EUROPEAN DNA PROFILING GROUP (EDNAP) MEETING

Vilnius, Lithuania

25 April 2017

Host: Gintautas Sinkunas
Chairman: Niels Morling

A list of participants is attached.

Welcome
Gintautas Sinkunas welcomed members to Vilnius.

Update on exercises

A SNaPshot based method targetingl8 common mtDNA mutations  Niels Morling

The publication details are:

Weiler et al. A collaborative EDNAP exercise on SNaPshot™-based mtDNA control region
typing. Forensic Sci Int Genet 2017; 26: 77-84. doi: 10.1016/j.fsigen.2016.10.014.

Second exercise on methylated DNA and age David Ballard

David Ballard presented the results of the second collaborative EDNAP exercise on age
estimation by means of measurements of methylation of selected DNA positions (presentation
attached).

Exercise on mRNA typing with NGS Cordula Haas
Cordula Haas had sent a suggestion for a second NGS based study of discrimination between
various tissues and body fluids (presentation attached).

Updates from other groups

EUROFORGEN-NoOE — General update Theresa Gross

Theresa Gross gave an update on the project that is now a working group under the ISFG
(presentation attached).

EMPOP update Walther Parson
Walther Parson gave a short update of the activities of the ISFG (presentation attached).

High quality DNA sequence database - STRIdER Walther Parson
Walther Parson informed about the update of the website, https://strider.online. Colleagues
are invited to submit data to the database. In the near future, STRider will be used as a
screening tool and repository for population genetic information that is sent to Forensic
Science International: Genetics (presentation attached).

ISFG report Walther Parson
Walther Parson gave a short update of the activities of the ISFG (presentation attached).
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The EU supported project ‘VISAGE’ Walther Parson
The project will begin 1 May 2017. At the next EDNAP meeting, Walther Parson will give an
update.

National Commission on Forensic Science (NCFS) — John Butler Niels Morling

John Butler had sent his personal view on forensic science as a pdf presentation . The
presentation was presented and commented by Tom Callaghan and Niels Morling
(presentation attached).

Other activities

Interpretation of complex mixtures — SNPs Peter Gill

Peter Gill presented results of interpretation of SNP results obtained with massively parallel
sequencing. The open-source, qualitative LRmix and quantitative EuroForMix programmes
designed for multi-allelic STRs were modified so that they can be used for calculation of LR of
SNP data (abstract attached).

Activity propositions — primary/secondary transfer, etc. Peter Gill
Peter Gill gave a presentation of investigations of secondary transfer, shedder status, activity
propositions, etc. (presentation attached).

Future activities Niels Morling
Colleagues from Den Haag offered to organize a collaborative exercise on mtDNA
quantification. At least five laboratories expressed interest in participation in the exercise. The
exercise will be open for ENFSI members and other interested colleagues. EDNAP members
will receive information with e-mail (presentation attached).

Next meetings Niels Morling

Maria Vouropoulous, Athens, has suggested to her laboratory managers that Athens organizes
the next EDNAP meeting and meeting of the steering group of the DNA Working Group of
ENFSI. The EDNAP members were very happy with the suggestion and would very much
like to convene in Athens.

During the meeting of the ENFSI Steering Group it was agreed to give priority to the
following periods: 23-26 Oct 2017 (1% priority), 16-19 Oct 2017 (2" priority), and 30 Oct — 2
Nov 2017 (also 2" priority), Maria Vouropoulous and Niels Morling will be in contact.

At the ENFSI Steering Group meeting, the colleagues from Rome informed the group that
they are planning the EDNAP/CODIS/ENFSI meeting in April 2018, most likely during the
week 16-20 April 2017.

Any other business Niels Morling
There was no other business.

Closing of the meeting
The meeting closed with sincere thanks to Gintautas Sinkunas and all other colleagues, who
helped to organise the meeting.

Attachments are found at the EDNAP website http://www.isfg.org/EDNAP/Meetings:
e Agenda
e List of participants
e Presentations
o David Ballard: Report on methylated DNA and age determination
o Cordula Haas: Suggestion for a second collaborative exercise on mMRNA NGS
o Theresa Gross: Report on EUROFORGEN-NoE
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Walther Parson: EMPOP report

Walther Parson: STRIdER report

Walther Parson: ISFG report

John Butler: Forensic Science in the US

Peter Gill: Activity level propositions

Peter Gill: Interpretation of complex mixtures — SNPs

Arnoud Kal: Suggestion for a collaborative exercise on mtDNA quantification.

O O O O O O O
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AGENDA FOR THE EDNAP MEETING
VILNIUS - 25 APRIL 2017

Expected duration: 09.00 - 17.00

Coffee: 10.00 — Lunch: 12.30-13.30 — Coffee: 15.00

Host: Gintautas Sinkunas
Chairman: Niels Morling

Welcome Gintautas Sinkunas

Update on activities concerning
mtDNA SNP screening. Weiler et al. A collaborative EDNAP exercise Niels Morling
on SNaPshot™-based mtDNA control region typing. Forensic Sci Int
Genet 2017; 26: 77-84. doi: 10.1016/j.fsigen.2016.10.014.
Methylated DNA and age exercise David Ballard
Exercise on mRNA typing with MPS Cordula Haas

Suggestions for new collaborative exercises
Secondary transfer — is the time ready for an EDNAP exercise? Peter Gill

Updates from other groups

EUROFORGEN-NoE Theresa Gross
High quality DNA sequence database Walther Parson
ISFG — incl. EMPOP/STRIdER Walther Parson
The EU supported project ‘“VISAGE’ Walther Parson
National Commission on Forensic Science (NCFS) — John Butler Niels Morling

Other activities
Interpretation of complex mixtures — an update Peter Gill
Activity level propositions Peter Gill

Future activities

An mtDNA quantification collaborative exercise? Arnoud Kal
EDNAP meeting in the fall of 2017 — where? Please suggest Niels Morling
Any other business Niels Morling

EDNAP Meeting 25 April 2017 - Vilnius Doc: Agenda-EDNAP-Vilnius-7044.docx Page 1 of 1


https://www.ncbi.nlm.nih.gov/pubmed/?term=morling+kal+mtdna
https://www.ncbi.nlm.nih.gov/pubmed/?term=morling+kal+mtdna

EDNAP Meeting 25 April 2017 in Vilnius - Participants 29.4.2017 Page 1

Dr. Ricky Ansell
National Forensic Centre
S-58194 Linkdping
Sweden

Tel: +46 1056 28119
Fax: +46 13 14 57 15

E-mail: ricky.ansell@polisen.se

Dr. David Ballard

Forensic and Analytical Science
King's College London

Franklin Wilkins Building
Waterloo

SE1 9NH London

UK

Tel:

Fax:

E-mail: david.ballard@kcl.ac.uk

Dr. Regine Banemann
KT31
Bundeskriminalamt
Thaerstrasse 11
D-65193 Wiesbaden
Germany

Tel: +49 61155 16053
Fax: +49 611 5545 089

E-mail: regine.banemann@bka.bund.de

Dr. Ingo Bastisch
KT31
Bundeskriminalamt

Thaerstrasse 11

D-65193 Wiesbaden

Germany

Tel: +49 61155 16030

Fax: +49 611 5545 089

E-mail: ingo.bastisch@bka.bund.de

Dr. Auli Bengs

Department of Biology

Forensic Laboratory

National Bureau of Investigation
Jokiniemenkuja 4, PO BOX 285
FIN-01310 Vantaa

Finland

Tel: +358 2954 6377

Fax: +358 2954 6303

E-mail: auli.bengs@poliisi.fi

Dr. Anna Bragoszewska
Biology Department
Central Forensic Laboratory
Aleje Ujazowskie 7

00-583 Warsaw

Poland

Tel: +48226217916

Fax:

E-mail: anna.bragoszewska@policja.gov.pl

Dr. Thomas Callaghan

FBI

2501 Investigation Parkway
VA 221355 Quantico

USA

Tel: +1 703 632 22135

Directory: D:\..\Ednap

Text source: edlislan.for-7042.docx

Data source: Ednap.xlIsx



EDNAP Meeting 25 April 2017 in Vilnius - Participants 29.4.2017 Page 2

Fax:
E-mail: thomas.callaghan@ic.fbi.gov

Dr Edward Connolly

DNA Section

Forensic Science Laboratory
Garda Headquaters

Phoenix Park

Dublin 8 Dublin

Ireland

Tel: +35316662971

Fax:

E-mail: econnolly@fsi.gov.ie

Dr. Denise Syndercombe Court
Forensic and Analytical Science
King's College London

