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CE User’s Group (December 5, 2008)

Bruce Heidebrecht organized

Held at Maryland State Police Forensic Lab
Presentations & discussion on 4 mixture cases
~60 people attended from 16 labs

Bruce has developed several helpful tools for
mixtures...



Steps in the Mixture Interpretation Process
[Adapted from Clayton et al. (1998) Forensic Sci. Int. 91:55-70]

Step 1. Identify the Presence of a Mixture
Step 2. Designate‘tllele Peaks
Step 3. Identify the Number of¢PotentiaI Contributors
\
Step 4. Estimate the Relative Ratio of the Individuals Contributing to the
Mixture
\
Step 5. Consider All Possible Genotype Combinations
Step 6. Perform statiical analysis

\/

Step 7. Compare Reference/Casework Samples



Some Information

Victim’s Vaginal Swab
(sperm fraction)
ST =150 RFUs



BioSystems

R e R
ineMapper ID v3.2.1
Sample File Sample Name Panel
I 2007-06-01 E01 10-43-12.fsa e Identifiler v1
[ D8S1179 I D21S11 | | D75820 | | CSF1PO |
100 140 180 220 260 300 340
rso:
500
250+
12 28 9 13 10
139.51 200.31 267.24 || 1283.51 321.99
964 182 138 227 462
M| i
13 29 10 12
143.98 204.27 271.27 330.21
651 340 211 : 453
31 11
212.09 275.31
246 174
I 2007-06-01 EO01 10-43-12.fsa = [ Identifiler v1
[ D351358 | | THoO1 | [ D13S317 || D16S539 | | D251338
100 140 180 220 260 300 340
3901
260: Bin 9 Bin 13
\ | d L A
AT W LA L "
| 1 1 PR T P 3 1 1
14 19 6 9.3 12 10 14 17 21
119.75 140.26 171.08| 186.16 232.71 272.34 | 288.51 316.06| |332.66
201 143 1272 480 133 139 165 259 340
201 lad /e |48y 1. od |10 7 | 98U
15 7 12 23
123.71 175.14 280.44 340.59
115 . 182 154 -. 253 |
16 13 24
127.72 284.43 344.14
141 180 202




Bi'oSystems BN S e SIS SRS TS EEESH SN 6
ineMapper ID v3.2.1
Sample File [Sa_mple Name Panel
I 2007-06-01 _E01 10-43-12.fsa S Identifiler v1
[ D19S433 | | vWA | | TPOX | | D18S51 |
100 140 . 180 220 260 300 340
450+
3004
1 ]L ]
oL . 3 L U A
15 8 12 17
170.84 229.85 282.43 303.40
259 582 215 103
16 11 15
121.16 174.83 241.76 294.79
168 150 478 383
15
125.14
393
153
I 2007-06-01 E01 10-43-12.fsa V" |Identifi|e'r V1
[A..] | D55818 | | FGA
100 ‘ 140 . 180 . 220 . 260 . 300 ) 340
390+
260+
| VO
0 ==} o
X 9 12 19 23
106.61 142.46|155.52 222.63| |238.71
482 184 377 129 144
Y 10 20 126
112.24 146.94 226.59 250.87
149 131 96 |79




Determine number of
contributors



2 person mixture

(no more than 4 alleles at any locus)

December 2008 CE User's Group / #1

pplied
B|osystems | m————5———— |
GeneMapper ID v3.2.1
Sample File | Sample Name | Panel
—— 2007-06-01_E01_10-43-12.fsa | I— [Identifiler_v1
[ D8S1179 I D21S11 | [ D75820 ] CSF1PO |
100 140 180 220 260 300 340
750+
5001
2501
oA AU A A 1 A J\ J\ A A
|12 28 13 10
139.51 200.31 267 24 |]1283.51 321.99
1964 182 138 227 462
13 29 10 12
143.98 204.27 271.27 330.21
651 340 211 453
31
212.09 75 31
246 174
I 2007-06-01 E01 10-43-12.fsa | —— \Identiiiler v1
[ D351358 | THO1 ] D13S317 Il D16S539 I D251338
190 14}0 1!?0 ) 2?0 2(:20 ) 3{?0 3¢IIO
s90]
130] \\ 1/ A A A A
LA M A A Ll L
1 T T T T T T T
14 19 6 9.3 12 10 4 17 21
119.75 140.26 171.08| 186.16 232.71 272.34 | 288.51 316.06| 1332.66
201 143 272 480 133 139 165 59 340
— - 1
15 T 12 23
123.71 175.14 280.44 340.59
115 182 154 : 253 :
16 13 24
127.72 284.43 344.14
141 180 202
\/ \/

