; 2.0011; -2.8793 Yes

mixture_1_100K4X Not Used ≤1.2 88.92: 10.07: 1.01 18.5901; 3.3948; -3.1064 Yes

mixture_1_200K Used ≤1.2 85.2: 7.49: 7.3 18.588; 3.6728; 1.4041 Yes

mixture_2 (S5,S8,S1) 8 tested Good

mixture_2_100K Not Used >1.2 (1 contrib.) 54.26: 34.45: 11.29 14.6411; 5.5346; 2.7878 Yes

mixture_2_100K2X Used ≤1.2 77.97: 12.21: 9.82 17.5749; 6.126; 4.1297 Yes

mixture_2_100K3X Used ≤1.2 73.9: 14.18: 11.91 17.3464; 6.3997; 3.8647 Yes

mixture_2_100K4X Not Used >1.2 (2 contrib.) 55.68: 31.95: 12.38 14.1952; 5.5071; 3.1196 Yes

mixture_4 (S8,S5,S1) 8 tested Good/Fair

mixture_4_100K Not Used >1.2 (1 contrib.) 53.02: 37.94: 9.03 10.8448; 6.0373; 1.3128 Yes

mixture_4_100K2X Not Used >1.2 (all three)# 36.5: 34.29: 29.18 8.9791; 6.4664; 1.2359 Yes

3-person_4-100K3X Used* >1.2 (1 contrib.) 44.25: 30.65: 25.1 7.1067; 3.1593; -0.1638 Yes

3-person_4-100K4X Not Used >1.2 (2 contrib.)# 45.98: 37.67: 16.35 8.0324; 6.0184; -2.3732 Yes

3-person_4-100K5X Not Used >1.2 (2 contrib.)# 54.94: 33.17: 11.9 9.2574; 4.4002; 0.6546 Yes

mixture_4_200K Not Used ≤1.2 44.55: 28.59: 26.86 10.1133; 3.7798; -0.3598 Yes

mixture_4_200K2X Not Used ≤1.2 42.05: 29.8: 28.15 9.0003; 4.0858; -2.1654 Yes

mixture_4edited_100K Used >1.2 (2 contrib.) 41.93: 35.37: 22.7 10.5527; 6.6363; 5.904 Yes

mixture_4edited_100K2X Not Used >1.2 (1 contrib.) 48.17: 44.86: 6.97 10.8546; 6.3701; 1.0306 Yes

mixture_4edited_200K Used ≤1.2 43.57: 43.51: 12.92 10.7158; 4.4894; 4.8729 Yes

mixture_5 (S8,S5,S1) 8 tested Good/Fair

mixture_5_100K Used >1.2 (2 contrib.) 36.39: 35.28: 28.33 9.5911; 9.2372; 3.0459 Yes

mixture_5_100K2X Used ≤1.2 43.52: 32.3: 24.18 9.8771; 10.0243; 1.8957 Yes

mixture_5_100K3X Not Used >1.2 (1 contrib.) 35.44: 34.75: 29.82 9.1154; 8.6099; 1.4055 Yes

!  3 Person Mixtures Histogram Mixture weights Log LR Non-contributors Genotype

MC quality Convergence  (% M:m) Major/minor/minor  excluded  concordance

Amp1 (S11, S1, S9) 8 tested Good 

50K Used ≤1.2 71.5: 15.04: 13.46 19.4858; 7.5949; 10.5023 Yes

100K Not Used >1.2 (2 contrib.) 74.66: 20.54: 4.81 19.4195; 8.3788; 7.7774 Yes

100K 2X Used ≤1.2 70.35: 15.05: 14.6 19.4598; 8.0861; 10.4196 Yes

Amp3(S11, S9, S1) 8 tested Good/Fair

50K Used ≤1.2  39.76: 36.13: 24.11 11.8087; 9.6704; -0.2907 Yes 

100K Not Used ≤1.2 43.76: 38.51: 17.73   12.1375; 11.013; -0.7579 Yes

100K2X Used >1.2 (2 contrib.) 35.00: 32.95: 32.05 10.5218; 11.2439; -0.0842 Yes

Amp4(S11, S1, S9) 8 tested Good/Fair 

50K Used* >1.2 (1 contrib.) 50.29: 30.91: 18.8 14.6339; 5.4356; 10.7382 Yes 

100K Not Used ≤1.2 40.56: 30.22: 29.22 10.004; 4.531; 5.704 Yes 

200K Used ≤1.2 39.08: 35.26: 25.66 11.0601; 4.4955; 6.9704 Yes 

200K2X Used >1.2 (1 contrib.) 37.43: 34: 28.56 10.5579; 2.6177; 9.02 Yes

200K3X Not Used >1.2 ( 2  contrib.) 44.46: 44.12: 11.41 10.9705; 5.6429; 5.4197 Yes

Amp5 (S11, S1, S9) 8 tested Good

50K Used ≤1.2 82.04: 10.29: 7.67 19.4914; 6.3010 ; 5.0196 Yes 

100K Used ≤1.2 81.52: 9.73: 8.76 19.4923; 6.4262; 5.5026 Yes

100K2X Used ≤1.2 80.93: 9.55: 9.52 19.4908; 5.5591; 5.2295 Yes

Amp6 (S11, S1, S9) 8 tested Good/Fair

50K Not Used >1.2 (2 contrib.)# 50.33: 26.32: 23.35 12.4306; 2.1703; 7.0404 Yes 

100K Not Used >1.2 (2 contrib.)# 42.39: 33.0: 24.61 11.8429; 3.447; 8.1637 Yes 

100K2X Not Used >1.2 (2 contrib.)# 40.71: 30.50: 28.79 10.7244; 2.8347; 7.1053 Yes 