Franklin Wilkins Building
Waterloo

SE1 9NH London

UK

Tel: +44 20 7848 4155

Fax: +44 20 7848 4129

E-mail: Denise.syndercombe-court@kcl.ac.uk

Dr. Paulo Miguel Ferreira
Laboratorio Polica Cientifica
Policia Judiciara

LPC - Biotoicoloma

Rua Bones Fereire 174
1165--007 Lisboa

Portugal

Tel: +351366843577

Fax:
E-mail: paulo.miguel.ferreira@pj.pt

Professor Peter Gill

Department of Forensic Biology
National Institute of Public Health
PO Box 4404

Nydalen

N-0403 Oslo

Norway

Tel:

Fax:

E-mail: peterd.gill@gmail.com

Ms. Theresa Gross
Institute of Legal Medicine
University of Cologne
Melatenguertel 60-62
D-50823 Cologne
Germany

Tel: +49 221 478 89447
Fax:

E-mail: theresa.gross@uk-koeln.de

Dr. June Guiness

Home Office

Forensic Science Regulator Unit
5 St. Philips Place, Colmore Row
B3 2PW Birmingham

UK

Tel: +44 121 200 3830

Fax:

E-mail: june.guiness@homeoffice.gsi.gov.uk

Directory: D:\..\Ednap

Text source: edlislan.for-7042.docx

Data source: Ednap.xlIsx



EDNAP Meeting 25 April 2017 in Vilnius - Participants 29.4.2017

Dr. Arnoud Kal

Department of Human Biological Traces
Netherlands Forensic Institute

Laan van Ypenburg 6

24 97 GB The Haque

The Netherlands

Tel: +31 708 886 729

Fax: -

E-mail: a.kal@nfi.minvenj.nl

Dr. Ate D. Kloosterman
Department WISK
Netherlands Forensic Institute
Laan van Ypenburg 6

24 97 GB The Haque

The Netherlands

Tel: +31 70 888 6747

Fax: +31 70 888 6553

E-mail: a.kloosterman@nfi.minvenj.nl

Dr. Alexander Kneppers

Department of Human Biological Traces
Netherlands Forensic Institute

Laan van Ypenburg 6

24 97 GB The Haque

The Netherlands

Tel: +31629623036

Fax:

E-mail: s.kneppers@nfi.minvenj.nl

Dr. Bas Kokshoorn

Tel: +31708886750
Fax:

E-mail: b.kokshoorn@nfi.minvenj.nl

Ms Angeles Lozano
Forensic Science Laboratory
Police

Madrid

Spain

Tel: +34915828247

Fax: +34915828251

E-mail: mlozano0010@policia.es

Dr. Bente Mevag

Department of Forensic Biology
Norwegian Institute of Public Health
PO Box 4404

Nydalen

N-0403 Oslo

Norway

Tel: +4721077605

Fax:

E-mail: mnbeme@ous-hf.no

Professor, dr.med. Niels Morling
Section of Forensic Genetics
Department of Forensic Medicine
Faculty of Health Sciences
University of Copenhagen
Frederik V's Vej 11

DK-2100 Copenhagen

Denmark

Tel: +45 3532 6115

Directory: D:\..\Ednap

Text source: edlislan.for-7042.docx

Data source: Ednap.xlIsx



EDNAP Meeting 25 April 2017 in Vilnius - Participants 29.4.2017 Page 4

Fax: +45 3532 6270
E-mail: niels.morling@sund.ku.dk

Dr. Fabrice Noél

National Institute of Forensic Science
98-100 Chaussee de Vilvorde

B-1120 Bruxelles

Belgium

Tel: +32 2243 4604

Fax: +32 2240 0501

E-mail: fabrice.noel@just.fgov.be

Mr Terenze Ong

Biology Division & DNA Profiling Laboratory

Applied Sciences Group
Health Sciences Authority
11 Outram Road

169078 Singapore
Singapore

Tel: +358295486449

Fax:

E-mail: terenze_ong@hsa.gov.sg

Prof. Dr. Walther Parson
Institute of Legal Medicine
Medical University of Innsbruck
Mdillerstrasse 44

A-6020 Innsbruck

Austria

Tel: +43 512 9003 70640

Fax: +43 512 9003 73640

E-mail: walther.parson@i-med.ac.at

Mr Markus Pirttimaa

Department of Biology

Forensic Laboratory

National Bureau of Investigation
Jokiniemenkuja 4, PO BOX 285
FIN-01310 Vantaa

Finland

Tel:

Fax:

E-mail: markus.pirttimaa@poliisi.fi

Dr. Maria Jodo Anjos Porto

Department of Forensic Genetic

National Institute of Fornsic Medicine and
Forensic Sciences

University of Coimbra

Largo da Sé Nova

P-3000-213 Coimbra

Portugal

Tel: +351 239 854230

Fax: +351 239 826132

E-mail: m.joao.porto@inmlcf.mj.pt

Prof. Dr.med. Richard Scheithauer
Institute of Legal Medicine
Medical University of Innsbruck
Mullerstrasse 44

A-6020 Innsbruck

Austria

Tel: +43512 9003 70600

Fax: +43 512 9003 73600

E-mail: richard.scheithauer@i-med.ac.at

Directory: D:\..\Ednap

Text source: edlislan.for-7042.docx

Data source: Ednap.xlIsx



EDNAP Meeting 25 April 2017 in Vilnius - Participants 29.4.2017 Page 5

Dr. Bo Simonsen

Section of Forensic Genetics
Department of Forensic Medicine
Faculty of Health Sciences
University of Copenhagen
Frederik V's Vej 11

DK-2100 Copenhagen

Denmark

Tel: +45 3532 6136

Fax: +45 3532 6270

E-mail: bo.simonsen@sund.ku.dk

Dr. Christopher Syn

Biology Division & DNA Profiling Laboratory

Applied Sciences Group
Health Sciences Authority
11 Outram Road

169078 Singapore

Singapore

Tel: + 65 6213 0779 / 682

Fax: +65 6213 0855

E-mail: Christopher_SYN@hsa.gov.sg

Dr. Maria Vouropoulou
Forensic Sciences Division
DNA Subdivision

Hellenic Police

Antigonis 2-6 & L.Anthinon
GR-104 42 Athens

Greece

Tel: +30 210 510 3437

Fax: +30 210 510 3408

E-mail: m.vouropoulou@astynomia.gr

Directory: D:\..\Ednap Text source: edlislan.for-7042.docx

Data source: Ednap.xlIsx



Exercise

ey

' ING'S
David Ballard Eoiee
EDNAP, Vilnius 2017 LONDON




EDNAP EXERCISE

Part 1
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Part 1

- Results now received from 15 laboratories
- 8 MiSeq only
> 5 PGM only
> 2 MiSeq and PGM

- 7 Methylation standards between 0-100% sent out to all
labs
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Part 2

+ Results now received from 15/15 laboratories

+ Samples sent:
- 7 blood stains (labelled A-G in the following slides)

- 2 methylation standards

- Also possible to analyse 3-6 samples unique to the
laboratory



ANN Based Prediction Model
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Prediction Results from EDNAP Laboratories
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Prediction Results from EDNAP Laboratories
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Prediction Results from EDNAP Laboratories
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Prediction Results from EDNAP Laboratories
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Prediction Results from EDNAP Laboratories

Sample G
A *
A
A A ¢ * *
A A N
A ¢ .
Llab3 Lab10 Lab7 Lab1l Lab12 Lab13 Lab14 Lab15 Lab1l Lab 2 Lab 8 Lab9 Lab16 Lab11l

MiSeq
A MiSeq

4 PGM/S5 Corrected

— Lineaer (Actual Age)

S5



Combined prediction results from EDNAP labs for samples A-G
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Combined prediction results from EDNAP labs for samples A-G

Average Prediction Error Per Laboratory
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EUROFORGEN / EDNAP
MRNA NGS exercise 2

Assay for body fluid/tissue
identification & cSNPs

Cordula Haas / Sabrina Ingold / Guro Dgrum
Erin Hanson / Jack Ballantyne

25. April 2017, Vilnius
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Collaborative exercise mMRNA NGS part 2 SE.URQ;- ORGEN

« only MiSeq laboratories (1/2 library kit left from exercise 1)

« targeted mMRNA NGS approach for the identification of blood,
saliva, semen, vaginal secretion, menstrual blood, skin
and cSNPs assay to associate specific mMRNA transcripts to an
Individual (separate assays)