Thu Oct 09,2008 03:25PM, EDT

Printed by: gmid
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2 person mixture
(no more than 4 alleles at any locus)

égggl;set%ms [ e S Degember 2008 CE User's Group / ¥l
GeneMapper ID v3.2.1
Sample File \Sam le Name [Pa_nel
I 2007-06-01 E01 10-43-12.fsa e [Identifiler_vi
| D19S433 | | VWA | | TPOX ] | D18S51
10 ; 140 180 220 ; 260 ‘ 30 : 340 ;
450
300 |
150 A IJ
b o L Y
8

229.85
582

n

15
241.76 294.79
478 383
e B
178.88
147
18
182.91
153
N—
I 2007-06-01_EO01_10-43-12.fsa S [Identifiler_v1
[ D55818 ] [ FGA ]
190 ) 14-0 1@0 2?0 ) 2§0 390 . 3‘}0
390
260
L | |
K| P JA L
1 | 1 I T L1 1
X 9 12 19 23
106.61 142.46|155.52 222.63| |238.71
482 . 184 I377' 129 : 144
] 10 20 26
112.24 146.94 226.59 250.87
149 | 131 96 79

Thu Oct 09,2008 03:25PM, EDT

Printed by: gmi

Page 2 of 2




Determine if there is a distinct
major contributor



No distinct major contributor

Applied
Biosystems
GeneMapper ID v3.2.1

December 2008 CE User's Group / #1

Sample File | Sample Name | Panel
—— 2007-06-01_E01_10-43-12.fsa | I— [Identifiler_v1
[ D8S1179 I D21S11 | [ D75820 ] CSF1PO |
100 140 180 220 260 300 340
750+
5001
2501
L U i A |
12 28 10
139.51 200.31 321.99
964 182 462
13 29 12
143.98 204.27 330.21
651 340 453
31
212.09
246
I 2007-06-01 E01 10-43-12.fsa | —— [Identifiler_v1
[ D351358 | [ THO1 ] D13S317 Il D16S539 I D251338
190 140 1!?0 220 2§0 300 3¢IIO
3901
260: Bin 9 Bin 13
130] \l l/ /m A
LA M A A Ll L
1 T T T T T
14 19 6 9.3 12 10 14 17 21
119.75 140.26 171.08| 186.16 232.71 272.34 |288.51 316.06| 1332.66
201 143 272 480 133 139 165 259 340
— e T3 1
15 T 12 23
123.71 175.14 280.44 340.59
115 : 182 154 : 253 :
16 13 24
127.72 284.43 344.14
141 180 202
SN———"

Thu Oct 09,2008 03:25PM, EDT

Printed by: gmid

Page 1 of 2




No distinct major contributor

égggl;setgms December 2008 CE User's Group / #1
GeneMapper ID v3.2.1
Sample File \Sam le Name [Pa_nel
I 2007-06-01 E01 10-43-12.fsa e [Identifiler_vi
| D19S433 | | VWA | | TPOX ] | D18S51 |

