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Back in the LCN days...
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The need for replicate testing
and consensus profiles

Table 3
Results from an actual case showing derivation of the consensus result®

Sample Amel VWA THO D8 FG D21 Dis

D19 D3 D16 D2

XY 1619 67 1214 2024 2830 12F
XY 1619 6F 12,14 202425 2830 12F

XY 1619 6F 1214 2024 2830 12F
XY 1619 67 1214 2024 2830 12,12
X FER 415 - - -
X JER - - - -

1317 1516 1L13 172
1317 1516 1L13 1720
1317 1516 1L13  17.20

13,17 1516 11,13 17.2

14 16 5 -

*See Table 1 for full locus designations.

Gill et al. (2000)

Validation of Testing and OHLINE
Interpretation Protocols for Low

Template DNA Samples Using

AmpF£STR® Identifiler® o

Low-template Mixtures

CM|)

CROATIAN MEDICAL JOURNAL
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TABLE 4 Deteciian o repoating minos compnendaliees i 100 pg misuses
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Profile ison and statistical

For the purpeses of statistical evaluation for single-source
or deduced major component profiles when calculating
the random match probability, only the assigned alleles
that meet the interpretation requirements should be used
For loci assigned a“Z; only one allele is considered and the
randem match probability is calculated as 2p. For mixtures
where the profile of the major component cannot be de-
termined, a known sample may be compared and quali-
tative conclusions can be drawn. If the known sample’s
alleles are labeled at all loci where DNA alleles are repeat-
ing, the probability of exclusion of the individual from the
mixture may be calculated using the Random Man Not Ex-
cluded method.

Used “2p” for “Z2” calls
(only one allele present)

[The] phenomena of allelic drop-in and dropout must be taken

into account when evaluating the weight of the missing
allele(s). Statistical methods to achieve this purpose are
in the process of being refined and validated for forensic
casework (33,34). In the absence of such validated statisti-
cal methods, qualitative results may still be provided. Once
likelihood ratio methods are validated, they could also be
applied to the scenarios described above.

Forensic Science International: Genetics

Focensic Sclence Imernatonal: Cenedics 5 (2011) 376380

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/fsig

Analysis and interpretation of mixed profiles generated by 34 cycle
SGM Plus™ amplification

Jon H. Wetton*, John Lee-Edghill, Emily Archer, Valerie C. Tucker, Andrew J. Hopwood,
Jonathan Whitaker, Gillian Tully

Forensic Science Service 2960 Trident Court, Dmingham Busines Park, Sodhull 837 7YN, UK

Well-trained reporting officers could
reliably detect and report LCN mixtures
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Probabilistic Genotyping (1)
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Forensic Science International: Genetics

journal homepage: www slsevier.com/locate/faig
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Assessment of mock cases involving complex low template DNA mixtures:
A descriptive study

Corina C.G. Benschop, Hinda Haned. Tanja J.P. de Blaeij. Alexander . Meulenbroek, Titia Sijen*
Depatment o Homan g Trces, Nesherkants Forens s, . e 4044, 3430 A The Hogee, Th Neteronds

Table 2

for Table 1 of muck case 1.
e et e el k.

g

susjyauy

*

Reporting Officers and Prob Gen (LRmix)
LT-DNA mixture interpretation is feasible

Probabilistic Genotyping (Il)

Science & Justice

&7
# 3’% Volume 53, Issue 2, June 2013, Pages 103-114

DNA mixture genotyping by probabilistic computer
interpretation of binomially-sampled laser captured cell
populations: Combining quantitative data for greater
identification information

Jack Ballantyne® ® & & Erin K Hanson®, Mark W. Pedin> & - &

Laser Capture Microdissection
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Probabilistic Genotyping (l11)

Cantents lists svalsble mt ScienceDirect

Forensic Science International: Genetics

journal homepags: www.slsevier.comilocatalfsig

Verifying likelihoods for low template DNA profiles using k!J ot
multiple replicates
Christopher D. Steele**, Matthew Greenhalgh”, David ). Balding

UL Gt Intitets. Dt Builfing, Cowes Sree, Louion WCTE ST, UK
chi Cellmark: L. Abingion Business Park, Blcklands Way, Abingios GX14 VX, U

Recommendation that the inverse match probability
is the upper bound of the LR

IMP Lab-based

H=Q/X+dropin; Q=A (~500pg)
24 — H=QX+U1 (~500pg)
H=Q/X+U1; Q=C (~30pg)

Inverse Match Probability

Inverse Match Probability

Ca mixLR

mixLR

HLR (bans)

N
‘\‘\ Addition of

replicates

LikeLTD results with joint replicate analysis

pm—————r— 5y
~

Forensic Science International

journal homepage: www.alsevier.com/locata/forsciint =

Original Research Paper
Low-template DNA: A single DNA analysis or two replicates? @ S