200K Used >1.2 (1 contrib.) 37.61: 32.12: 30.27 10.2079; 2.9799; 7.2994 Yes

200K2X Used ≤1.2 38.81: 36.53: 24.66 10.7062; 3.0779; 7.8335 Yes

Amp7 (S11, S9, S1) 8 tested Good

50K Not Used >1.2 (2 contrib.) 78.09: 12.24: 9.67 19.4565; 11.0663; 1.7216; 0.4854 (S6) No (1 included)

100K Used ≤1.2 77.1: 12.4:; 10.46 19.4701; 11.8571; 2.9363 Yes

100K2X Not Used ≤1.2 83.85: 14.99: 1.15 19.4052; 14.5181; -2.8245 Yes 

100K3X Used ≤1.2 77.1: 11.79: 11.11 19.4712; 11.3637; 2.5443 Yes 

100K4X Not Used >1.2 (2 contrib.) 78.83: 16.96: 4.21 19.4727; 16.3845; -0.0679 Yes 

mixture_1 (S5,S8,S1) 8 tested Good

mixture_1_100K Not Used ≤1.2 90.16: 7.26: 2.57 18.5871; 3.9715; -2.3816 Yes 

mixture_1_100K2X Used ≤1.2 85.4: 7.55: 7.05 18.597; 3.6474; 0.6688 Yes

mixture_1_100K3X Not Used ≤1.2 90.34: 8.18: 1.49 18.5931; 2.0011; -2.8793 Yes

mixture_1_100K4X Not Used ≤1.2 88.92: 10.07: 1.01 18.5901; 3.3948; -3.1064 Yes

mixture_1_200K Used ≤1.2 85.2: 7.49: 7.3 18.588; 3.6728; 1.4041 Yes

mixture_2 (S5,S8,S1) 8 tested Good

mixture_2_100K Not Used >1.2 (1 contrib.) 54.26: 34.45: 11.29 14.6411; 5.5346; 2.7878 Yes

mixture_2_100K2X Used ≤1.2 77.97: 12.21: 9.82 17.5749; 6.126; 4.1297 Yes

mixture_2_100K3X Used ≤1.2 73.9: 14.18: 11.91 17.3464; 6.3997; 3.8647 Yes

mixture_2_100K4X Not Used >1.2 (2 contrib.) 55.68: 31.95: 12.38 14.1952; 5.5071; 3.1196 Yes

mixture_4 (S8,S5,S1) 8 tested Good/Fair

mixture_4_100K Not Used >1.2 (1 contrib.) 53.02: 37.94: 9.03 10.8448; 6.0373; 1.3128 Yes

mixture_4_100K2X Not Used >1.2 (all three)# 36.5: 34.29: 29.18 8.9791; 6.4664; 1.2359 Yes

3-person_4-100K3X Used* >1.2 (1 contrib.) 44.25: 30.65: 25.1 7.1067; 3.1593; -0.1638 Yes

3-person_4-100K4X Not Used >1.2 (2 contrib.)# 45.98: 37.67: 16.35 8.0324; 6.0184; -2.3732 Yes

3-person_4-100K5X Not Used >1.2 (2 contrib.)# 54.94: 33.17: 11.9 9.2574; 4.4002; 0.6546 Yes

mixture_4_200K Not Used ≤1.2 44.55: 28.59: 26.86 10.1133; 3.7798; -0.3598 Yes

mixture_4_200K2X Not Used ≤1.2 42.05: 29.8: 28.15 9.0003; 4.0858; -2.1654 Yes

mixture_4edited_100K Used >1.2 (2 contrib.) 41.93: 35.37: 22.7 10.5527; 6.6363; 5.904 Yes

mixture_4edited_100K2X Not Used >1.2 (1 contrib.) 48.17: 44.86: 6.97 10.8546; 6.3701; 1.0306 Yes

mixture_4edited_200K Used ≤1.2 43.57: 43.51: 12.92 10.7158; 4.4894; 4.8729 Yes

mixture_5 (S8,S5,S1) 8 tested Good/Fair

mixture_5_100K Used >1.2 (2 contrib.) 36.39: 35.28: 28.33 9.5911; 9.2372; 3.0459 Yes

mixture_5_100K2X Used ≤1.2 43.52: 32.3: 24.18 9.8771; 10.0243; 1.8957 Yes

mixture_5_100K3X Not Used >1.2 (1 contrib.) 35.44: 34.75: 29.82 9.1154; 8.6099; 1.4055 Yes

MIXTURE_4 

3 PERSON MIXTURES 
 3 Person Mixtures Histogram Mixture weights Log LR Non-contributors Genotype

MC quality Convergence  (% M:m) Major/minor/minor  excluded  concordance

Amp1 (S11, S1, S9) 8 tested Good 

50K Used ≤1.2 71.5: 15.04: 13.46 19.4858; 7.5949; 10.5023 Yes

100K Not Used >1.2 (2 contrib.) 74.66: 20.54: 4.81 19.4195; 8.3788; 7.7774 Yes

100K 2X Used ≤1.2 70.35: 15.05: 14.6 19.4598; 8.0861; 10.4196 Yes

Amp3(S11, S9, S1) 8 tested Good/Fair

50K Used ≤1.2  39.76: 36.13: 24.11 11.8087; 9.6704; -0.2907 Yes 

100K Not Used ≤1.2 43.76: 38.51: 17.73   12.1375; 11.013; -0.7579 Yes

100K2X Used >1.2 (2 contrib.) 35.00: 32.95: 32.05 10.5218; 11.2439; -0.0842 Yes

Amp4(S11, S1, S9) 8 tested Good/Fair 

50K Used* >1.2 (1 contrib.) 50.29: 30.91: 18.8 14.6339; 5.4356; 10.7382 Yes 

100K Not Used ≤1.2 40.56: 30.22: 29.22 10.004; 4.531; 5.704 Yes 

200K Used ≤1.2 39.08: 35.26: 25.66 11.0601; 4.4955; 6.9704 Yes 

200K2X Used >1.2 (1 contrib.) 37.43: 34: 28.56 10.5579; 2.6177; 9.02 Yes

200K3X Not Used >1.2 ( 2  contrib.) 44.46: 44.12: 11.41 10.9705; 5.6429; 5.4197 Yes

