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A2/A3 + A1/A2
A2/A3 + A1/A3
A2/A3 + A1/AT
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20ATPA2 X 2pAT1PA3
2PATPA2 X 2pA2PA3
20ATPA2 x pA3?
2PATPAS3 X 2pATPA2
2PATPAS3 X 2pA2PA3
20ATPA3 x pA2?
20A2PA3 X 2pATPA2
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TO BE CONT{NVED...

AHAZ+ATHAS  2pATOAZ X 2pATOAS—
AlT/A2 + A2/A3  2pATPA2 x 2DA2PA3

A1/A3 + A2/A2  2pATpA3 x pA2?2

A2/A3 + A1/A2  2pA2pA3 X 2pATPA2
AZ[A3 + ATTA3 ™ ZpAZPA3 X ZPATPAI
—A2ATHAHAT—2pAZ2PDAT X PAT——
TAT/ATF AZIAS PATZXZDAZDAS

A2/A2 + A1/A3  pA22 x 2pATpA3
AIASTFATAZ  PAFE R 2pATOAZ
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stochastic threshold

Stochastic threshold (ST):

highly wunlikely' that a locus
showing a peak above ST will be
affected by drop out




Allele Allele Allele Drop-out
designation peak designation state’
height

17 135 25
11 30 13
29 157 30
14 30 16
13 319 14
(5] 150 93 36
2 56 23 30

Drop out of partner allele observed

" Drop-out state = 0 means no drop-out of companion allele and drop-out state = 1
means drop-out is observed. All drop-out states are conditioned on alleles in the
fourth/fifth columns.

Probability of dropout

Peak Height (rfu)
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RMP = 2ab = 0.054

_Pr(EHp) _ -
= PrEHd) 1/2ab=18.5

In a fully binary model, were

an allele is rather present or

not present (Pr drop out = 0),
then RMP (and LR) =0

Reference profil¢/(S)

In a fully probabilistic model
the probability of the
prosecutor’s hypothesis is

Crime stain profile (E)

0<x<1
!
(g _ PrEIHP)

~ Pr(EHd)




Reference profile (S)

Likelihood Ratio (LR)

Crime stain profile (E) IR 0 0.2 04 0,6 08 1
Probability of dropout Pr(D)

Fig. 3. Effect of Pr{D)on LR. Sisab, E is 2. The likelihood ratio LR = Pr{E|Hp)/Pr(E|Hd)
is plotted as a function of P{D) = [0,1]. Locus D18S51 frequencies are used as an
example, where allele a corresponds to D18551 allele 13 (frequency: 0.135). Using
the 2p rule: LR=1/(2pa) = 1/(2 < 0.135) = 3.8 (dashed line )

_ Pr(D)Pr(D)Pr(C)
paPr(D,)Pr(C) + 2p, p, Pr(D)Pr(D)Pr(C) + pgPr(D,)Pr(C)p,
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HDMNAmixtures using a ©
FMixtureCalc v1.2 Exc
FMixture Analysis Excel
HlikelLTD for R
# EuroForiix
FMixSep mixture separation software for R
FIDNAMIX3 for mixture calculation
FFamLink ki z
FThe brac or replicated STR results)
DNA commission rec- ommendations 2012 Excel sheet for LR calculation considering dropout and dropin




‘' Applied
A‘% Biosystems
GeneMapper Software 5

B Dropout Estimation 0.20 ~ 0.55

0,4 0,5 0,6 0,7
Dropout Probability

= Log10(LR) -~ Log10(Pr(E|Hp)) =& Log10(Pr(E|Hd))]




Step 1: Simulate 1000 mixtures

Victim ke ' 36 alleles
Suspect Fixed

Unknown By randomly 1
} sampling from the LI-’ 17 alleles
Dutch DNA
frequencies

Mixture #1
51 distinct
alleles

Mixture #2
50 distinct
alleles

Mixture #1000
53 distinct
alleles

# surviving alleles

Mixture #1

50

51 alleles

49

Distribution of the numbers of alleles among 1000 mixtures
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HOSIRIS
FLRmix Studio Community Edition
*HOpen sour rensim package for R
FHDNAmixtures using a continuous model
HMixtureCalc v1.2 Exc

(ure Ana s Excel or deconvolution)

SERRL

flre separation software for R
EDNAhﬂxu for mixture calculation
HFamLink ki =
FThe brac or replicated STR results)
DNA commission recommendations 2012° Excel sheet for LR calculation considering dropout and dropin




+ Assume that the distribution of peak areas arising in the PCR amplification of

STRs follows a Gamma distribution

Ideal PCR ‘ 100rfu

‘ 100rfu

100rfu

| Real PCR, not 100% efficient
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Parameter

K (number of contributors)
# (expected peak height)

O (cv of peak heights)

m (mixture proportion)

¢ (stutter proportion)

P (degradation slope)

C (drop-in probability)