100 140 180

220 260 300 340

. : . : 4 h n

12 17
229.85 282.43 303.40
582 215 103

T 15
24176 294.79
478 383

o | J Bl L

I 2007-06-01 _E01_10-43-12.fsa S [Identifiler_vi
| D55818 ] [ FGA |
1(?0 ) 14-0 ) 1§0 ) 2?0 ) 2@0 ) 390 . 3‘!'0
390
260
T ] 1
1 L I A
1 T 1 T T T i | T
X 9 12 19 2
106.61 142.46155.52 222.63| (23871
482 184|377 129 | 144
Y 10 20 26
112.24 146.94 226.59 250.87
149 [131 96 79

Thu Oct 09,2008 03:25PM, EDT Printed by: gmi Page 2 of 2




Determine if there are stochastic
Issues



Some loci

have stochastic issues

(obvious)

Applied
Biosystems
GeneMapper ID v3.2.1

December 2008 CE User's Group / #1

Sample File | Sample Name | Panel
—— 2007-06-01_E01_10-43-12.fsa | I— [Identifiler_v1
[ D8S1179 I D21S11 | [ D75820 ] CSF1PO |
100 140 180 220 260 300 340
7501
5001
2501
L U N A A A
12 28 9 13 10
139.51 200.31 207.24 1] /283.51 321.99
964 182 138 227 462
13 29 10 12
143.98 204.27 271.27 330.21
651 340 211 453
T e
31 11
212.09 27531
246 174
I 2007-06-01 E01 10-43-12.fsa | —— [Identifiler_v1
[ D351358 ] [ THo1 ] D13S317 [ D165539 | D251338
100 140 180 ‘ P —. 300 30
s90]
260: Bin 9 Bin 13
130] \\ 1/ A A A A
LA M A A Ll L
T 1 T T T T T T T T T
14 19 6 9.3 12 10 14 17 21
119.75 140.26 171.08| 186.16 232.71 272.34|||288.51 316.06 1332.66
201 143 272 480 133 139 165 259 340
— e T3 1
15 T 12 23
123.71 175.14 280.44 340.59
115 : 182 154 . 253 .
16 13 24
127.72 284.43 344.14
141 180 202

Thu Oct 09,2008 03:25PM, EDT

Printed by: gmid
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Some loci have stochastic issues (less than 150rfu)

Applied y
Biosystems December 2008 CE User's Group / #1
GeneMapper ID v3.2.1
Sample File \Sam le Name [Pa_nel
s 2007-06-01 E01 10-43-12.fsa e [Identifiler v1
| D19S433 | | VWA | | TPOX ] | D18S51 |
1(‘10 : 1@ 1{?0 : 2?0 . 2@0 . 3{?0 ; 34}0 :
wl
Less than 150rfu, but 4 alleles present
300 |
- ] L
gl | L N
8 12 17
229.85 282.43 303.40
582 215 103
11 15
241.76 294.79
478 383
e B
178.88
147
18
182.91
153
I 2007-06-01_EO01_10-43-12.fsa S [Identifiler_v1
[ D55818 ] [ FGA ]
100 . 140 . 180 ‘ 220 ‘ 260 ‘ 300 ) 340
390
, Less than 150rfu, but 4 alleles present
260
LA \ |
K| s 1A L
1 | 1 I T L1 1
XY X 9 12 19 23
106.61 142.46|155.52 222.63| |238.71
482 . 184 . 377 129 : 144
Y 10 20 26
112.24 146.94 226.59 250.87
149 | 131 96 79
v
Thu Oct 09,2008 03:25PM, EDT Printed by:"gmid Page 2 of 2