Amp5 (S11, S1, S9) 8 tested Good

50K Used ≤1.2 82.04: 10.29: 7.67 19.4914; 6.3010 ; 5.0196 Yes 

100K Used ≤1.2 81.52: 9.73: 8.76 19.4923; 6.4262; 5.5026 Yes

100K2X Used ≤1.2 80.93: 9.55: 9.52 19.4908; 5.5591; 5.2295 Yes

Amp6 (S11, S1, S9) 8 tested Good/Fair

50K Not Used >1.2 (2 contrib.)# 50.33: 26.32: 23.35 12.4306; 2.1703; 7.0404 Yes 

100K Not Used >1.2 (2 contrib.)# 42.39: 33.0: 24.61 11.8429; 3.447; 8.1637 Yes 

100K2X Not Used >1.2 (2 contrib.)# 40.71: 30.50: 28.79 10.7244; 2.8347; 7.1053 Yes 

200K Used >1.2 (1 contrib.) 37.61: 32.12: 30.27 10.2079; 2.9799; 7.2994 Yes

200K2X Used ≤1.2 38.81: 36.53: 24.66 10.7062; 3.0779; 7.8335 Yes

Amp7 (S11, S9, S1) 8 tested Good

50K Not Used >1.2 (2 contrib.) 78.09: 12.24: 9.67 19.4565; 11.0663; 1.7216; 0.4854 (S6) No (1 included)

100K Used ≤1.2 77.1: 12.4:; 10.46 19.4701; 11.8571; 2.9363 Yes

100K2X Not Used ≤1.2 83.85: 14.99: 1.15 19.4052; 14.5181; -2.8245 Yes 

100K3X Used ≤1.2 77.1: 11.79: 11.11 19.4712; 11.3637; 2.5443 Yes 

100K4X Not Used >1.2 (2 contrib.) 78.83: 16.96: 4.21 19.4727; 16.3845; -0.0679 Yes 

mixture_1 (S5,S8,S1) 8 tested Good

mixture_1_100K Not Used ≤1.2 90.16: 7.26: 2.57 18.5871; 3.9715; -2.3816 Yes 

mixture_1_100K2X Used ≤1.2 85.4: 7.55: 7.05 18.597; 3.6474; 0.6688 Yes

mixture_1_100K3X Not Used ≤1.2 90.34: 8.18: 1.49 18.5931; 2.0011; -2.8793 Yes

mixture_1_100K4X Not Used ≤1.2 88.92: 10.07: 1.01 18.5901; 3.3948; -3.1064 Yes

mixture_1_200K Used ≤1.2 85.2: 7.49: 7.3 18.588; 3.6728; 1.4041 Yes

mixture_2 (S5,S8,S1) 8 tested Good

mixture_2_100K Not Used >1.2 (1 contrib.) 54.26: 34.45: 11.29 14.6411; 5.5346; 2.7878 Yes

mixture_2_100K2X Used ≤1.2 77.97: 12.21: 9.82 17.5749; 6.126; 4.1297 Yes

mixture_2_100K3X Used ≤1.2 73.9: 14.18: 11.91 17.3464; 6.3997; 3.8647 Yes

mixture_2_100K4X Not Used >1.2 (2 contrib.) 55.68: 31.95: 12.38 14.1952; 5.5071; 3.1196 Yes

mixture_4 (S8,S5,S1) 8 tested Good/Fair

mixture_4_100K Not Used >1.2 (1 contrib.) 53.02: 37.94: 9.03 10.8448; 6.0373; 1.3128 Yes

mixture_4_100K2X Not Used >1.2 (all three)# 36.5: 34.29: 29.18 8.9791; 6.4664; 1.2359 Yes

3-person_4-100K3X Used* >1.2 (1 contrib.) 44.25: 30.65: 25.1 7.1067; 3.1593; -0.1638 Yes

3-person_4-100K4X Not Used >1.2 (2 contrib.)# 45.98: 37.67: 16.35 8.0324; 6.0184; -2.3732 Yes

3-person_4-100K5X Not Used >1.2 (2 contrib.)# 54.94: 33.17: 11.9 9.2574; 4.4002; 0.6546 Yes

mixture_4_200K Not Used ≤1.2 44.55: 28.59: 26.86 10.1133; 3.7798; -0.3598 Yes

mixture_4_200K2X Not Used ≤1.2 42.05: 29.8: 28.15 9.0003; 4.0858; -2.1654 Yes

mixture_4edited_100K Used >1.2 (2 contrib.) 41.93: 35.37: 22.7 10.5527; 6.6363; 5.904 Yes

mixture_4edited_100K2X Not Used >1.2 (1 contrib.) 48.17: 44.86: 6.97 10.8546; 6.3701; 1.0306 Yes

mixture_4edited_200K Used ≤1.2 43.57: 43.51: 12.92 10.7158; 4.4894; 4.8729 Yes

mixture_5 (S8,S5,S1) 8 tested Good/Fair

mixture_5_100K Used >1.2 (2 contrib.) 36.39: 35.28: 28.33 9.5911; 9.2372; 3.0459 Yes

mixture_5_100K2X Used ≤1.2 43.52: 32.3: 24.18 9.8771; 10.0243; 1.8957 Yes

mixture_5_100K3X Not Used >1.2 (1 contrib.) 35.44: 34.75: 29.82 9.1154; 8.6099; 1.4055 Yes
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4 PERSON MIXTURES 
4"Person"Mixtures Histogram Mixture"weights" Non5contributors Genotype"

