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ISFG Recommendations

Pr(D) = Prob. Drop-out (het)
Pr(B) = No Prob. Drop-out (het)
a b

Reference profile (S) Pr(D,) = Prob. Drop-out (hom)

Pr(Bz) = No Prob. Drop-out (hom)

Pr(C) = Prob. Drop-in

a
Crime stain profile (E) Pr(E) _

No Prob. Drop-in



Prosecutor’s Explanation

No Drop-out of the “A” allele
The “B” allele dropped out
No other Drop-in

a b
Reference profile (S)

Pr(D) Pr(D) Pr(C)

a
Crime stain profile (E)



LR =

The LR

Pr(D) Pr(D) Pr(C)



Defense Explanation

i

a b

4 possibilities

(1) The real culprit is a homozygote

pazPr(Bz) PV(E)




Defense Explanation

4 possibilities
(2) Drop out of a heterozygote (not B)
a b No drop-in of “A”
Reference profile (S) _ _
A 2p,PPr(D)Pr(D)Pr(C)




Defense Explanation

4 possibilities

(3) Drop out of a homozygote (not B)
Drop in of “A”

pQZPr(DZ) Pr(C)pa




Defense Explanation

4 possibilities
a b

(4) Drop out of a homozygote (not AB)
Drop in of “A”
Reference profile (S)

A

2poPoPr(D)? Pr(C)p,




LR =

The LR

Pr(D) Pr(D) Pr(C)

pazPr(Bz) Pr(E)
2p,poPr(D)Pr(D)Pr(C)

o Pr(D,) Pr(C)p,
2poPoPr(D)? Pr(C)p,

+

+
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Probabilistic Modeling of TA

Mathematical Modeling Probable Genotypes
of the Data to explain the mixture
PHR, Mix Ratio, Stutter etc... Genotypes  Probability

9,11 76%

59'100’_000 11,11 15%

; | Simulations 1113 2%

/1\ > 811 2%

+ 11,12 2%

; 4 (MCMC) ,
087 69%| [12,7510.2% 9,9 1%
9,12 <1%
o 11 13
1254 |166B] 735 10,11 <1%
8,12 <1%

8,9 <1%



Uncertainty with D16S539

The 11 allele is at 169 RFU (above 150 ST)

1 The “12” peak in the stutter position is only
—

-n slightly below our stutter threshold of 10.4%

8,07 6.9% (12,79 10.2%

If we assume 8 and 12 are stutter peaks, then
the possible genotypes of the minor contributor
are- 9,11 11,11 11,13

d 11 13

12524 166 |735 Should we also include the 8 and 12 alleles in
Creating our genotype combinations?




I Coun

Summary — Mixture Weight

100,000 MCMC examinations
of the data.

2 unknowns (no conditioning)

Clear separation of the two
contributors.

|I| | I | 1 |
0z
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ML L ‘fmlgh'.
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1000 =

Model doesn’t exactly
fit the data

BOD

—_———~
_ o o s =

/

[+ Most of the time (76%),
‘| 9,11 is predicted to be

| the genotype of

1 the minor contributor




Probable Genotypes Major Contributor

Genotypes Probability

9,11 76%

- 11,11 15%

11,13 2%

811 2%

11,12 2%

1 99 1%

9,12 <1%

10,11 <1%

8,11 | 812 <1%
8,9 <1%

—  m . - — __I;-_-__

11, 1
11,17 |-
1113 |

i1
1
3,13
1,11 =



Determining the LR for D16S539 (H,)

Probability Genotype Freq

Genotypes (Before Conditioning) (HWE) (Prob) x (HWE)
9,11 0.431 0.0719  0.031

11,11 0.098 0.1025 0.01 0.092

11,13 0.014 0003 00013 LR =

0.0106  0.001
11,12 0.008 0.2093  0.0016
9,9 0.013 0.0126  0.0002
9,12 0.003 0.0734  0.0002
10,11 0.003 0.036  0.0001
8,12 0.014 0.0108  0.0002
8,9 0.015 0.0037  0.0001
(sum) 0.046

Suspect = 8,11



Determining the LR for D16S539 (H,)

Probability

Genotypes (Before Conditioning)

Genotype Freq
(HWE)

(Prob) x (HWE)

911 0.431
11,11 0.098
11,13 0.014
8,11 0.092
11,12 0.008
9,9 0.013
9,12 0.003
10,11 0.003
8,12 0.014
8,9 0.015

Suspect = 8,11

0.0719 0.031
0.1025 0.01
0.093 0.0013
0.0106 0.001
0.2093 0.0016
0.0126 0.0002
0.0734 0.0002
0.036 0.0001
0.0108 0.0002
0.0037 0.0001
(sum) 0.046

LR

0.092

0.046

=2.0



D165539 Results

LR
Assume Stutter @8,12 3.6 (ails to capture 8,11)
Include 8,12 2.3

True Allele 2.0



D16S539 Results

o2z | Joint LR = 16.7 Billion
(using True Allele, 2unk)

Using “2P” = 26.5 Trillion




Complex Mixture
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True Allele Results — 3 person mixture

100K examinations
3 unknowns
(no conditioning)

No clear separation

Mix ratio (green)
10-60%

100
LR ‘ ‘ ‘ ‘ ‘ JJ, L 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
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VERY
Poor fit of the data

to the model
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True Allele Results — 4 person mixture

Ml
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Mixture “Weight

100K examinations
4 unknowns
(no conditioning)

Better separation,
Still uncertainty.
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Potential Suspects

« A B, C and D are the four individuals in the
mixture.

« John Butler is also a suspect (The Butler did it).
 “Omni man” is also a possible suspect.






“The Butler”

a1,51,B1 - -4.2639 N
02,51, RB1 - -8.6057 7
QgJ S1J b - -126894 |
Q4J S1J b - -143699 |
1 1 1 1 1
-30 -20 -10 i 10 20

log(LR)

an



02,53 R

20,53 R -

CH, 53 R b

81787

26978

10,7982

112799

== o]

30

31,54,/

02,54, 1

@3, 54,71

O, %4, A1

Suspect B

40624

35774 1

43241 -



Suspect C
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Omni Man
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Strategies

Conditioning will help...
This may not be possible.
Multiple replicates will be necessary.

There Is a need to determine an appropriate
method for an inclusion log(LR).



Summary of the Issues

* New Kkits, new instruments can only increase the
difficulties of interpreting low-level, challenging
samples.

* Probabilistic methods will be necessary to
Interpret low level samples with drop-out potential
(or contaminating alleles) since classical
approaches to interpretation such as RMNE or
MRMP (even the classic LR) will not suffice.
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