Re-examine D8-D2 for alleles less than 150rfu

Applied December 2008 CE User's Group / #1
Biosystems
GeneMapper ID v3.2.1
Sample File \ Sample Name |Pane|
I 2007-06-01 E01 10-43-12.fsa | [Identifiler v1
| D8S1179 Il D21S11 ] | D7S820 ] | CSF1PO |
100 140 180 220 260 300 340
o Less than 150rfu, but 4 alleles present
500+
250
oL Ao i A ﬂ JYT| A J‘
12 28 13 10
139.51 200.31 283.51 321.99
964 182 227 462
o— AT
13 29 12
143.98 204.27 330.21
651 340 453
31
212.09 275.31
246 | 174 |
N N—
| e— 2007-06-01 E01 10-43-12.fsa =] | Identifiler_v1
[ D351358 ] | THO1 ] D13S317 Il D16S539 I D251338
100 140 180 220 260 300 340
390j
260: Bin 9 Bin 13
\ ] % 3F AN
L1 | . V) L
o = —— — - — T 4o I - o - — - — A— 3 > - y
14 19 6 9.3 12 10 14 17 21
119.75 140.26 171.08| 186.16 232,71 272.34 | 288.51 316.06| [332.66
|201 : 143 T2 : 480 1133 139 IL65 259 340
7 12 23
175.14 280.44 340.59
182 253
24
344.14
202

Less than 150rfu, but 4 alleles present
Thu Oct 09,2008 03:25PM, EDT

Less than 150rfu, but 4 alleles present

Printed by: gmid Page 1 of 2




Define the mixture category

e 2 person mixture
* No distinct major contributor
 Some loci have stochastic level peaks



Schneider et al. (2009) and SWGDAM

11/ N W

Y -
OQV ype A Type B Type C
c§ “Indistinguishable” “Distinguishable” “Uninterpretable”
A statistical analysis must be performed A statistical analysis

should not be performed

Category A Mixture

(with some Category C loci)



Basic results chart
(before looking at reference
standards)

Locus D& D21 D7 CSF | D3 THO1 D13 Dia D2 D19 vWa | TPOX | DIS D5 FGA Amelo-
51179 | s11 5820 | 1PO | 51358 5317 5539 1338 | 5433 551 5818 genin
Sample
Victim's 12, 23, 5, 10, 14, G, 2 10, 17, 13, 1.5, a, 12, S, 1 9 HY
Vaginal 13 29, 10, 112 13, Ty ('—— 1z, 21, 14, 16, 11 15, 10, 20,
Swab 31 11, 16, 5.3 13, 23, 15 17, 17, 12, 23,
13 - 14 24 18 g——) S) 26
P——— .

@ible additicnal genetic information may be present.




Due to the sample being Category A
mixture
(with some Category C loci),
with one “known contributor”,
most likely to try
Mixture Deconvolution



Steps in the Mixture Interpretation Process

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

[Adapted from Clayton et al. (1998) Forensic Sci. Int. 91:55-70]

Identify the Presence of a Mixture

\/

Designate Allele Peaks

\

Identify the Number of Potential Contributors

\

Estimate the Relative Ratio of the Individuals Contributing to the
Mixture

\/

Consider All Possible Genotype Combinations

\

Perform statistical analysis

\/

Compare Reference/Casework Samples



Overall profile appears to be 1:1 ratio

Applied
Biosystems
GeneMapper ID v3.2.1

December 2008 CE User's Group / #1

\ Sample Name

‘ Panel

SarnEIe File anel
—— 2007-06-01_E01_10-43-12.fsa | I— [Identifiler_v1
[ D8S1179 I D21S11 | [ D75820 ] CSF1PO |
100 140 180 220 260 300 340
750+
5001
2501
L U i A A |
12 28 9 13 10
139.51 200.31 267.24 || 283.51 321.99
964 182 138 227 462
13 29 10 12
143.98 204.27 271.27 330.21
651 340 211 453
T SE— i
31 11
212.09 275.31
246 174
\/
I 2007-06-01 E01 10-43-12.fsa | —— [Identifiler_v1
[ D351358 | THO1 ] D13S317 Il D16S539 I D251338
190 ) 140 1!?0 220 2§D ) 300 X 3¢IlO
3901
260: Bin 9 Bin 13
134:j [L A \\ [/ A
LA U Ll
1 T T T T T
14 19 6 9.3 12 21
119.75 140.26 171.08| 186.16 232.71 332.66
201 143 272 480 133 340
— e T3
15 T 23
123.71 175.14 340.59
115 : 182 253 :
16 24
127.72 344.14
141 202
\/ \/