MC"quality Convergence (%"M:m) LogLR"(M/m/m/m) "excluded concordance

#15(S1,S2,S7,S5) 7"tested NA

100K Not"Used >1.2"(4"contributors)# 39.83:"29.48:"17.9:"12.79 11.0642;"7.0558;"0.2747;"1.8942 Yes"

100K2X Not"Used ≤1.2 47.94:"34.13:"17.09:"0.85 13.6305;"1.8013;"E5.1003;"E5.0740 Yes

100K3X Not"Used >1.2"(3"contributors)# 33.72:"32.28:"22.67:"11.33 9.5741;"7.8748;"0.4815;"2.4686 Yes"

100K4X Not"Used >1.2"(3"contributors)# 59.74:"16.15:"12.89:"11.23 12.9852;"8.752;"0.2021;"1.9593 Yes

100K5X Not"Used ≤1.2 63.48:"28.28:"7.26:"0.97 11.2259;"7.7104;"E5.01;"2.3261 Yes

200K Not"Used >1.2(2"contributors) 59.79:"25.85:"10.73:"3.63 12.2726;"8.6265;"E2.42643.2831 Yes

200K2X Used >1.2(2"contributors) 28.91:"16.61:"22.75:"21.73 8.7978;"6.9338;"0.1111;"1.8622 Yes

#16(S1,S2,S5,S7) 7"tested Good

100K Not"Used >1.2"(4"contributors) 32.45:"28.83:"22.98:"15.74 4.4699;"6.4814;"4.1749;"1.4736 Yes"

100K2X Not"Used >1.2(2"contributors) 38.33:"21.52:"20.92:"19.23 5.2684;"5.2009;"2.1540;";"1.2536 Yes"

100K3X Used >1.2(2"contributors) 32.89:"32.89:"17.42:"16.81 4.6572;"6.3914;"3.0125;"1.5045 Yes"

100K4X Not"Used ≤1.2 56.7:"22.23:"20.07:"1.0 1.3010;"2.3615;"E2.6735;"E3.2363 Yes""

200K Used >1.2(1"contributors) 29.5:"24.96:"24.87:"20.67 4.4445;"5.6519;"2.6042;"1.8781 Yes"

200K2X No"Used ≤1.2 59.4:"27.8:"11.66:"1.14 E1.4378;"2.3686;"EE2.1911;"3.2364 Yes

#17(S1,S2,S5,S7) 7"tested Good

100K Not"Used ≤1.2 42.21:"41.05:"15.6:"1.15 8.2465;"E5.5494,"E5.3918;"1.436 Yes"

100K2X Used ≤1.2 33.08:"31.2:"21.02:"14.69 6.6409;"5.044;"3.6948,"2.0402 No"(1"included)"0.6864"S4

100K3X Not"Used ≤1.2 "48.71:"34.13:"15.63:"1.53 5.2093;"3.5689;"E0.9225,"E1.8388" Yes

100K4X Not"Used ≤1.2 45.74:"38.81:"14.4:"1.04 7.0582;"1.9434;"E6.2867;"E6.1431 Yes"

200K Used >1.2"(1"contributor) 32.47:"31.14:"18.21:"18.18 6.4655;"4.5533;"3.2232,"1.9757 Yes

200K2X Not"Used >1.2"(2"contributors) 46.84:"30.2:"14.03:"8.93 5.9351;"3.2926;"2.3769,"E1.3398 Yes

200K3X Used >1.2"(1"contributor) 28.64:"27.94:"24.9:"18.53 5.8524;"4.6947;"3.1977;"1.8438 No"(1"included)"0.0869"S4

200K4X Used ≤1.2 30.27:"28.41:"22.86:"18.46 6.2447;"5.3922;"3.2409;"1.9855 Yes

#19(S10,S6,S4,S8) 7"tested Good

100K Not"Used ≤1.2 89.63:"6.52:"2.72:"1.13 17.2624;"2.2841;"0.0649;"E4.445 Yes"

100K2X Used ≤1.2 86.03:"4.77:"4.73:"4.47 17.1598;"3.0996;"1.7053;"E1.7359 Yes

100K3X Not"Used >1.2"(1"contributor) 87.99;"4.57;"4.5;"2.94 17.2178;"2.8448;"1.3152;"E1.7351 Yes

100K4X Used ≤1.2 86.82:"4.8:"4.27:"4.1 17.2625;"3.1701;"1.4468;"E1.681 Yes

#21(S10,S6,S4,S8) 7"tested Good

100K Used ≤1.2 69.73:"11.36:"9.49:"9.42 "16.9767;"4.3019;"4.2304;"E0.5148" Yes"

100K2X Not"Used ≤1.2 65.48:"18.33:"15.19:"1.0 17.1524;"6.9102;"3.3902;"E4.2127 Yes

100K3X Not"Used ≤1.2 78.45:"17.2:"3.38:"0.97 16.9334;"E2.3718;"1.5206;"E2.7598 Yes

100K4X Not"Used >1.2"(1"contributor) 72.26:"21.36:"3.21:"3.17 17.1657;"4.0806;"3.8556;"E1.269 Yes"

200K Not"Used ≤1.2 45.19:"27.67:"20.75:"6.38 10.9927;"4.9956;"E3.276;"E3.0824" Yes"