 RNA extraction (manual or kit), DNase treatment, quantification
* Protocols and primerpools will be provided
» Laboratories will analyse 12 samples provided by UZH

« Results (FASTQ files) will be collected and evaluated by UZH

7 EUROFORGEN-NOE is funded by the European Commission
S 1| — within the 7th Framework Programme

SEVE A
MMMMMMMMM
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Timeline % EURQFORGEN

04/2017 Suggestion for Collaborative exercise,
part 2 (MRNA & cSNPSs)

06/2017 Shipment of samples, primers, protocols
09/2017 Submission of results

10/2017 Presentation of results at next EDNAP meeting

— We will contact the MiSeq laboratories who participated in
Exercise 1 directly

7 EUROFORGEN-NOE is funded by the European Commission
il within the 7th Framework Programme

SEVE A
MMMMMMMM



EURUFDRGEN

detwork of Excellence

EUROFORGEN-NOE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMM
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g EURQFORGEN

Recent advances and future
perspectives of the European Forensic
Genetics Network of Excellence

Theresa Gross

on behalf of

Prof. Dr. Peter M. Schneider
Institute of Legal Medicine
University Hospital of Cologne

EDNAP meeting, Vilnius,
Lithuania, 25" April 2017

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slideno 1
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% EUROFORGEN
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Topics

« The short term fellowship program
 Free online website resources
— Publications
— Videos
— ,Making Sense” guide
« Members‘ area online resources
— Publications for downloading
— Resources on ethical, legal and social aspects
— Online Training Academy
« Future perspectives

« Social media

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slide no 2
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The Short Term Fellowship Program EUROEORGEN

Metwork of Excellence

« 45 fellowships awarded to applicants from 12 countries,
visiting host labs or workshops in other 13 countries

Applicants' countries Host countries

. Switzerland i
Slovenia__ Sweden Germany 2% Alg,”a Belgium
4% _\ 79  Greece . ©
UK

2% 4%
5% Denmark
Italy 7%
7% The
0 Netherlands
11% 7%
Turkey
4%
The
Netherlands
13%

Spain )
20%
Spain
4% poland Norway L Italy Greece
2

7% Portugal
2%

Poland
5%

% 4% 4%

EUROFORGEN-NOE is funded by the European Union )
within the 7th Framework Programme 26/04/2017 Slide no 3
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The Short Term Fellowship Program E’E,UHDW'?G_EN

Main purposes of the visits

Other 2
Social, ethical and legal aspects 3
Comparisons (current practice, education) 5
Ancestral Informative Markers 5
External Visible Characteristics 5
Learning different techniques _ 8
Kinship analysis _ 10

Mixture interpretation | | _ 20

EUROFORGEN-NOE is funded by the European Union

within the 7th Framework Programme 26/04/2017 Slide no 4




No more EUROFORGEN funding - &
are there any other fellowships offered? % EUROFORGEN

« The ISFG is offering up to 10 travel fellowships for scientists
to support transnational exchange visits annually between
collaborating research groups for specific projects related to
forensic genetics.

« Each fellowship includes financial support for travel and
accommodation of up to EUR 1,000 for visits within the
same continent, and EUR 2,000 for visits from continent
to continent.

« Applicants must be ISFG members and have to submit a
written application.

« See https://lwww.isfg.org/Members+Area/Overview

International Society for Forensic Genetics

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slide no 5




Recent research publications

)

EUROFORGEN

Network of Excellence

f v

About EUROFORGEN-NoE

The Group

The Project
Networking Activities

Training

Dissemination Activities

Consortium publications
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The original articles listed below have been published in scientific journals, and
mainly describe results from Work Package 3. In case of co-authorship, the work
of one or several of the contributing authors has been funded by
EUROFORGEN-NoE.
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21 Dowload here

2016

A 17-month time course study of human RNA and DNA
degradation in body fluids under dry and humid environmental

conditions.
International journal of legal medicine. 2016 Nov;130(6).1431-1438

Authors: Sirker M, Schneider PM, Gomes |

Publffed
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@. Bleka et al.: EuroForMix: An open source software based on a continuous
model to evaluate STR DNA profiles from a mixture of contributors with
artefacts. FSI Genetics. 2016; 21:35-44

M. Eduardoff, T.E. Gross et al.: Inter-laboratory evaluation of the
EUROFORGEN Global ancestry-informative SNP panel by massively parallel
sequencing using the lon PGM™ . FSI Genetics. 2016; 23:178-89

M. Sirker et al.: A 17-month time course study of human RNA and DNA
degradation in body fluids under dry and humid environmental conditions.
Int. J. Legal Med. 2016;130:1431-1438

M. Sirker et al.: Evaluating the forensic application of 19 target microRNAs as
biomarkers in body fluid and tissue identification. FSI Genetics. 2017; 27:41-49

EUROFORGEN-NOE is funded by the European Union
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About EUROFORGEN-NoE Information on Consortium publications Newsletter (3/2016)

Lol Welcome to the project dissemination sitel Here you can find most recent

——
R
The Project Consortium publications authored by EUROFORGEN project partners: —
| PEmeass)

Networking Activities ‘A Guide to Legal and Ethical Principles and Practices in Forensic

Training Genetics’

Syndercombe Court, Kristiina Reed, Prof Robin Williams and Dr =1 Dowload here
Dissemination Activities 'hias Wienroth

C rti blicati
R — Since their first appearance in the 1980°s, forensic DNA profiling technologies

Research articles have become an increasingly important aspect of criminal, security, and mass
Videos / Interviews disaster investigations. This has been made possible by a combination of

technical, organizational and legislative developments which include

Forensic genetics explained

improvements in DNA extraction and analysis processes, the establishment of
Making Sense of Forensic

Genetics

national and international laboratory standards, judicial acceptance of the
robustness of DNA evidence, and the growth of national forensic DNA
Contact databases as a means of storing, searching and comparing crime scene DNA
profiles with profiles obtained from known individuals and retained under a

wiariahe AF lnmal remimnae Thice CHINOIEOITT R Aaliviaraklo avoeaslifiac tho viooar ~F

Login
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Recent research publications %*EUHDI—-‘[‘J%—EGEN

« ‘A Guide to Legal and Ethical Principles and Practices in Forensic Genetics’
D. Syndercombe Court, K. Reed, R. Williams, M. Wienroth

« ‘A comparative audit of legislative frameworks within the European Union for the
collection, retention and use of forensic DNA profiles’
K. Reed, D. Syndercombe Court

* ‘Public perspectives on established and emerging forensic genetics technologies in
Europe’ R. Williams, M. Wienroth

« 'Ethical, Social and Policy Aspects of Forensic Genetics: A Systematic Review'
R. Williams, M. Wienroth

« ‘A state-of-the-art description of handling biological evidence from crime scene to
court room’ The EUROFORGEN Consortium

« All publications available on EUROFORGEN website

EUROFORGEN-NOE is funded by the European Union
within the 7th Framework Programme
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Venice 2016: Dissemination Conference SFUHUFQH@EN

b

EUROFORGEN

n u Home I Dissemination Activities - Videos / Interviews

« Full day conference (9-18 h)

About EUROFORGEN-NoE EUROFORGEN's International Dissemination
The Group Conference - Venice, 23 June 2016

7 invited scientists and

T Prpject 6 consortium partners
Networking Activities

Training EUROFORGEN-NOE Dissemination Conference-... @ #

* Round table with 6 speakers

Dissemination Activities

L LU

Consortium publications Ly - Dissemination via social

Research articles R i ,, media & EUROFORGEN
w”i“ a newsletter

Videos / Interviews
i

Forensic genetics explained _M m: Hla s
Making Sense of Forensic . . .
Genetics « 6 videos with overview
and interviews with 5
speakers
The following set of interviews was produced in the context of EUROFORGEN's
Tweets & International Dissemination Conference "Forensic DNA analysis in the light of
@EUROFORGEN new security needs":

s EUROFORGEN-NOE is funded by the European Union
within the 7th Framework Programme
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About EUROFORGEN-NoE The following set of videos was produced by different EUROFORGEN partners Newsletter (3/2016)

and presents a variety of interesting "Questions and Answers” on Forensic

The Group = e
Genetics: i
The Project T
Networking Activities lva Gomes/Theresa Groflt/Miriam Sirker (UHC): DNA identification | H
— Languages: English, German, Spanish, Portuguese
NI lva Gomes/Theresa Grof/Miriam Sirker (UHC): DNA identification Il | SR
Languages: English, German, Spanish, Portuguese * Dowload here

Dissemination Activities Marielle Vennemann/Hannah Holtkotter/Kristina Schwender (WWU):
Presumptive test for blood: Kastle-Meyer
Presumptive testfor semen: Phosphatase

ula Haas/Sabrina Ingold (UZH): mRNA as a tissue-specific forensic
Videos / Interviews genetic marker
Manfred Kayser (Erasmus MC): Forensic Use of Y chromosome DNA

Consortium publications

Research articles

Forensic genetics
Walther Parson (IMU): When to use mitochondrial DNA in forensic

explained ,
. : genetics
L S I Tomasz Kupiec (JU): DNA from bones
Genetics Languages: English, Polish
Contact Manuel Fondevila (USC): What is meant by “prediction of

biogeographic ancestry”?