Thu Oct 09,2008 03:25PM, EDT

Printed by: gmid

Page 1 of 2




Imperfect PHR’s exist in Victim’s profile
where 4 alleles are present in the mixture

e Since 4 alleles present in the mixture, and two
match to the victim, the other two MUST be
the “true attacker,” even if not perfectly

balanced.
N

* VWA BN
e Evidence =15,16,17,18 - I_I‘ l.”

e Victim = 15,18
e “true attacker” must be 16,17 even if
PHR for Victim is less than perfect (59%)




Imperfect PHR’s exist in Victim’s profile
where 4 alleles are present in the mixture

Since 4 alleles present in the mixture, and two
match to the victim, the other two MUST be
the “true attacker,” even if not perfectly
balanced. Y,

FGA 1 '| I| 4
Evidence = 19,20,23,26

Victim = 23,26

“true attacker” must be 19,20 even if PHR for
Victim is less than perfect (55%)




Imperfect PHR’s exist in Victim’s profile
where 3 alleles are present in the mixture

Since 3 alleles present in the mixture, and two
match to the victim, the other one MUST
belong to the “true attacker.” This person
may also share an allele with the Vict

D18

Evidence = 12,15,17,--

Victim = 15,17

“true attacker” must have allele 12

“true attacker” may be 12,12 or 12,15 or
12,17 or 12,--




D18S51

3{?0
12 17
282.43 303.40
215 103N\
“True attacker” [15 | _—Victim
294.79
383




Steps in the Mixture Interpretation Process
[Adapted from Clayton et al. (1998) Forensic Sci. Int. 91:55-70]

Step 1. Identify the Presence of a Mixture
Step 2. DesignatleIIeIe Peaks
Step 3. Identify the Number (iPotential Contributors
\
Step 4. Estimate the Relative Ratio of the Individuals Contributing to the
Mixture
\
Step 5. Consider All Possible Genotype Combinations
Step 6. Perform staitical analysis

\/

Step 7. Compare Reference/Casework Samples



Consider all possible genotypes

e “true attacker” may be 12,12 or 12,15 or
12,17 or12,--

D18S51
300

ol

12 17

282.43| | (303.40
215 103
5 |
294.79

383



Consider all possible genotypes

Victim
15, 17

“true attacker”A

D18S51

300

that leaves 15/17 entirely
m with

294.79
383



Consider all possible genotypes

Victim
15, 17
D18S51
3(;‘!0
/ \27%
12 17
282.43 303.40
215 103

15
/ 294.79

383



Consider all possible genotypes

Victim
15, 17

D18S51

300

12 17

282.43 | 1303.40

215 103
294.79

383




Consider all possible genotypes

V. | {4 4
1;“1”; It “true attacker” is 12,1

igss then that splits the rf
! — for allele 15,

%) .. leaving the Vic
%PHR{103/(38 2)}
j&i“o and\true gttacker” with

/ / 89%P

38'5

alue

with

12 17
282.43

215

{(383/2)/215}



Mixture Deconvolution results chart

EXAMPLE #1 (mixture deconvolution)
TYPING RESULTS
Locus (ML) [¥21 i) CSF | D3 THiN 1313 e ] 110 viWA TPOX | 1% W] FGa Amela-
51179 | 511 SHID | 1M | B1358 5317 5530 21338 | 8433 851 SH18 genin
Sample
Victim's 12, 28, a9, 10, 14, Gy L2y, G, L7, 13, 15, &, 12, a, 19, zY
Vaginal 13 25, 10, 2 15, T, C::) 12, 21, 14, 1c, 11 15, 10, 20,
Zwal 31 11, 1s, 0.3 13, 23, 15 17, 17 1z 23,
13 15 14 24 18 26
Vigtim's 12, 28 10, 10, 15, 9.3 - 0, L7, 13, 1&, 8 12, 0. 19, xY
Vaginal 13 11 2 19 13 21 15 17 15 10 20
Zwaly o
[mon-YVictim
contributor)
Victim 12, 28, 9, 10, |14, G, L2, 12, 23, 14, 15, 11 15, 1z 23; 4
1 31 13 1z 14 T 13 14 24 15 18 17 26
Euspect 12, 29 10, |10, |15, O3 8, 10, 17, 13, 16, g 12, 9, 15, AY
12 11 12 19 L2 13 21 15 17 15 10 20
CDrPessible additienal genetic information may be present,
« This DHA profile is the remaining contributor te the mixture after the contrikbution of the
VYicetim has been removed.

