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Overview

* Challenges of current DVI methods
* Software limitations
* Families with several missing

* Our solutions
* Computational DVI pipeline
* Joint analysis + generalised likelihood ratio (GLR)

* New program for genetic DVI: DIVIANA



Disaster victim identification (DVI)

Post mortem (PM) data
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Computational approaches
Ante mortem (AM) data M1 N N
\% 1 0 0.39
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» Joint / global

M2 M3 Vigeland & Egeland (Scientific Reports, 2021):

Joint DNA-based disaster victim identification




Joint analysis of DVI data
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Victims and R1 typed with 23 STRs.

Pairwise LR
M1 M2 M3
\%l 121.3 398.6 398.6
V2 0.6 36.6 36.6
V3 0.00 1.3 1.3

Joint likelihoods

Vi V2 V3 loglik

1 M1 M2 M3 -257.7
2 M1 M3 M2 -257.7
3 M2 M3 -268.9
4 x M3 M2 -268.9
5 M2 M1 M3 -272.6
6 M3 M1 M2 -2726
7 Ml * M2 -276.5
8 Ml * M3  -276.5
9 M2 M3 M1l -276.6
32 * * x*  -286.0
33 * M1 *  -286.5
34 * * M1 -292.2




A tool for interpreting joint results:

Generalised likelihood ratio (GLR)
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Victims and R1 typed with 23 STRs.
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GLR = 3
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Joint likelihoods

V1l V2 V3 loglik
1 M1 M2 M3 |-257.7
2 M1 M3 M2 -257.7
3 * M2 M3 -268.9
4 * M3 M2 -268.9
5 M2 M1 M3 -272.6
6 M3 M1 M2 -272.6
7 M1 * M2 -276.5
& Ml * M3  -276.5
9 M2 M3 M1l -276.6
32 * * * -286.0
33 * M1 * -286.5
34 * * M1 -292.2
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GLR — maXiEHl Li

manEHz L]

Interpretation of GLR = x

The best explanation of the data given H1

is X times more likely
than the best explanation given H2



Symmetric matches
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Vi V2 V3 loglik
1 M1 M2 M3 |-257.7 v
2 M1 M3 M2 -257.7 v
3 M2 M3 -2689 v
4 M3 M2 -2689 v
5 M2 M1l M3 |-272.6 x
6 M3 Ml M2 -2726 x
7 Ml * M2 -276.5 x
8 Ml * M3 -276.5 x
9 M2 M3 M1l -276.6 x
32 * * *  -286.0 x
33 * M1 *  -286.0 x
34 * * M1 -292.2 x




Data Relatedness  Analysis

PM data b New P

Family 1/1 M Edit

Mutation model + D__O

1 2

Frequency database +
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R1 M1 3 4

M2 M3

3 victims (OM/3F)

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23




Pedigree builder

Add child
Sibling
Parents

Swap sex

Remove

Edit role:

Missing
Untyped

Reference

Select

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23

Cancel
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@ Data  Relatedness  Analysis
PM data ' New 4 Family 1/1 M Edit
Mutation model + D——O
1 2

Frequency database 4
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R1 M1 3 4

M2 M3

3 victims (OM/3F)

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23
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Data Relatedness  Analysis

Familias - Browse... No file selected

New 4 Family 1/1 M Edit

D351358 THO1 D21511 D18551 PENTA_E D55818 D135317

B 16/17 6/9.3  29/31 14/16 712 11/ 10/13 D S
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PM data

Mutation model . @ —O

R1 M1 3 4

Frequency database

M2 M3

3 victims (OM/3F)

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23




Data Relatedness  Analysis

PM data v New 4 Family 1/1 M Edit
Mutation model + D__O
1 2

Frequency database +
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R1 M1 3 4

M2 M3

3 victims (OM/3F)

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23




Relatedness  Analysis

PM data + Now H Family 1/1 M Edit
Mutation model — D——O
1 2

4 Marker 1/23: D3S1358 M

O Nomodel OEqual ®Prop O Stepwise

Rate Rate2 Range
Female: 0,001

Male: 0,001 @
Apply to this marker Apply to all markers R1 M1 3 4

Frequency database t

M2 M3

3 victims (OM/3F)

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23




Data Relatedness  Analysis

PM data b New P

Family 1/1 M Edit

Mutation model + D__O

1 2

Frequency database +

© —0

R1 M1 3 4

M2 M3

3 victims (OM/3F)

3 missing (OM/3F)

1 typed ref

1 ref family

Number of markers, PM and AM: 23
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K\:‘/) Data  Relatedness  Analysis

B soLvE Identifications AM  PM  log Result plot

) Family Missing Sample Conclusion
Settlngs F1 M1 V1 1.21 x 102 7.06 x 104 Joint analysis {M1,M2,|
LR threshold F1 M2 V2/V3 2.95 x 105 Symmetric match Full siblings: {M2, M3} O
10000 F1 M3 V2/\V3 2.95 x 10° Symmetric match Full siblings: (M2, M3} 1 2
o [ ]
[J1gnore Sex

M2 M3
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M Data Relatedness  Analysis

B SoLvE Identifications AM  PM  log Result plot

|
Settings .
LR threshold F1 M2
led F1 M3 3 4
F1 M4
[ lgnore Sex " M5
F1 M6
F1 M7
. 7
F1 M8 %
F1 MO 1 2 5 M2 R4
& F1 M10
Download F1 M11
F1 M12
F1 M13 % 7z 7
R1 {M13 R2 R3 M3 M4 RS M5 | M6
6 M7 R6E M8 M9 M10 M11 M12




Data Relatedness  Analysis

B SOLVE Identifications AM  PM  log Result plot

_ Family Missing Sample GLR Conclusion Comment
Settlngs F1 M1 Excluded 5+ inconsistencies
LR threshold FI M2 Vs 170 x10° 144 x 10° |NISICRUGERINEN Joint analysis {M2,M3,
1ed F1 M3 Inconclusive GLR 3 | 4
F1 M4 Excluded 3+ inconsistencies
F1 M5 Inconclusive GLR

) Ignore Sex . .
1 M6 Vi 1.00 7.72 x 10° |NIGHCANGERINI Joint analysis (M2,M3,

F1 M7 Inconclusive GLR
1 M8 V4  285x10° IURGISPUEEEN step 1 %
F1 M9 Excluded 3+ inconsistencies 1 2 S M2 R4
& F1 M10 V2 2.58 x 10° Symmetric match V2 also matches M11

Download F1 M11 V2 2.58 x 10° Symmetric match V2 also matches M10
F1 M2 V3 4.78 1.02 x 107 |MASICANGERININ Joint analysis (M2,M3,
F1 M13 Nonidentifiable  Unrelated to R1, R2, R. p =
e g R1 [M13 R2 R3 M1.J M3 M4J RS M5 | M6

/7
% é

6 M7 R6 M8 M9 M10 M11 M12
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Gosh, I'd love to Beta version online
give Diviana a try! https://magnusdv.shinyapps.io/diviana
GitHub

https://qithub.com/magnusdv/diviana

GLR paper
Egeland & Vigeland (to be submitted)
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https://magnusdv.shinyapps.io/diviana

Diviana eudoreella




	Slide 1
	Slide 2: Overview
	Slide 3: Disaster victim identification (DVI)
	Slide 4
	Slide 5
	Slide 6: Interpretation of cap G cap L cap R equals x 
	Slide 7: Symmetric matches
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