200K2X Used ≤1.2 65.93:"13.12:"10.63:"10.32 16.6432;"4.0555;"4.1886;"E0.296 Yes

#23(S10,S4,S8,S6) 7"tested Good

100K Not"Used >1.2"("2"contributor) 29.85:"28.03:"22.09:"20.03 8.0989;"2.0366;"2.4287;"4.2992 Yes"

100K2X Not"Used ≤1.2 51.22:"30.9:"16.9:"0.98 12.6798;"3.0488;"0.8294;"E1.4556 Yes

100K3X Used >1.2"(1"contributor) 28.14:"27.72:"22.31:"21.83 8.4329;"2.8649;"3.2683;"4.2126 Yes

100K4X Used >1.2"(1"contributor) 39.34:"24.87:"18.37:"17.41 10.6797;"3.1884;"3.4569;"4.028 Yes

200K Not"Used ≤1.2 54.73:"28.54:"12.81:"3.92 12.8682;"3.9864;"2.5307;"1.7827 Yes"

200K2X Not"Used >1.2"(1"contributor) 32.57:"29.65:"19.72:"18.06 7.4389;"2.475;"2.9778;"4.4541 Yes

#24(S10,S4,S6,S8) 7"tested Good

100K Not"Used >1.2"(2"contributors) 29.38:"28.5:"28.43:"13.68 "7.8843;"2.6161;"4.7955;"1.5251 Yes

200K Not"Used >1.2"(2"contributors) 40.06:"28.24:"16.97:"14.73 "10.4934;"6.0282;"4.351;"2.9393 Yes

200K2X Used ≤1.2 30.48:"26.92:"24.36:"18.24 7.898;"4.455;"4.2075;"3.5857;" Yes

200K3X Used >1.2"(1"contributor) 29.60:"28.88:"25.98:"15.53 8.2973;"4.6983;"4.5499;"4.1398 Yes

200K4X Not"Used >1.2"(1"contributor) 61.62:"29.20:"8.22:"0.97 9.751;"4.2672;"E5.1671;"6.4382 Yes

! 4"Person"Mixtures Histogram Mixture"weights" Non5contributors Genotype"

MC"quality Convergence (%"M:m) LogLR"(M/m/m/m) "excluded concordance

#15(S1,S2,S7,S5) 7!tested NA

100K Not!Used >1.2!(4!contributors)# 39.83:!29.48:!17.9:!12.79 11.0642;!7.0558;!0.2747;!1.8942 Yes!

100K2X Not!Used ≤1.2 47.94:!34.13:!17.09:!0.85 13.6305;!1.8013;!E5.1003;!E5.0740 Yes

100K3X Not!Used >1.2!(3!contributors)# 33.72:!32.28:!22.67:!11.33 9.5741;!7.8748;!0.4815;!2.4686 Yes!

100K4X Not!Used >1.2!(3!contributors)# 59.74:!16.15:!12.89:!11.23 12.9852;!8.752;!0.2021;!1.9593 Yes

100K5X Not!Used ≤1.2 63.48:!28.28:!7.26:!0.97 11.2259;!7.7104;!E5.01;!2.3261 Yes

200K Not!Used >1.2(2!contributors) 59.79:!25.85:!10.73:!3.63 12.2726;!8.6265;!E2.42643.2831 Yes

200K2X Used >1.2(2!contributors) 28.91:!16.61:!22.75:!21.73 8.7978;!6.9338;!0.1111;!1.8622 Yes

#16(S1,S2,S5,S7) 7!tested Good

100K Not!Used >1.2!(4!contributors) 32.45:!28.83:!22.98:!15.74 4.4699;!6.4814;!4.1749;!1.4736 Yes!

100K2X Not!Used >1.2(2!contributors) 38.33:!21.52:!20.92:!19.23 5.2684;!5.2009;!2.1540;!;!1.2536 Yes!

100K3X Used >1.2(2!contributors) 32.89:!32.89:!17.42:!16.81 4.6572;!6.3914;!3.0125;!1.5045 Yes!

100K4X Not!Used ≤1.2 56.7:!22.23:!20.07:!1.0 1.3010;!2.3615;!E2.6735;!E3.2363 Yes!!

200K Used >1.2(1!contributors) 29.5:!24.96:!24.87:!20.67 4.4445;!5.6519;!2.6042;!1.8781 Yes!

200K2X No!Used ≤1.2 59.4:!27.8:!11.66:!1.14 E1.4378;!2.3686;!EE2.1911;!3.2364 Yes

#17(S1,S2,S5,S7) 7!tested Good

100K Not!Used ≤1.2 42.21:!41.05:!15.6:!1.15 8.2465;!E5.5494,!E5.3918;!1.436 Yes!

100K2X Used ≤1.2 33.08:!31.2:!21.02:!14.69 6.6409;!5.044;!3.6948,!2.0402 No!(1!included)!0.6864!S4

100K3X Not!Used ≤1.2 !48.71:!34.13:!15.63:!1.53 5.2093;!3.5689;!E0.9225,!E1.8388! Yes

100K4X Not!Used ≤1.2 45.74:!38.81:!14.4:!1.04 7.0582;!1.9434;!E6.2867;!E6.1431 Yes!

200K Used >1.2!(1!contributor) 32.47:!31.14:!18.21:!18.18 6.4655;!4.5533;!3.2232,!1.9757 Yes

200K2X Not!Used >1.2!(2!contributors) 46.84:!30.2:!14.03:!8.93 5.9351;!3.2926;!2.3769,!E1.3398 Yes

200K3X Used >1.2!(1!contributor) 28.64:!27.94:!24.9:!18.53 5.8524;!4.6947;!3.1977;!1.8438 No!(1!included)!0.0869!S4

200K4X Used ≤1.2 30.27:!28.41:!22.86:!18.46 6.2447;!5.3922;!3.2409;!1.9855 Yes

#19(S10,S6,S4,S8) 7!tested Good

100K Not!Used ≤1.2 89.63:!6.52:!2.72:!1.13 17.2624;!2.2841;!0.0649;!E4.445 Yes!