Login
Manuel Fondevila (USC): ;Qué entendemos por determinacidn del

origen biogeografico?

Tweets by Maria de la Puente (USC): What are the advantages of multialellic SNPs
@EUROFORGEN in identity testing?

Vania Pereira/Marie-Louise Kampmann (UCPH): Forensically relevant
NGS technologies

& EUROFORGEN-NDE

Retw =d
B Ewelina Pospiech (JU): What is Forensic DNA Phenotyping?
g tEterrsch;f'der Athena Vidaki (Erasmus MC): Age prediction in forensic genetics
@pschneldoo
Guro Dorum/Navreet Kaur (UMB): The prosecutors fallacy & defence
Summary of German plans to lawvers fallac
Iegallze forensic DNA phenotyplng i
in criminal casework Rafaela Granja (USC): What is "Familial searching”?

EUROFORGEN-NOE is funded by the European Union
within the 7th Framework Programme




. . . y \
»Forensic Genetics explained EUROFORGEN

Network of Excellence

b

EUROFORGEN

Network of Excellence Login Search Contact Sitemap Imprint

n u Home I Dissemination Activities - Forensic genetics explained

- =3

About EUROFORGEN-NoE Newsletter (3/2016)

The Group TN

ufr ]
The Project -l al " 2 g ‘ } - —
Networking Activities VO R W o e e nL
Training qar S ‘

News

21 Dowload here
Dissemination Activities

Consortium publications
Research articles

Videos / Interviews

Making Sense of Forensic
Genetics
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Making Sense of Forensic Genetics Newsletter (3/2016)

What can DNA tell you about a crime?

= ==
L]
DNA is present in most cells of our body. It is unique to each of us, and we leave u
a trail of it everywhere we go. Forensic investigators take advantage of this,
using our DNA to draw conclusions about where we've been and who we've T
interacted with. DNA analysis has revolutionised forensic science. However, & By e
forensic experts have raised concerns that how DNA can be used in criminal

investigations and in court is often misunderstood and misrepresented.

MAKING SENSE OF

FORENSIC
_ GENETICS

d

EUROFORGEN researchers have invited the UK chanty organization ;Sense
about Science” to work on a public engagement project, to address these
misconceptions and produce Making Sense of Forensic Genetics. This quide

EUROFORGEN-NOE is funded by the European Union
within the 7th Framework Programme
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,Making Sense of Forensic Genetics*

C

SENSE 5 .
about SCIENCE ~ / FOR g h ABOUT US...

Sense about Science is an independent : For more copies or further
campaigning charity that challenges information contact

the misrepresentation of science : Sense about Science:

and evidence in public life. We advocate : <
openness and honesty about research hello@sanseabottscience.org
findings, and work to ensure the public : +44 20 7490 9590

interest in sound science and evidence : www.senseaboutscience.org
is recognised in public discussion and policy

M A KI N G S E N S E O F making. We focus on socially and scientifically

difficult issues where evidence is neglected,

politicised or misleading.
Sense about Science is a small team working

with thousands of supporters, from world-

leading researchers to community groups.
The European Forensic Genetics Network
p of Excellence brings together forensic
scientists, social and legal researchers
from seven European countries, who study

novel forms of forensic DNA profiling :
and searching techniques. : Sg(;t?ESCIENCE

Published in 2017 by

Sense about Science
14a Clerkenwell Green
London EC1R ODP

Registered Charity No. 1146170
Company No: 6771027

This document s licensed und

What can DNA tell e

No Derivative

you about a crime? { Engiand&iales License.©

Published in 2017

This project was financially supported from the European Union G
Seventh Framework Programme (FP7/2007-2013) under grant s EUROFORGEN
agreement n° 285487 (EUROFORGEN-NoE). Ne o e

EUROFORGEN-NOE is funded by the European Union
within the 7th Framework Programme




DNA can come from almost all types of biological sources and is analysed using a variety

of techniques. Which technique investigators choose depends on the amount of DNA available

and the questions they are trying to answer. As forensic DNA techniques have developed over time,
their ability to detect smaller and smaller amounts of DNA has increased. This has brought justice

to the perpetrators of unsolved crimes, but it also raises the risk of wrongful acquittals and convictions
if appropriate safeguards are not in place.

Our DNA is everywhere. We're constantly shedding it, passing it to other people, and moving
it around. This means that sometimes DNA detected at a crime scene has nothing to do with
the crime. Because of this, investigators need to consider when and how DNA might have
been deposited onto a surface or object.

DNA doesn't solve crimes in isolation. DNA profiling is an effective investigative tool
to be used within the wider context of all other evidence in a case.

Matching DNA profiles from crime scene material with those stored in DNA databases

has been one of the most significant innovations in crime fighting in recent history, providing
vital intelligence and saving police forces time and money. However, the use of DNA databases
has also raised concerns about privacy, data security, and fairness.

Not all DNA matches are equally informative. Just because DNA from a crime scene matches

a suspect’'s DNA, this doesn't necessarily mean they contributed it. Crime stain DNA is often
missing some of the markers needed to generate a full DNA profile; in such cases several people
may be a ‘match’, but none may be the contributor. For this reason forensic scientists often employ
statistics to convey the meaning of the strength of the evidence.

The latest advances in forensic genetics enable externally visible characteristics such as hair
or eye colour to be predicted from someone’s DNA. This could be a powerful investigative tool,
but the possibilities of what is currently achievable have sometimes been exaggerated.

More information and sources.
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,Making Sense of Forensic Genetics*

http://senseaboutscience.org/activities/making-sense-of-forensic-genetics/

/ Making Sense of Forensic
Genetics

What can DNA tell you about a crime?

Forensic genetics is an increasingly complex field
and its use in the criminal justice system is often
misrepresented and misunderstood.

Published: 25 January 2017

All our guides are date stamped and reflect the
scientific findings and knowledge available at the
time of publication.

DOWNLOAD MAKING SENSE OF
FORENSIC GENETICS PDF
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The Virtual Institute of Research for ®
Forensic Genetics  EUROFORGEN

e T
xcellence

EUROFORGEN

MNetwork of Excellence

Home = Networking Activities & European Virtual Institute of Research in Forensic Genetics

European Virtual Institute of Research in Forensic
Genetics - access query

The Project

You are interested in becoming a member of the European Virtual Institute of Research in

Hetworking Activities Eorensic Genetics?

European landscape in forensic

genetics If you are a scientist working at a forensic genetics laboratory, ar a professional working in

an institution of the justice system, you are invited to join the Virtual Institute. Flease see our

e Newsletter 3/2014 for further details.

Fesearch Laboratories in
Zurope Flease enter your personal contact data, and the data of your institution below. We will werify
your request and come back to vou in the following days.

European Virtual Institute of

Research in Forensic Genetics One requirement to get access to the EUROFORGEN-MNoE Virtual Institute of Research in
Forensic Genetics is the panticipation of your institution by submitting the

Training
EUROFORGEN-MoE Al guestionnaire.

e——

Dissemination Activities Your EURODFORGEN-NOE team.

Contact



The Virtual Institute of Research for (Y
Forensic Genetics ggunqmpggu

 Dedicated "for members only" area of website

— Accessible after individual registration to obtain a user
name and password

— All colleagues working in institutions who have
submitted their contact data with a questionnaire
will be admitted

— Please do not hesitate to inquire if you are not sure
about the participation of your lab!

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme 26/04/2017 Slide no 18
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n ﬂ search

Virtual Institute for Forensic Genetic Research in

Europe
Our website will provide a framework for exchange of expertise and data, not
only between consortium members but with any other individuals or institutions
working in forensic genetics in Europe. It will bring together the knowledge and
resources centered on forensic genetics tools and education at a European _
_ level, and allow researchers, forensic practitioners, stakeholders and legal 2 Dowload here
experts to interact with the network. Currently, the following resources are
EUROFORGEN Course Material: Up-to-date lectures and presentations

. EUROFORGEN members on major topics of forensic genetics derived from the "Train the Trainers"
area workshop series.
EUROEORGEN course EUROFORGEN publications: Original publications from EUROFORGEN
terial Consortium members available for downloading.

e Ethical, Legal and Social Aspects of Forensic Genetics: a selection
EUROFORGEN publications of the most significant commentaries on forensic genetic policies and
Ethical, Legal and Social practices relevant to the topic in question.
Aspects of Forensic Recommended Open Software: a list with open software tools is

displayed together with a brief description on their applications.

