
Complex mixture interpretation

Leuven style



Lab protocol

• Each trace DNA-extract
– 4 PCRs

• 2x Powerplex ESI
• 2x Miniplex-9

• Build consensus profile
– Perl script (Bracket method)
– Identify dominant profile

DNA marker Powerplex ESI MP-9 Coverage
Amelogenin √ √ x4
D1S1656 √ √ x4
D1S1677 √ x2

D2S441 √ √ x4
D2S1338 √ x2
D3S1358 √ x2
D8S1179 √ x2
D10S1248 √ √ x4
D12S391 √ √ x4
D16S539 √ x2
D18S51 √ √ x4
D19S433 √ x2
D21S11 √ √ x4
D22S1045 √ x2
FGA √ √ x4
TH01 √ x2
VWA √ x2



Interpreting replicate DNA profiles

• Picking the least or most informative profile

• Consensus method 

• Composite method

• Semi-continuous methods

• Continuous model (expert software)

Bracket method
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“Statistics” (1)

• Useable profiles?
– 1-person: ≥ 7 reproducible loci (≥4 heterozygotes)
– 2-person: ≥ 10 reproducible loci
– 3-person: ≥ 13 reproducible loci
– 4 or 5-person: only when a dominant profile is present



“Statistics” (2)

• Single person profile or dominant profile 
which matches reference profile
– RMP (always >1 billion) (reported as “as close to 

certainty”)
– Also partial dominant profiles (at least 7 loci of 

which at least 4 heterozygotes)



“Statistics” (3)

• Is a dominant profile present?
– Max 2 alleles per locus

– Match with reference profiles = RMP
– Also partial dominant profiles
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“Statistics” (4)

• No dominant profile present?
• Comparison between trace and reference profiles
• Rules before carrying out statistical calculations

– 2-person mixture 
• 1 difference = inclusion (possible drop-out)
• 2 differences = not included/excluded unless matches with non-reproducible loci
• 3 or more differences = excluded

– 3-person mixture
• 1 difference = inclusion (possible drop-out)
• 2 or 3 differences = not included/excluded unless matches with non-reproducible 

loci
• 4 or more differences = excluded

– 4- and 5-person mixtures = only dominant profiles



Example
• 2-person mixture with partial match (consensus from 4 replicates)
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Coping with drop-outs

• Drop the locus

• We want to switch to the semi-continous
models but …

AMEL D10S1248 D12S391 D16S539 D18S51 D19S433 D1S1656 D1S1677 D21S11 D22S1045 D2S1338 D2S441
XY 14-15-17 17-17.3

[20]**

11-12
(13)
[14]**

13-19

[14-15]**

11-14

[13-15]**

10-16

[11-18.3]**

14-16-19 29-32.2

[30-31]**

15-16-17

[14]** [16-19]**

11? ?



Discussion

• How do semi-continuous models deal with 
drop-outs from replicates in which not all 
markers are covered to the same frequency?

DNA marker Powerplex ESI MP-9 Coverage

Amelogenin √ √ x4
D1S1656 √ √ x4
D1S1677 √ x2

D2S441 √ √ x4
D2S1338 √ x2
D3S1358 √ x2
D8S1179 √ x2
D10S1248 √ √ x4
D12S391 √ √ x4
D16S539 √ x2
D18S51 √ √ x4
D19S433 √ x2
D21S11 √ √ x4
D22S1045 √ x2
FGA √ √ x4
TH01 √ x2
VWA √ x2
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