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W02-2 - Probabilistic Genotyping, the LR, and Bayes' Theorem (Click here to submit questions)

hsc™
Probabilistic Genotyping, the LR, and
Bayes’ Theorem

Michael Coble, PhD
University of North Texas Health Science Center
Center for Human Identification

W2: Interpreting and Communicating DNA Evidence
in a Probabilistic Genotyping World

AAFS 73 Annual Scientific (Virtual) Meeting
February 15, 2021
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Pr(H, [E,1) _Pr(H,|1) Pr(E|[H,])

Pr(H,|E,I) Pr(H,|I) Pr(E|H,.I) LBayes
Posterior Prior Likelihood AAFS
Probability Probability Ratio

H,: POl is a contributor

The Likelihood Ratio

Information

IR Pr(|E|| H: E' —
: Pr( | H> ’ (Propositions)
Evidence

T LN\

Conditional H,: POl is not a contributor
Probability

2: l i keli hood ratio
POl : the DNA came from theApEBson of
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Probabilistic GeBotyping
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SWGDAM Verbal Scale

o verbalQualiie

1-2 Uninformative 3 S WG D A M WG D A M V er b a I
2-99 Limited Support
100-9,999 Moderate Support Scale
10,000-999,999 Strong Support
>1,000,000 Very Strong Support AAFS
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Pre-assessment opinion based on:

Just recently the forensic sclence
regulator (England and Wales) has

published guidelines based on the CAI
framework. See

Expert knowledge
of-evaluative-opinions by Tacha Hicks

Training / peer consultation
Research data — published /
unpublished

e Casework experience _

DNA . AAFS
Who
DNA .
Probabilities s s s
DNA
DNA DNA
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DNA

DNA profile

out comes

(maj or)(mi nor)
L
Summary: Given the propositions, and the circumstances
of the case we ask: ‘What would the DNA profile result look like?’
ﬁ ; High
Amount of DNA * Medium
transferred * Low
* None
Who might the * Matching POI
DNA profile = Non-matching
match? POI
) ¢ Full profile
What will the DNA . 0P rofile
rofile look like? E
P * DNA mixture
—
4:DNA What woul d the
i ke? AAFS
Summary of possible outcomes
Good quality Poor guality DNA DNA not No DNA profile or
DNA profile profile matching matching POI DNA profile of
matching POI POI sample donor
We can assign verbal terms to reflect expectations e.g. for sex
case scenario 2:
HIGH LOW VERY LOW VERY LOW
And / or we can assign personal probabilities to the verbal terms
Very High High Medium Low Very Low
0.99 0.8 0.5 0.1 0.01
Expectations for sex case scenario 2:
HIGH LOW VERY LOW VERY LOW
08 0.1 0.01 0.01 ‘J‘
5: Summary of possible
AAFS
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Y, W15-1 - STR Wars: Episode | — An Introduction (Click here to submit questions)

» Welcomé to the...

DNA AAFS

L

STR Wars: The Rise of Sequencing

For ehBEA Signature Preparatior

NGS , Y- Y-chr omo PdNe |,
Ychr omosome DNA
Ychr omosome DNA 1Y-STRs:
Pat er nal Lineade iden})ification
. 2 Y-SNPs .
Y-SNPs

L

MPS(Massively Par 858B8NP StedgOhampd omgg oups
12



DN A

Y-hapl ogr olups

250 pog

Forensic Validation Y-SNP MPS-Tool &

Summary of sensitivity testing results.

Sensitivity testing

Sample DNA input [pg] Aligned reads

Called Y-SNPs

Y-SNPs below read threshold

Y-SNPs dropped out Y haplogroup assigned

DNAA 1000 197,229 818 35 o Elblalal
500 233,536 833 21 0 Elblalal
250 232,040 826 22 U] Elblalal
100 113,082 751 88 11 Elblalal
50 161,805 669 83 9 Elblalal
25 98,878 443 42 369 Ekblalal
10 24,477 186 110 559 Elblal™
1 52 65 740 AlbT
DNAB 1000 836 23 ] Rlblala2ala2clalalala
500 845 14 o Rlblala2ala2clalalala
250 850 8 0 RilblalaZala2clalalala
100 756 74 25 Riblala2ala2clalalala
50 567 134 155 Rlblala2ala2clala
25 373 72 410 Rlblala2ala2cla
10 236 69 553 Rilblala2ala
1 25 51 783 Riblala2

Ralf... & Kayser Forensic Sci Int Genet 2019

6:Y-SNP MPS For ensi

c

VSaN P dvaRy S lo n

Y AAFS

Clean Tree Software AmpliSeq Y-SNP Ana

chrY 2710154 P305
chrY 4898665 V171
chrY 21866840 M42
chrY 23244043 M9379
chry 6932831 L413
chrY 14813991 M168
chrY 22744345 M294
chrY 15591537 M203
chrY 21717208 M14S
chry 14497207 P29
chry 21778998 M36
chrY 2663943 M40
chrY 6631743 MS5382
chry 21083420 P147
chry 14060308 P179
chry 21610831 P2
chrY 14140277 CT$1378
chrY 6818291 V38
chrY 14197977 P189
chrY 21612167 P1
chrY 14096577 M2
v chrY 14850341 M180

3

3

Y —chromosome phylogeny

7Y-SNPs

AL-T
Al-T
BT
BT

E

El
Elbl
Elbl
Elb1™
Elbla
Elbla
Elbla
Elbla
Elbla:

¢h ~ pos - marker_nan ~ haplogroup

1

1
1~
lal

Y-SNPs

A->G
c>G
AT
G->C
G->A
C>T
CoT
G->C
CT
A->C
c>G
c>T
C>A
T>A
A>C
G->A
T>C
CoT
G->A
G->A
A>G
T>C

A
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“Pooo0=oDp -

G

O-A-4A>0-40

OO0PrPPAHOPOPP OO

112
235
179
167

101
121
203
149

7

~ mutatic a ~ d - rea - call_pe - called_ba - sta.T

100 G D
99 G
00T
100 C
100 A
100 T
100T
100 C
00T
100 C
99 G
00T
100 &
93 A
98 C
99 A
93 C
00T
93 A
98 A
98 G
100 C D

OO0 0DODDODOOODODODOUDODODDODOOO

Ralf... & Kayser Forensic Sci Int Genet 2019
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STRs 8 New RBTR 16
9

L

RM Y-STRs Improve Male Lineage Differenti&

~7,800 unrelated males from 65 global populations

17 Yfiler Y-STRs 13 RMY-STRs

Ballantyne ... & Kayser Hum Mutat 2014

8YSTRs YSTR Mal e Lineage DAAFS&rent

Identification of New RM Y-STRs &

0.09
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[ = |
‘00.04
e
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Ralf ... & Kayser, Hum Mutat 2020
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B4 - A Metabolomic Analysis for the Discovery of the Age of a Bloodstain Marker (Ciick here to submit questions)

1. Introduction

Bloodsminsugc Time elapsed since
perated by DO . blood deposition
gf
. El .
e Y
Ll - > : -

Kl
-
Factors- influenci changes
* Variability of blood composition
* Environmental factor
* Substrate properties

AAFS
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21 28

21 28

10 11

15
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Veri Filer AAFS
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