100K2X Used ≤1.2 86.03:!4.77:!4.73:!4.47 17.1598;!3.0996;!1.7053;!E1.7359 Yes

100K3X Not!Used >1.2!(1!contributor) 87.99;!4.57;!4.5;!2.94 17.2178;!2.8448;!1.3152;!E1.7351 Yes

100K4X Used ≤1.2 86.82:!4.8:!4.27:!4.1 17.2625;!3.1701;!1.4468;!E1.681 Yes

#21(S10,S6,S4,S8) 7!tested Good

100K Used ≤1.2 69.73:!11.36:!9.49:!9.42 !16.9767;!4.3019;!4.2304;!E0.5148! Yes!

100K2X Not!Used ≤1.2 65.48:!18.33:!15.19:!1.0 17.1524;!6.9102;!3.3902;!E4.2127 Yes

100K3X Not!Used ≤1.2 78.45:!17.2:!3.38:!0.97 16.9334;!E2.3718;!1.5206;!E2.7598 Yes

100K4X Not!Used >1.2!(1!contributor) 72.26:!21.36:!3.21:!3.17 17.1657;!4.0806;!3.8556;!E1.269 Yes!

200K Not!Used ≤1.2 45.19:!27.67:!20.75:!6.38 10.9927;!4.9956;!E3.276;!E3.0824! Yes!

200K2X Used ≤1.2 65.93:!13.12:!10.63:!10.32 16.6432;!4.0555;!4.1886;!E0.296 Yes

#23(S10,S4,S8,S6) 7!tested Good

100K Not!Used >1.2!(!2!contributor) 29.85:!28.03:!22.09:!20.03 8.0989;!2.0366;!2.4287;!4.2992 Yes!

100K2X Not!Used ≤1.2 51.22:!30.9:!16.9:!0.98 12.6798;!3.0488;!0.8294;!E1.4556 Yes

100K3X Used >1.2!(1!contributor) 28.14:!27.72:!22.31:!21.83 8.4329;!2.8649;!3.2683;!4.2126 Yes

100K4X Used >1.2!(1!contributor) 39.34:!24.87:!18.37:!17.41 10.6797;!3.1884;!3.4569;!4.028 Yes

200K Not!Used ≤1.2 54.73:!28.54:!12.81:!3.92 12.8682;!3.9864;!2.5307;!1.7827 Yes!

200K2X Not!Used >1.2!(1!contributor) 32.57:!29.65:!19.72:!18.06 7.4389;!2.475;!2.9778;!4.4541 Yes

#24(S10,S4,S6,S8) 7!tested Good

100K Not!Used >1.2!(2!contributors) 29.38:!28.5:!28.43:!13.68 !7.8843;!2.6161;!4.7955;!1.5251 Yes

200K Not!Used >1.2!(2!contributors) 40.06:!28.24:!16.97:!14.73 !10.4934;!6.0282;!4.351;!2.9393 Yes

200K2X Used ≤1.2 30.48:!26.92:!24.36:!18.24 7.898;!4.455;!4.2075;!3.5857;! Yes

200K3X Used >1.2!(1!contributor) 29.60:!28.88:!25.98:!15.53 8.2973;!4.6983;!4.5499;!4.1398 Yes

200K4X Not!Used >1.2!(1!contributor) 61.62:!29.20:!8.22:!0.97 9.751;!4.2672;!E5.1671;!6.4382 Yes
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MIXTURE 17 

Specificity - Largest log (LR) values obtained 

-25 -20 -15 -10 -5 0 
10%BC:KMH100K 
10%BC_KMH_50K 
10%MR:KMH100K 

20%BC:KMH 
20%MR:KMH 

20%MR:KMH100K 
60%MR:KMH100K 

70%BC:KMH 
70%MR:KHM100K 

70%MR:KMH 
80%BC:KMH100K 

80%MR:KMH 
AMP2 

Amp2-sag 
AMP8 

Amp8_sag 
Mix_1 

2person_Mix2_100K 
Mix_2_100K 

Mix_3 
Mix_4 

Mix_4-sag 
Mix_5-sag 

Mix_6 
Mix_7 

Mix7_100K 

2 person mixtures 

A total of 
21,400  
comparisons 
made  
 
One non-
reproducible 
positive match 
statistic 
 
2.9X more 
likely 
 

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 
mixture_1_100K_2X 

mixture_1_200K 
mixture_2_100K3X 

mixture_2_100K_2X 
mixture_3 

3-person_4-100K 
mixture4-ed_100K 

mixture_5 
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FIRST DEGREE RELATIVES 
  Created 7 “sons” and 5 “brothers” from the references used 