A complete interpretation of the results at this genetic locus was not possible due to

technical limitationa. MHo concluzion can e reached concerning

Lhis

locus.




Enter deconvoluted profile into
sole source calculation worksheet



Steps in the Mixture Interpretation Process
[Adapted from Clayton et al. (1998) Forensic Sci. Int. 91:55-70]

Step 1. Identify the Presence of a Mixture
Step 2. DesignatleIIeIe Peaks
Step 3. Identify the Number (iPotential Contributors
\
Step 4. Estimate the Relative Ratio of the Individuals Contributing to the
Mixture
\
Step 5. Consider All Possible Genotype Combinations

\

Perform Statistical Analysis

v

Step 7. Compare Reference/Casework Samples

Step 6.




Statistical Analysis



e The MDSP uses the “unrestricted likelihood
ratio”

e Allele heights for shared alleles are NOT taken
into consideration using this statistical method.



Determine alleles requisite to the attacker

D8S1179
140 | 18(

139.51
964

13
143.98
651

Victimis 12,13

No alleles are requisite to the attacker



Determine alleles requisite to the attacker

| D21S11 |
) | 220

1

28
200.31
182

|
29
204.27
340

31
212.09
246

Victim is 28,31

Allele 29 is requisite to the attacker



Determine alleles requisite to the attacker

| D75820 |
260

A )

267.24 |1 1283.51
138 221

10
271.27
211

11
275.31
174

Victim is 9,13

Alleles 10,11 are requisite to the attacker



Determine alleles requisite to the attacker

D13S317
220

Bin 9 Bin 13

N/

A AR

S

12
23271
133

Victimis 12,13
Since Victim is not fully represented, and

allele 12 is below stochastic,
DROP LOCUS



Report for
Likelihood Ratio



Likelihood Ratio results chart

EXAMPLE #1
TYPING RESULTS
Locuz | DB D2 D7 CS8F D3 THO1 | D13 Dia D2 D19 vWa | TROX | D18 D5 FGA Amelo-
51179 | 511 SE20 | 1PO 51358 5317 5539 591338 | 5433 551 5818 genin
Sample
Vietim’s 12, 28, S, 10, | 14, G, 12, 18, 17, 13, 15 g, 1z, 2, 143, XY
vaginal |13 |29, |10, |12 |15, |7, K& |12z, |21, |14, |16, |11 |15, |10, |20,
Swal 31 11, 1a; 5.3 13, 23, 15 17, 17 1z 23,
132 15 14 24 18 24
Victim 12, 28, 5, 1o, |14, &, 12, 12, 23, 14, 15, 11 15, 1z 23, A
1 31 13 2 16 7 13 14 24 15 18 17 245
Suspect 12, 2% 10, 10, |15, 5.3 9, 10, 17, 13, 1&, 2 12, 5, 19, XY
13 11 12 19 12 13 21 15 17 15 10 20

—— Possible additiconal genetic information may be present.




Suspect cannot be excluded from
the mixture, so proceed with LR
stats.