Online Training Academy - Webinars: presentations and recordings of
the EUROFORGEN webinar series.

Online Training Academy - Lectures: recorded lectures prepared by

Online Training Academy - EUROFORGEM consortium partners on a variety of topics in the field of
forensic genetics.

Genetics

Recommended open
software

Webinars

Online Training Academy - Please use the blog for your feedback, and your suggestions for improvement.
Lectures The contents will be regularly updated and expanded.




The Virtual Institute: s
ELSA Resource Database  EUROFORGEN

e
rcelience

e Ethical, Legal and Social Aspects of Forensic
The Group Genetics —_—
The Project ) : ) ) R

The virtual resource bank on ethical, legal and social aspects of forensic :
Networking Activities genetics contains a selection of the most significant commentaries on forensic .|
Training genetic policies and practices relevant to the topic in question. Further

references can also be found in many of the papers included, but readers may
find the EUROFORGEN reports and publications included in Folder Two to
provide an especially detailed set of references and recommendations for
further reading.

it Dowload here
Dissemination Activities

EUROFORGEN partner area

Ho. Folder title

EUROFORGEN members ] Public Reports on Ethical, Legal and Social Aspects of
drea Forensic Genetics

EUROFORGEN course

material 5 EUROFORGEN Reports and Publications on Ethical, Legal

EUROFORGEN publications and Social Aspects of Forensic Genetics

Ethical, Legal and Social

) 3 Forensic DNA Databasing
Aspec‘ls of Foerensic

Genetics 4 Forensic DNA Effectiveness Studies

Recommended open

software 5 Familial Searching
Online Training Academy -
Webinars 6 Forensic DNA Phenotyping

Online Training Academy -
7 Next Generation Sequencing

Lectures
8 DNA and Disaster Victim Identification
Tweets » 9 Public Attitudes to DNA Profiling and Databasing
@EUROFORGEN

10Legal Frameworks, Judgements and Commentaries

L R L

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme 26/04/2017 Slide no 20




The Virtual Institute: s
Online Training Academy - Webinars EUROFORGEN

About EUROFORGEN-NoE
The Group

The Project

Networking Activities

Training

Dissemination Activities

EUROFORGEN partner area
EUROFORGEN members
area
EUROFORGENM course
material
EUROFORGEN publications
Ethical, Legal and Social
Aspects of Forensic

Genetics

Recommended open
software

Online Training Academy
- Webinars

Online Training Academy -
Lectures

Excellence

Online Training Academy - Webinars

Below, please find the presentations and recordings of the
EUROFORGEN webinar series. Thank you for your interest!

IEHI

Webinar No. 1: Relationship Inference with Familias

Date and time: Wednesday, 9th November 2016, 11 am. (CET)
Speaker: Prof. Thore Egeland, Morwegian University of Life Sciences
it Presentation

2l Recerding

=1 Dowload here

Webinar No. 2: Probabilistic assessment of complex mixtures:
validation of software and courtroom experiences
Date and time: Monday, 21st November 2016, 10 a.m. (CET)
Speaker: Prof. Peter Gill, Norwegian Institute of Public Health (MIPH)
it Presentation
Recording

Webinar No. 3: Filosofia de la interpretacién de la evidencia de ADN
forense y comunicacion del valor de la prueba
Date and time: Monday, 28th November 2016, 3 p.m. (CET)

Speaker: Prof. Angel Carracedo, University of Santiago de Compostela
(USC)
21 Presentation

+ Recording

Webinar No. 4: 5NPs and Mining Genomic Databases to Know More
About Forensic Loci

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme 26/04/2017 Slide no 21
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« 5 webinars with 495 participants from 40 countries

Justice SystemOthers
Private Companies

Institutes of Forensic
Sciences

Police

Universities

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme 26/04/2017 Slide no 22
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Online Training Academy - Recorded Lectures  EUROFORGEN

About EUROFORGEN-NoE

The Project
Networking Activities

Training

Dissemination Activities

EUROFORGEN partner area
EUROFORGEN members
area
EUROFORGEN course
material
EUROFORGENM publications
Ethical, Legal and Social
Aspects of Forensic

Genetics

Recommended open
software

QOnline Training Academy -
Webinars

Online Training Academy
- Lectures

e
rcelience

Online Training Academy - Recorded Lectures
—————

Below, please find further recorded lectures prepared by %

EUROFORGEN consortium partners on a variety of topics in the field iy ;

of forensic genetics: m
TR

Titia Sijen (NF1): Prevalence on human cell material: DNA and RNA =1 Dowload here
profiling, public and private objects and activity scenarios

Titia Sijen (NF1): Body fluid and Organ typing throughout mRNA

profiling

Manfred Kayser (Erasmus MC): Forensic use of ¥ chromosome DNA

Walther Parson (IMU): Quality Contreol in Forensic Mitochondrial

Genetics

Walther Parson (IMU). Mitochondrial DNA Alignment

Waoijciech Branicki (JU): Predictive DNA analysis (in Polish)

Wojciech Branicki (JU). Predictive DNA analysis (in English)

Peter Gill (MIPH): Presenting DMNA evidence in court, focus: role of
the expert withess in an adversarial system

Marielle Vennemann (WWU): Presenting DNA evidence in court,
focus: inquisitorial system

Denise Syndercombe Court (KCL): The UK National DMA Database
@yvind Bleka (NIPH): Several lectures, tutorials and practical

sessions on the use of the probabilistic software for mixture
interpretation "EurcForMix"

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme 26/04/2017 Slide no 23



EUROFORGEN Website — Visitors 0y
(Oct. 2015 - Dec. 2016) & EURDFORGEN

« 5,651 visits with an average session duration of 7 min 10 sec.
» Average 5.81 pages opened per session (sessions under 2 seconds excluded)
« 58.73 % of all visits (3,319) were new visitors

1 T, 728

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slide no 24
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WP5: Education, Training and Career Development % EUROFORGEN

* Introducing the first EUROFORGEN Summer School

— scheduled for July 17-21, 2017, to take place in Santiago de
Compostela, Spain

— Audience: Students of Law and Biomedical Sciences, Judiciary,
Police personnel at different educational levels

— Covering relevant basic and advanced topics in forensic genetics
— Not funded by EC, moderate tuition fees will be charged
« The EUROFORGEN Summer School will continue
— Taking place annually at changing locations in Europe
— Addressing the needs of the community

— Supporting the platform of the Virtual Institute of Research in
Forensic Genetics in collaboration with EDNAP and ISFG

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slide no 25
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Future perspectives g.EUHUFDRGEN_

« EUROFORGEN-NOE will continue to serve the forensic
genetics community by

— Integrating its activities into the framework of the ISFG,
starting a series of open educational summer schools

— the first EUROFORGEN Summer School scheduled for
July 17-21, 2017, to take place in Santiago de Compostela g%

— Providing advanced training resources to CEPOL NpSt
and ENFSI N

V)CEPOL
— Maintaining online educational and training resources
— Supporting academic educational programs

» Dissemination activities will continue with support
from all network members

— Non-English language versions of “Making Sense” ~ "FORENSIC
guide in preparation ~ GENETICS

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slide no 26
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Social media ) EUROFORGEN

Metwork of Excellence
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EUROFORGEN R
Network of Excellence TWEETS  FOLLOWING  FOLLOWERS  LIKES  LISTS  MOMENTS
128 92 152 175 6 0
EURGEORGEN
2 Public group # Share | Notifications |+ Tweets  Tweets & replies Media
EUROFORGEN-NoE
i > - @EUROFORGEN Pinned Tweet
Discussion Members Events Videos Photos Files Q
— An #FP7 project aiming to establish a O e EUROF(_)RGEN'N°E @EUROFORGEN - Jan 25_ : Y
= = collaborative network, effectively ! Making Sense of Forensic Genetics —
# \Write Post Add PhotolVideo (| Add File More ADD MeEMnenS connecting all scientific groups active in : : - =
ey * P the field of #orensic genetics our pUb"c gl"de on DNA In crime
g MEMBERS 415 members (1 new) @ Germany InveStlgatlon IS OUt @EUROFORGEN
P & & euroforgen.eu @Senseaboutsci bit.ly/2k7Xze6

Joined March 2016

o

ﬂ Peter Schneider shared a link SUGGESTED MEMBERS Hide

| Justnow

153 25 Photos and videos

MAKING SENSE OF

e y ) Moritz Petry Add Member
Very amibitious 2z | asume that they forgot to consider that all this has
to be done from a single hair, or a fragment of a single hair ... our S _— P FO R E N S l C
toxicologists need at 100 mg of hair for their analyses, such as drug J
testing! u Yvonne Hunger Add Member
v See More GENE I lCS
DESCRIPTION Edit

The EUROFORGEN Network of Excellence is
creating the Europe... See more

sy . i e & You Retweeted

Forensic DA - Seience - Geneties [ Peter Schneider @pschneidss - Mar 27

LOCATION Add location & Summary of German plans to legalize forensic DNA

Add a location for this group. phenotyping in criminal casework @BMJV_Bund @BPrainsack
@photomao

CREATE NEW GROUPS

Hair strands could reveal lifestyle secrets of criminals Forensics: Germany considers wider use of DNA...