in the study  BC BC_son CH CH_son JDB JDB_son KF KF_son KMH KMH_son MP MR NH NH_son PF PF_son RW SR
3 person mixtures
3_person_mixture_1_100K_2X 0.6688 -0.1508 -10.2505 -14.6338 -6.5458 -5.8315 -9.3234 -9.0151 -5.845 -6.0548 -9.5156 -5.6414 3.3873 -3.1957 -14.591 -11.2762 -8.4244 -12.0331
3_person_mixture_1_100K_2X -24.4909 -26.1573 -23.8155 -27.2324 -30 -24.173 -23.058 -25.164 18.597 -26.4131 -26.893 -27.2324 -23.4286 -26.878 -30 -29.5697 -26.7259 -30
3_person_mixture_1_100K_2X 0.4684 1.3421 -9.2712 -16.4691 -6.6607 -4.8106 -9.6596 -8.6281 -5.8514 -5.956 -10.0097 -5.9552 3.6474 -2.8531 -13.571 -9.7411 -6.7348 -11.6081
3_person_mixture_1_200K 1.4041 0.7915 -9.7004 -13.8986 -5.5062 -5.4091 -9.0703 -8.0123 -5.7285 -5.7125 -10.561 -5.9766 3.6728 -2.7436 -13.262 -9.0873 -8.4961 -9.7456
3_person_mixture_1_200K 0.9457 0.1407 -10.8925 -15.7778 -6.3291 -5.4345 -9.4103 -8.6369 -5.7758 -5.3302 -9.7487 -5.8796 3.6059 -2.6415 -12.462 -11.1333 -8.2035 -10.8787
3_person_mixture_1_200K -24.4908 -26.1884 -23.8202 -25.8361 -29.616 -23.537 -23.717 -25.835 18.588 -27.073 -26.5654 -27.2324 -23.2996 -26.878 -30 -29.1946 -26.3803 -30
3_person_mixture_2_100K_2X 4.1297 0.2345 -9.1757 -15.0826 -8.4675 -5.5068 -10.649 -8.1496 -3.5545 -5.2241 -7.045 -8.0931 6.126 -0.3388 -11.415 -8.3284 -6.7903 -13.2412
3_person_mixture_2_100K_2X -21.2147 -21.6258 -22.9865 -26.006 -27.149 -22.008 -21.935 -17.853 17.5749 -22.2813 -25.6521 -25.7439 -18.3195 -21.7122 -26.221 -23.8303 -24.0399 -26.8288
3_person_mixture_2_100K_2X 3.0908 0.1994 -7.8242 -11.8508 -5.679 -4.9551 -8.567 -5.4187 -4.4995 -4.7562 -6.0888 -7.1632 5.0333 -0.7733 -8.7917 -6.7432 -7.0224 -9.5649
mixture_2_100K3X 3.3413 0.1827 -8.1332 -15.1578 -7.951 -5.9652 -10.586 -7.5339 -2.8755 -5.3856 -7.2092 -8.0589 5.9752 -0.5381 -11.691 -7.4272 -6.6875 -11.5727
mixture_2_100K3X 3.8647 0.8185 -7.8077 -14.1483 -8.5039 -5.8307 -11.299 -7.9341 -0.6785 -4.0451 -8.9878 -7.9132 6.3997 -0.8404 -10.491 -8.4005 -7.254 -12.9226
mixture_2_100K3X -20.6398 -18.9047 -22.2429 -26.3212 -27.622 -20.762 -21.404 -16.902 17.3464 -20.4656 -25.3474 -25.2946 -15.7849 -19.5324 -26.264 -21.769 -21.6793 -26.3427
mixture_4-ed_100K 0.9064 -3.9985 -11.6374 -16.4223 -12.301 -9.0107 -18.764 -8.8343 4.7539 -5.347 -12.7712 -13.4001 9.5514 -0.223 -17.341 -6.5713 -9.6491 -16.8201
mixture_4-ed_100K -6.7019 -8.0541 -16.4325 -21.8293 -20.473 -15.131 -23.744 -13.92 6.6363 -11.562 -19.7809 -19.4786 10.5527 -4.5627 -21.224 -10.959 -11.5288 -21.232
mixture_4-ed_100K 5.9041 -1.4873 -11.9837 -13.8606 -7.2234 -5.7966 -15.747 -9.0268 2.3776 -3.7908 -10.6354 -10.748 6.1741 0.936 -14.804 -5.3536 -8.4485 -14.845
4 person mixtures
4_personmix_19 .11.654 .8.4984 .6.7245 .17.0918 .8.5231 .9.7338 0.7548 .6.1445 .8.4257 .7.6919 1.941 .6.3791 .3.0636 .0.6275 .10.573 .9.7724 .5.036 .4.4829
4_personmix_19 .11.5522 .9.7851 .6.1264 .17.0472 .11.179 .11.674 .0.3966 .11.3489 .12.1117 .10.6727 4.8192 .6.4709 .4.9448 .2.7054 .12.86 .12.6523 .5.308 .5.6684
4_personmix_19 .24.2972 .24.3375 .24.5145 .27.1784 .30 .24.265 .30 .30 .27.073 .27.073 .21.4931 .21.4469 .27.1457 .20.4901 .30 .24.3241 17.2639 .30
4_personmix_19 .5.7743 .6.2048 .4.1072 .13.3765 .6.7119 .8.5172 .0.7101 .7.0282 .4.3908 .4.5746 0.7375 .5.8983 .1.5297 .0.7933 .9.2447 .8.6875 .4.4082 .3.2433
4person_mix_19-sag -9.4198 -8.1486 -3.1538 -13.5381 -6.9276 -9.0949 1.3152 -6.2588 -7.787 -5.9906 2.7366 -5.2204 -1.8626 -0.5762 -9.2091 -9.3706 -5.525 -3.6578
4person_mix_19-sag -8.9644 -8.933 -5.5614 -15.9574 -8.8274 -9.7724 0.9316 -7.336 -8.753 -7.0928 2.8448 -6.1864 -3.0781 0.6915 -10.875 -8.9946 -4.5588 -4.7766
4person_mix_19-sag -23.5109 -24.3415 -24.5145 -27.2065 -28.44 -22.286 -29.295 -30 -27.073 -25.5134 -17.9507 -20.6352 -27.1457 -19.8829 -29.63 -23.9902 17.2178 -29.3502
4person_mix_19-sag -7.4342 -7.834 -4.7764 -11.0374 -5.8819 -7.3243 0.6378 -5.605 -5.4751 -5.4423 1.0043 -4.665 -1.7351 0.0606 -5.3494 -7.0854 -5.1551 -4.0822
4person_19_100K -14.0199 -11.9899 -8.5342 -20.2818 -11.693 -15.113 -0.4275 -8.5225 -15.486 -12.1268 2.2841 -9.0376 -6.7741 -5.9382 -14.254 -14.8077 -9.511 -6.0658
4person_19_100K -24.2974 -24.3375 -24.5145 -27.1784 -30 -24.265 -30 -30 -27.073 -27.073 -21.4931 -21.447 -27.1457 -20.4901 -30 -24.3241 17.2624 -30
4person_19_100K -9.5959 -8.2396 -6.1096 -12.5733 -7.0574 -8.1314 -2.4471 -7.0487 -6.1752 -6.0474 -3.3071 -7.3952 -5.2022 -3.2286 -8.1524 -9.4891 -7.8225 -6.4425
4person_19_100K -12.8016 -10.5787 -7.9605 -18.6707 -10.035 -12.762 0.0649 -8.2309 -9.6087 -8.1679 -0.7927 -8.5681 -4.4445 -1.6848 -10.538 -11.6528 -7.5219 -6.5624
mix_19_100K_2X -24.401 -24.3375 -24.5145 -27.2822 -30 -21.774 -30 -30 -27.073 -27.073 -19.0022 -21.4469 -27.1457 -20.5939 -30 -24.4279 17.1598 -30
mix_19_100K_2X -8.9832 -7.3887 -3.3693 -15.1087 -6.4624 -9.7938 1.5854 -6.2321 -8.3399 -5.7277 2.5398 -5.6272 -1.8866 -0.1119 -9.1661 -8.7218 -4.4419 -4.4377
mix_19_100K_2X -8.2855 -6.9547 -3.4955 -13.5853 -7.4192 -8.2406 1.4533 -6.9813 -6.6804 -6.3646 2.8597 -4.7819 -2.6747 0.0012 -7.8092 -8.7061 -4.4393 -4.2496
mix_19_100K_2X -10.0651 -7.5495 -4.4876 -13.6935 -7.0826 -9.3535 1.7053 -6.6657 -7.8057 -5.1166 3.0996 -4.7356 -1.7359 -0.1012 -8.5943 -9.9666 -4.4758 -4.1183