Enter alleles of the mixture into ISFG LR worksheet

Enter alleles detecied, pealcs "ind istinguis able from stutter”, and the need for siochastic ine pretation:

Genotype

Lovcus Alek (a) Alek th Al (2] Aliele i) cropout (F) Alele fa) freq Alleke (bl feg Alkk ic)fieq Alkek (d) freq Allzk (F)freg
DeS1179 {2 13 B 0.1 464 0.2393 #IA PR,
029511 25 29 a1 B 0.1 855 04811 Q0714 M,
D7 8520 El {13 11 13 B 0.1 478 0.2908 00,2020 00298
CEFPof k<8 42 B 0.2637 O, 3254 #IA #MA,
D351 265 14 15 e 19 I 0.1 404 0.2463 02315 00123
TH g 7 9.3 B 0,2 268 01724 0,264 PR,
CHaEaiT i | M, H#M A HMNA, M,
[Hessas Bl iz 13 ! 14 I~ 0.0 665 0. 335 04ead (o wctel
D251 235 17 29 o3 24 B 0,1 941 00197 01349 04217
D1 25433 13 14 15 I 0.2520 0.2365 01349 P,
LU T B 17 R b 04122 0,201 5 02625 02219
TROX| =3 11 B 0.5443 0,257 A A
CH &8558 e 15 17 I 0.4 278 04276 01558 HMA,
De5518 o 0 12 o 0.0 308 00457 0,25 25 #IIA
Feal e s o3 26 B 0051 0.1454 01682 00 79




Numerator has no alleles unaccounted for by the Prosecutor’s theory

Denominator has these possibilities for the “true attacker”

Denominator: Poggibke Link nowe C ontriutor
El E A ad [+13]
D547 | ﬂﬁi | I | | | EENE |
02151 D 20,28
Cia31365
THH
Dz5133s
[ 25433
nesst
[miSAAF
Denominator: Genotype Frequenck=s of Poss bl LRKnown Con b surn of
A ahb AL ad bhb b bd o (=¥ ] a4 aF bF oF all pessihilties
DESi1me 21141 E0z  9EeesEoz 14512801 243k
D 514 BOOERE-OE BEMETEDR  25A7EED2 1. 1872E-Cr
L7320 1.1740E01 1ATH0E 0
CEFPO g43c4E02 1 e4meEn 10880801 2.8501E
D351 358 EOSE0E G GOS0E-Ca
THH 13541 E-1 1.0530E01 DHBEE02 32E05E 01
[Magay
Messw 2430E02 21240E 02
D251 7.EBEAE-08 7.6 EaE 00
CHeg4aa S00TEDZ  1888EM TEMTEGR 2ASITE
Wi 103 EDT 15T
TPOX 20428E-H  2.7@8E-H 672448 0
v &85 16282602  3.2Ee4E-02  2ET0RE-R &55654E 2
Oess1s 25952602 ZERERE
FGH 1 EEE-02 1, ENEE 02
Preluct o all laci
ok nominalor valia)
2 40ESE-1T

Final LR calculation
numerator / denominator
25,338,605,880,333,700

29,000,000,000,000,000



Likelihood Ratio Conclusions

DNA from two individuals was obtained from the sperm fraction of the Victim’s
vaginal swab. The DNA profile present is consistent with the combined known
profiles from the Victim and the Suspect.

The probability of the DNA profile at all genetic loci tested, except D13S317, is 29
Quadrillion times more likely if it originated from the Victim and the Suspect than
from the Victim and an unknown individual in the Caucasian population.

The probability of the DNA profile at all genetic loci tested, except D13S317, is 330
Quadrillion times more likely if it originated from the Victim and the Suspect than
from the Victim and an unknown individual in the African American population.

The genetic locus D13S317 is consistent with the Victim and the Suspect being
contributors of the DNA profile obtained from this item. However, for technical
considerations, this locus was not used in the above calculations.



If CPI/CPE stats used

Since statistic cannot adjust for the possibility
of dropout, and does not take the number of
contributors into account, any loci where
alleles are below stochastic levels cannot be
used in the CPI stat without modifications to
the calculation.



If CPI/CPE stats used

Can use Cannot use
D&

91 D7 D3
CSF D13 D16
THO1

- VWA D18
D15 D5 FGA

TPOX



If CPI/CPE stats used

CPI statistics using POPSTATS

1in 1,670 Caucasians included
99.940% Caucasians excluded

1in 11,930 African Americans included
99.991% African Americans excluded
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