Groups make it easier than ever g B
Hair fiber analysis, a forensic crime tool with a questionable past, could soon hav... to share with friends, family The country may lift its ban on the analysis of
PHYS ORG and teammates. gene-coding regions in DNA samples.

Find us on @EUROFORGEN

EUROFORGEN-NOE is funded by the European Union _
within the 7th Framework Programme Slide no 27




(3

| ion! -
Thank you very much for your attention! g EUROFORGEN
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EDNAP Meeting, Vilnius, Lithuania, April 25 2017

"y ' TS | DE L AT

P -

North

Atlantic

r
3 °4 - .'$ tt FS
. . o 0
Sahara o{*i_ram%ng:d%o
W . Peninsula

- e ":f".:.‘. :-":'. .
RICA ) 1

-~
- e [
o A 4 : o

—— e
o

A F

g f
Indian "1‘1""9&8“ - -y

-

new URL EMPOP Update

https://empop.online/

QM

Dr. Walther Parson

assoc. Prof. Institute of Legal Medicine, Medical University of Innsbruck, Austria

E m P P adj. Prof. Forensic Science Program, Penn State University, PA, USA
walther.parson@i-med.ac.at
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E m I o I mtDNA database, v3/R11

Publications
Meetings

New alighment software



E I o I mtDNA database, v3/R11 J”IE

. Desmyter, S., et al. (2016). "Hairy matters: MtDNA quantity and sequence variation along and among human head
hairs." Forensic Sci Int Genet 25: 1-9.

. Gandini, F., et al. (2016). "Mapping human dispersals into the Horn of Africa from Arabian Ice Age refugia using
mitogenomes." Sci Rep 6: 25472.

. Heupink, T. H., et al. (2016). "Ancient mtDNA sequences from the First Australians revisited." Proc Natl Acad Sci U
S A113(25): 6892-6897.

4. Serin, A., et al. (2016). "Mitochondrial DNA control region haplotype and haplogroup diversity in South Eastern
Turkey." Forensic Sci Int Genet 24: 176-179.

5. Turchi, C., et al. (2016). "The mitochondrial DNA makeup of Romanians: A forensic mtDNA control region database
and phylogenetic characterization." Forensic Sci Int Genet 24: 136-142.

6. Rathbun, M. M., et al. (2017). "Considering DNA damage when interpreting mtDNA heteroplasmy in deep
sequencing data." Forensic Sci Int Genet 26: 1-11.

7. Weiler, N. E., et al. (2017). "A collaborative EDNAP exercise on SNaPshot-based mtDNA control region typing."
Forensic Sci Int Genet 26: 77-84.
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1. NGS workshop AAFS, Las Vegas, NV USA, Feb 2016

2. Haploid Markers 2016, Berlin, Germany, May 2016

3. EMPOP workshop Stettin, Poland, Sep 2016

4. EMPOP workshop Rio de Janeiro, Brazil, Oct 2016

5. EMPOP course CODIS Meeting, Norman, OK Nov 2016
6. SWGDAM Meeting, Fredericksburg, VA, Jan 2017

7. EMPOP workshop GEDNAP Meeting, Giessen, Germany, Feb 2017
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E I o I mtDNA database, v3/R11

EMPOP workshop ISFG world conference Seoul, S-Korea, Aug 2017
EMPOP workshop NFI, Sep 2017

Haploid Markers 2018, Bydgoszcz, Poland, May 2018

i
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Development of software for
automated phylogenetic alignment
of mitochondrial DNA sequences
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Sequence alignment can be ambiguous

16189

-
3

Alignment 1 _ Alignment 2
16188T 16189C 16188- 16193+C

New developments Gr‘uj

Effect of alignment on database searches

Search method Alignment 1 Alignment 2

rCRS-coded 28 matches 0 matches
EMPOP V3 R11; N = 34,617

Forensic Science International: Genetics 5 (2011) 126-132

Contents lists available at ScienceDirect

Forensic Science International: Genetics

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

SAM: String-based sequence search algorithm for mitochondrial DNA database
queries

Alexander Réck?, Jodi Irwin®, Arne Diir?, Thomas Parsons ¢, Walther Parson ¢*

Search method Alignment 1 Alignment 2

SAM 28 matches 28 matches
EMPOP V3 R11; N = 34,617
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The String Alignment Method (SAM)
guarantees that sequences are found
in EMPOP regardless of the alignment

Reporting is disentangled from database searches

BUT

This does not solve the lack of harmonized and
consistent alignment of mtDNA, which some labs
require

We have developed a new version of SAM that
turns FASTA strings back in phylogenetic
alignment as suggested by Bandelt and Parson
2008

Bandelt and Parson (2008) Consistent treatment
of length variants in the human mtDNA control

region: a reappraisal, Int J Legal Med 122:1-21

Rule 1. Phylogenetic rule
Rule 2. Anchor 16189 and 310

Rule 3. 3’ alignment

Q.

2013 Adopted by SWGDAM
2014 Recommended by ISFG
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Problem of
unweighted
Maximum Parsimony



Maximum Parsimony Creates Jumping Alignment

Phylogenetic Alignment

4

suolleynw

USAO031

16111T
16189C

1619271
16223T
16290T
16319A
16362C

USA067‘\\\
16111T 0

16189C 3
16191.1C &
16192T &
162237 &
16290T
16319A
16362C

\__ [Oredierence] /

suollelnw /

Max Parsimony

USAO031
16111T
16189C

16192T
16223T
16290T
16319A
16362C

USA067
16111T
16189C

16192.1T

16223T
16290T
16319A
16362C

Two differences

suonejnw /



Maximum Parsimony Creates Jumping Alignment

Phylogenetic Alignment

/ motif a motif b
>
S 16183C 16183C
= 16188T 16188T
S 16189C 16189C
> 16193-

\__

\ suollernw g/

uoneinw |

Max Parsimony

motif a motif b
16183- 16183C
16187T
16189C

Four differences

suoljeinw ¢
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New Alignment Software - SAMCost

SAM

e converts rCRS-coded haplotypes to FASTA-like strings
 performs unaligned search with database FASTA-like strings
* outputs search results for matches and neighbors
SAMCost

* outputs phylogenetic rCRS-coded haplotype

* (performs haplogrouping; currently done with EMMA)



POP........... Q.
Phylogenetic Alignment with SamCost

Under this model, the database user would not be required to
have a precise knowledge of the phylogeny used in the

database

SamCost removes nomenclature subjectivity on the user’s
side, standardizes database searches and standardizes

phylogenetic alighment
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Phylogenetic Alignment with SamCost

* Alignment and nomenclature is based on the phylogeny of
MtDNA

* Based on accepted phylogenetic alignment rules (Bandelt and
Parson, 2008)

 SAMCost approximates phylogeny using Maximum Likelihood

* SAMCost uses updated Phylotree nomenclature



EMPOP............ Q.
SAMCost Alignment Results Using EMPOP

Description # of samples Percentage
Total # of samples 34,617 100
# of unchangec 34,427 99.45
alignments
# of changed 190 0.55
alignments

* changing alignments mainly due to ambiguous conventions in regions where mutation
rate is too high for consistent phylogenetic signature
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SamCost Alignment Changes Around 310C
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SamCost Alignment Changes Around 310C

AAACCCCCCCTCCCCCGCTT rCRS
AAACCCCCCCTCCCCCCaGCTT 315.1C (99.8% T310; R11)

Current alignment

AAACCCCCCCCCCCCCaGCTT 310C
AAACCCCCCCCCCCCGCTT 310C 315-
AAACCCCCCCCCCCGCTT 310C 315- 314-
AAACCCCCCCCCCGCTT 310C 315-314- 313-



SamCost Alignment Changes Around 310C

Alignment and nomenclature around 310C is currently ambiguous and
not harmonized

e.g. 310-, 309- 310-, etc ...

in accordance with cost model:
place deletions (due to reduction of C-stretch) around 309, because this
region already harbours indels
e.g. 309- 309+C 309+CC, etc ...