Simone Gittelson ", Carolyn R. Steffen, Michael D. Coble
Nationst Insitace of Stadards and Techsology, 100 Beseuy Drve, Galthersdury, MD 20899, Unied Sites

(discrete probabilistic model of interpretation)

2 replicates generally have a greater expected
net gain compared to a single analysis
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Joint Analysis —an example

(Continuous Model)

02/17/2017

Firearms and Explosives,

mixed DNA profiles

e 1:1,2:1,3:1,4:1,and 5:1

* 500, 400, 300, 200, 100 pg input DNA

Contrib 1 Contrib 2 Weight
0.620
0 N 0.326
] LR=34 0.054
. 0.000
0.000
L L L L Contrib 1 Contrib 2 Weight
L ——
- 15.17 17,17 0.897
15.17 15,17 0.060
wol LR=1.1 17.17 15,15 0.042
1 l 15.17 16.17 0.000
5 1o 17 17.17 15,17 0.000
eisloloeo
D3s51358
[15,17] [15,17] 0.9850387488023131
[15,17] [17,17] 0.014225586745622698 LR_8 1
[15,17] [15,15] 5.573885976529381E-4 = O
[17,17] [15,15] 1.7427585441127485E-4
Electrophoresis 2014, 35, 3125-3133 3125
Todd W. Bille" Research Article
SI_MnM Weitz'
Samn Buckiens. Comparison of the performance of different
Jo-Anne Bright models for the interpretation of low level
Bureau of Alcahol, Tobacco,

* Used two samples with low allele sharing. 2 PCR amps.

* CPI, RMP (2p), Discrete Model, Fully Continuous Model
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Mixture Ratio (100pg input DNA)

Typical evidentiary items tested at the
ATFE Lab

Is it better to do one amp, or split the
extract and do replicates?

st apkpsmierr 5j Investigative
Genetics
RESEARCH Open Access

Comparison of STR profiling from low template
DNA extracts with and without the consensus
profiling method

cisedale” and Angela van Dad

Suggests it is better to do one amp
(compared to the consensus method)

Steele et al. (2014) Suggest replicates
with PG may tilt the argument
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Methods

* Two samples mixed at 1:1, 3:1, and 5:1 ratios

* DNA concentrations of 1.0, 0.5, 0.25, 0.125,
0.625 ng PCR input

* Single source and 2-person mixtures tested.

* The mixtures were tested for both “pristine”
and “degraded” conditions —in the degraded
examples, the “major” component was
exposed to UV light to induce DNA damage.

Methods

Example:

Total DNA Template
250pg

Compared to joint analysis of two

' . e e ov

template

Total DNA Template

Total DNA Template 250pg

500pg

@ (@0

Methods

* Evidence mimicked DNA recovered from a
Molotov cocktail where a single source or 2-
person mixture was recovered.

* H, = POl & UNK
* H, = UNK & UNK
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Results — Single Source

02/17/2017

2000

Single Source “Pristine” DNA

L]
\ A Joint A+B

® Replicate A

® Replicate B
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1800
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Results — 2-person Mixtures
(Pristine DNA)

02/17/2017

1:

1800
16.00
1400

1200

1 ratio 2-person, minor contributor “Pristine” DNA
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2000
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A
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5:1 ratio 2-person, minor contributor “Pristine” DNA
IMP
16.00 L} A
H
- 1000
® A
g 0
500
A
600
L]
~ .
LJ
500pg 250pg 125pg 62.5pg

Results — 2-person Mixtures
(Degraded DNA of the major contributor)

1:1 ratio 2-person, major contributor “degraded” DNA
2000
IMP,.,;
= Iy . IMP i
1500 Contributor 2
“Minor”
A
°
1000 n A
°
%:D Contributor 1 °
o “Major” (deg.)
(] =
) :
b '
500pg 250pg 125pg 62.5pg
w
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logLR

3:1 ratio 2-person, major contributor “degraded” DNA
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5:1 ratio 2-person, major contributor “degraded” DNA

IMP,..,;
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Conclusions

* In general, the joint analysis of replicates

produces a higher LR than either of the individual
replicates — but never exceeds the Inverse Match

Probability.

The analysis of a single amplification (total
template of X ng) usually gave a higher LR than
splitting the template (total DNA template of X/2
ng) and producing a joint analysis.

12
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Conclusions

* Additional studies are planned using a range
of allele sharing between the contributors and
testing higher order mixtures (3 and 4
contributors).

Thank you!

Becky Steffen (NIST)

Steven Weitz (ATFE)

NIST Special Programs Office and the
NIST Law Enforcement Standards Office

mcoble@nist.gov

FORENSIC SCIENCE
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INTERNATIONAL = . July 24-28 @NIST, Gaithersburg, MD

Technical Tracks

« Crime Scene
* Death Investigation

* Human Factors
 Legal Factors

+ Quality Assurance

* Laboratory Management
« Criminalistics

+ Digital Evidence

go.usa.gov/x9yEK

Or search for “NIST 2017 forensic error management”
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