Only one three 
person mixture 
provided a positive 
log(LR) for a brother 
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SUMMARY OF VALIDATION WORK 

  17 stochastic and degraded single source profiles analyzed 
  Negative match scores may result for samples with many false homozygotes 

  39 mixture profiles analyzed 
  18 two person 
  14 three person 
  7 four person 

  All non-contributors excluded except for one four person mixture (#17) where a 
non-reproducible log(LR) was produced for a non-contributor 
  Note:  additional runs and/or for longer cycles could potentially resolve the non-contributor 

  Assumed knowns can increase the match statistic 
  First degree relatives to 2-person mixtures were excluded, small positive match 

score for 3 and 4-person mixtures were observed for four samples 
  Two sons of a 3-person mixture contributor reproducible 
  Two sons, one 3-person, one 4-person, not reproducible 
  One brother of a 3-person mixture contributor – not reproducible 

  Specificity 
  214 derived contributors from ideal analyses of two, three and four contributor mixtures were 

compared to 100 random reference profiles   
  for a total of 21,400 comparisons  

  Only one small non-reproducible positive match statistic generated for a four person mixture, 2.9X 
more likely  

CONCLUSION 

  TrueAllele Casework:  
  is accurate 

  Non-contributors excluded (one example of an inconclusive) 
  Contributors included (three examples where most minor excluded) 

  is highly specific 
  Only one false positive out of 21,400 comparisons for the 2, 3 and 

4-person mixtures tested  
  is sensitive  

  but when the minor contributor is 10% or below, then a negative 
log(LR) may be generated 

  might produce a small positive match score for a first 
degree relative for 3 and 4-person mixtures 

  might produce a higher match score if a correct assumed 
known is used 

ADMISSIBILITY HEARING ON  
TRUEALLELE® CASEWORK 

  TrueAllele used for mixture analysis in a capital murder case 
  Mixture analysis outsourced to Cybergenetics (CG) 

  Dr. Mark Perlin subpoenaed to testify on TA 
  VDFS staff subpoenaed to testify: 

  Cathy Shannon 
  About her DNA profiling in the case 

  Lisa Schiermeier-Wood 
  SWGDAM guidelines and selection of CG 

  Brad Jenkins 
  Financial commitment by VDFS to Cybergenetics 

  Purchase of the software program for in-house training and use 
  Contract for outsourcing certain cases to Cybergenetics for TA analysis 

  Susan Greenspoon 
  Presented on the TA validation data 

  Validation study performed independently of Cybergenetics 
  Results of the study testified to in detail 
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  Lasted for an entire week 
  Dr. Perlin – testified for 2 & ½ days! 
  Cathy, Lisa and Brad – each testified for 1-2 hours 
  Susan – testified for ½ day 
  Three defense expert witnesses – one testified for ½ day (other two were 

present but not called by the defense) 

  Criticized the work primarily on the grounds that CG doesn’t make the source code 
available for the software 

  Criticized the use of MCMC for statistical sampling 

  Attacked validation for having many unused runs, for two four person mixtures where 
the most minor contributor produced a negative log(LR), that some three and four 
person mixtures displayed positive log(LRs) for first degree relatives (but small!) and 
other  

  The judge ruled TA admissible and in his ruling stated that TrueAllele® 
Casework was a “valuable tool”!       

ADMISSIBILITY HEARING 
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