=



SamCost Alignment Changes Around 310C

Old convention
310C

310C 315-

310C 315- 314-
310C 315- 314- 313-

New convention

309- 310C 315+C

308- 309- 310C 315+C

307-308- 309- 310C 315+C
306- 307-308- 309- 310C 315+C



SamCost Alignment Changes Around 310C

—  (Phylogenetic law) Sequences should be aligned with
regard to the current knowledge of the phvlogeny. In
the case of multiple equally plausible solutions, one
should strive for maximum (weighted) parsimony.
Variants flanking long C tracts, however, are subject
to extra conventions in view of extensive length
heteroplasmy.
( (C tract conventions) The long C tracts of HVS-1 and \
HVS-1I should always be scored with 16189C and
310C, respectively, so that phylogenetically subsequent
interruptions by novel C to T changes are encoded by
the corresponding transition. Length variation of the
short A tract preceding 16184 should be notated in
terms of transversions.
+  (Indel scoring) Indels should be placed 3" with respect
to the light strand unless the phylogeny suggests

Bandelt and Parson 2008

L otherwise. y




CODIS Meeting Norman, Oklahoma, Nov 17 2016

Automated phylogenetic mtDNA sequence alignhment
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SWGDAM |aboratories evaluated SAMCost results
observations/questions to EMPOP (March 22, 2017)

Currently evaluated by EMPOP - feedback soon

and

sent

i



Summary

Database searches should be performed in alignment-free format to
guarantee that matching haplotypes are not missed due to nomenclature
Still, mtDNA haplotypes are communicated relative to the rCRS

The forensic community has agreed on the phylogenetic alignment of
mtDNA haplotypes (e.g. ISFG, SWGDAM, ENFSI, EDNAP)

Manual phylogenetic alignment is subjective and prone to error

We suggest harmonization of phylogenetic alignment supported by software
This requires adaptation of conventions in length variant regions.

Need to test robustness experimentally

=
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EDNAP Meeting, Vilnius, Lithuania, April 25 2017

OC platform

5TR dotabase

]uurn-nls
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Proctitioners

D851179

130132 2 ?ZB‘IEE-B 5 8480e-3 ?50002-3 1 ECIL'.IUE-2 ‘I 739%e-2 2 403%e-2 1.28

10 S.4595e-2 B.737%e-2 5.8479e-2 55000e-2 9.7500e-2 8260%e-2 B8.4135e-2 8761

12 1.6216e-1 1.504%e-1 1.8713e-1  15250e-1 1.3000e-1 1326%e-1 1.3462e-1 1419

1.9144e-1 1.6990e-1 21637e-1  21250e-1 2.0750e-1 1.B478e-1 2.0433e-1 198

1.B01Be-2  3.39B87e-2 3.2164e-2 2.0000e-2 2.0000e-2 1.5217e-2 3.605Be-2

3.021

STRIdER Update

Dr. Walther Parson

assoc. Prof. Institute of Legal Medicine, Medical University of Innsbruck, Austria

adj. Prof. Forensic Science Program, Penn State University, PA, USA
walther.parson@i-med.ac.at
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QUERY BATCHQUERY ABOUT FREQUENCIES CONTACT TERMS OF LUISE

STR SEQUEMNCE NOMENCLATURE

Welcome to STRIdER!

STRdER (STRs for ldentity ENFEI Reference Dotakase) is the exponded and erhancoed version of the ENFEI STRBASE (2004.-2016) This curated anline high guolity 5TR
allele frequency populotion detabase erables scientifically reliakle STR genatype probahility estimates ond grovides guality contrel of aumasamal 5TR dato. A suite of U R L
softwore tools hos been develaped at the Institwte of Legol Medicine, Medicod University of Innskruck [UNK: httos:fgerichtsmedizingt) ta sorutinize 5TR populotion n e W

dota ond thus increose the guolity of dotasets to ersure relichle alele freguency estimates. STRIDER acts as frequency dotabase ond softwore platform for the
dewelopment of nowel tools for 3TR dota QC and other farensic analyses.

e e e ey ettt https://strider.online/

# The high-quality cutosomal STR allele frequency dotabose con ke directly quericd

# Allele frequency takles of TR laci from diverse populations can be downlooded and wsed for third porty saftware

# Centrolized 5TR dota quolity contral is offered prior to publicotion

# Acoepted dotosets will become ropidly avoilable anline and receive o unigue ond tracechle STRiJER aoccession nurmiber
# Allple frequencies ond farensic/population genetic poramesers ore calculated from dotascts

# lndividuol 5TR geratyaes ore not occessible on STRIDER to comaly with privacy regulations

Forensic Science International: Genetics 24 (2016) 97-102

Contents lists available at ScienceDirect

W \ 4

OC platform 5TR daotabase

AT

Authaors Rezearchers Proctitionsrs

GENETICS

: . Forensic Science International: Genetics
High gquaolity STR doto

E]_SE\’IER journal homepage: www.elsevier.com/locate/fsig

Jourrals

Recommendations of the DNA Commission of the International Society @ Cossttack
for Forensic Genetics (ISFG) on quality control of autosomal Short
Tandem Repeat allele frequency databasing (STRidER)

Martin Bodner?, Ingo Bastisch®, John M. Butler, Rolf Fimmers?, Peter Gill®",
Forensic Commu nity Leonor Gusmao®™!, Niels Morling’, Christopher Phillips*, Mechthild Prinz',
Peter M. Schneider™, Walther Parson®™*
STRidER in the field of forensic STR typing [from Bedrer ot ol 2076G)

The concept of STRIJER hos been develaped together with the ONA Commission of the ISFG) ond is cutlined in Bodner M, Bastisch |, Butler MM, Fimmers B, Gill B
Gusmida L, Morfing N, Phillios C, Prinz M, Schneider PM, Porson W{2076) Recommendotions of the ONA Commission of ¢the internationol Society for Forensic Genetics

MI5FG) on quality control of cutosormol Shart Tondem Repeot allele frequancy dotabasing (SETRDER): Forensic 5o fnt Gen 2497102 S O d E I
The ETRIdER online platform is wark in progress. Additionol dotasets and fectures will continuoushy become owailable. Ta receive periodic news and stoy updated abaut I R I R n eWS ett e r

STRJER, register here far the STRIDER newsletter.

Pleose consider citing STRIJER [httpsdwenw.isfg.ong Publlicotion; Bodner20NE] when wsing it with your research. |




Recommendations of the DNA Commission of the International Society @ S
for Forensic Genetics (ISFG) on quality control of autosomal Short
Tandem Repeat allele frequency databasing (STRIidER)

Martin Bodner®, Ingo Bastischb,JUhn M. Butler€, Rolf Fimmers?, Peter Gill*",
Leonor Gusmao®"™, Niels Morling’, Christopher Phillips*, Mechthild Prinz',
Peter M. Schneider™, Walther Parson®™"

Content

1) Positioning STRIdER relative to other existing databases (STRbase, ALFRED, pop STR,
popAffiliator, ALLST*R); important element of QC

II) Rationale, concept and workflow of QC via STRIidER
Ill) Benefits to forensic and other scientific community

V) Transparency, traceability and protection of data
V) Outloook: STR sequence data in STRiIdER (MPS)

STRIJER QM



NCBI BioProject—STRseq

Mission: To provide high-confidence STR allele sequence records with
uniform annotation, facilitating exchange of information across forensic
laboratories.

AF12345& 1% bp DNA 1i 19-Jan-2017
Homo s=apien microsatellite D21 segquence

AF123456

AF123456.1

BioProject: PRJNA12345

Homo =apien

(base= 1 to 198)
Gettings, K.B., Kiesler, K.M., Steff
U.S5. Population Seguen
Forensic 3

* Collaborators with large datasets _
“seed” the BioProject

C.R., Borsuk, L.A., and P.M. Vallone.
ozomal STR Loci, 24 ¥STR Loci and 7 XSTR Loci

ce Data for 27
ce International: Genetics

{"bracketing") of the repeat region 1is consisatent with the guidance of the ISFG (Intermnational Socie
PMID: 26844519. Lower case letters 1 the bracketed repeat region below (rpt_unit_segq) den

v for Forensic
ted bases.

te uncou

ined using the designated length-based technolo WVariation in the length-based
ndels in flan 1g regions.
ed as part of the 5TR Sequ g Project (STR=eq), a c aborative effort of the international

The mis=zion of this Project i=s to provide high-confidence 3TR allele =equ

* NIST evaluates raw sequence data i The e of this Brejaar e e provide bigheoontidunes SR s -

For guestions or feedback, please contact =strseglni, Allele frequ v data can be accesszed in the
e database.

nce data

strider.on

with agnostic bioinformatic

. ° arce HH Genomic DNA
e I n e 1 technology @ MiSeqg ForenSegq
p I p I Coverage HH >30¥
Length-based allele HH 28
Length-based tech. HH ABI3500x1 GlobalFiler
STR locus name HY 021511
3TR locus alt. name HY
4 Chromosomal location HH 21g2l
* GenBank record for a unique e st tssasso sisnnas
GRCh38 repeat region HH CHR2 19181973-19182089

##humanSTR-END#$

sequences s secavson/aamassees

variation 10..10
Jdb_xref="dbSNP:rsl23456"
/mote="3NP A/C”

- - . repeat_region 21..144
* BioProject searchable by string

ot t_seq= “[TCTAl4 [TICTG16 [TCTA]3 ta [TCTA]3 tca [TCTAl2 tccata [TCTA]10%
=ate temicrosatellite="D2 i~

variation 1z2..

BLAST), locus, allele
) ) LN note="SNF C/T”

ORIGIN

1 ATTCCCCRAG TGRATTGCCT TCTATCTATC TATCTATCTG TCTGTCTGTC TGTCTGTCTG

&1 TCTATCTATC TATATCTATC TATCTATCAT CTATCTATCC ATATCTATCT ATCTATCTIAT

CTATCTATCT ATCTATCIAT CTATCGICTA
TGTCTCTGGA GRACA

TCTATCCAGT CTATCTACCT CCTATTAGIC

NIST Katherine Gettings



NCBI BioProject—STRseq and STRIdER

Collaboration in QC and exchange of data

STRIJER
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STR Sequencing & Exchange

Objectives

Promote the implementation of MPS technology for improved STR profiling
and international data exchange

Evaluate the impact of STR sequencing on National DNA databases (EU Prim,
CODIS)

Facilitate and standardize forensic STR sequence allele nomenclature

QF
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BATCH QUERY ABOUT FREQUENCIES FORMULAE STRSEQUENCE NOMENCLATURE CONTACT TERMS OF USE

check/uncheck all
AUSTRIA
BELGIUM
BOSNIA AND HERZEGOWINA
CZECH REPUBLIC

£ DENMARK
Yindel ~ DBSM79  D2ISM  D18S51  DYS391 © FINLAND

Kit w Globaolfiler

0351358 VINA D165539 C5F1PO TPOX

FRANCE
GERMANY
2 GREECE
HUNGARY
IRELAND

B MONTENEGRO
D2251045 DS55818  D13S317  D7S820 SE33 2 NORWAY

D25441 0195433 THO1 FGA

POLAND
SLOVAKIA
SLOVENIA
SPAIN
SWEDEN
SWITZERLAND

01051248 D151656 D125391 D251338

m Clear Form
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1

HOME QUERY pE:ryja NelViaam ABOUT FREQUENCIES FORMULAE STRSEQUENCE NOMENCLATURE CONTACT TERMS OF USE

check/uncheck all
E AUSTRIA
BELGIUM
BOSNIA AND HERZEGOWINA
File formot ©CSV © GeneMaopper CZECH REPUBLIC
DENMARK
FINLAND
FRANCE
GERMANY
GREECE
HUNGARY
IRELAND
MONTENEGRO
NORWAY
POLAND
SLOVAKIA
SLOVENIA
SPAIN
SWEDEN
SWITZERLAND

The CSV file requires commas () as delimiters and double quotes (*)
as field enclosure characters.
Download o sample CSV file.

CsV file Durchsuchen... = Keine Datei ausgewdhlt.
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HOME QUERY BATCHQUERY ABOUT pgyaelvla\iaiSye FORMULAE STRSEQUENCE NOMENCLATURE CONTACT TERMS OF USE

Frequencies

These tables include allele frequencies and number of samples {n) from the most recent database release sorted by marker and country.
In these tables, 1" represents all rare alleles shorter than the accepted allele categories. The value ,99” represents all rare alleles longer than the accepted categories.

This daota can be downlooded as e XML file.

VWA
AUSTRIA BELGlum  BOSNIAAND - CZECH hoyyipq  FINLAND  FRANCE GERMANY — GREECE HUNGARY IRELAND MONTENEGRO NORWAY POLAND SLOVAKIA SLOVENIA  SPAIN  SWEDEN
Allsle HERZEGOWINA REPUBLIC
222 206 7 200 200 230 208 662 208 224 304 200 202 206 247 207 449 424
n 7.552% -4
12 4.8077e-3
13 11696e-2 2.2659e-31 2.403Be-3 2.2327e-3 2.4753e-3 £0243e-3 2.47135e-3 6.6815e-3  11792e-3
14 10586e-1 1.0680e-1 11Te-1 10000e-1 70000e-2 13043e-1 8653%-2 97432e-2 9.3750e-2  1116%e-1  11349e-1 14500e-1 B.6634e-2 77670e-2 11943e-1  10145e-1 11024e-1 9.4340e-2
15 8.43472e-2  1.2136e-1 12573e-1 8.7500e-2 9.7300e-2 5.2174e-2 1.2740e-1  1.0347e-1 79327e-Z2  T113B4e-1  1.07197e-1 9.0000e-Z 92010e-Z B.4957e-2 11943e-1  12077e-1  1.2367e-1 8.3623e-2
16 1756Be-1  1.9903e-1 2046Be-1 17500e-1 26000e-1 176091 24038e-1 22130e-1 16B27e-1 20536e-1  21875e-1 17500e-1  2.2277e-1  2.2330e-1  1923%e-1 185991 2.4276e-1  2.099%e-1
17 ZB604e-1 27185e-1 23977e-1  31250e-1  2.3000e-1 27774e-1  233077e-1  2.5453e-1 3073e-1  3.0734e-1  £.7138e-1 2.8750e-1 28960e-1 Z7670e-1 27530e-1 288985e-1 27171e-1  26533e-1
18 2590%e-1  2.0146e-1 27053e-1 22750e-1 24000e-1 2.0435e-1 21S4e-1 22054e-1 242791 17634e-1 1.9243e-1 21250e-1 19802e-1 24757e-1 20445e-1  2173%-1 17038e-1  2.4174e-1
19 F207ie-Z 8.0097e-2 9.0643e-2 7.2500e-2 B.2500e-2 1.3696e-1 8.653%e-Z2 B.6103e-2 7.4519e-2 71429e-2 9.3750e-2 7.2500e-2 B.663&e-Z2 B.0097e-2 7.6923e-Z2 555356e-2 6J247e-2 7900%e-2
20 9.0090e-3  19418e-2 5.8480e-3 15000e-2 17500e-2 2173%-2 14423e-2 12840e-2 14423e-2 15625e-2 B8.2237e-3 17500e-2 14852e-2 97087e-3 10122e-2 2173%-2 13363e-2 16509e-2
21 25000e-3 B.5217e-3 7.554%e-4 2.403Be-3 2.2327e-3 4.8309e-3 2.3585e-3
THO1
AUSTRIA BELGium  SOSNIAAND = CZECH no\y,of  EINLAND  FRANCE GERMANY  GREECE HUNGARY IRELAND MONTENEGRO NORWAY POLAND SLOVAKIA SLOVENIA  SPAIN  SWEDEN
Allsle HERZEGOWINA REPUBLIC

222 206 17 200 200 230 208 662 208 224 304 200 202 206 247 207 454 425

- . - e  my A P s - w - g e s
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HOME QUERY BATCHQUERY ABOUT FREQUENCIES gugeluuviw\3m STR SEQUENCE NOMENCLATURE CONTACT TERMS OF USE

Formulae

Actual matching probability
P = 2P0 Heterozygotes

P =p; Homozygotes

A minimum allele frequency of 5/2n 1] is used for calculations.

(1] National Research Council. (1996) The evaluation of forensic DNA evidence. National Academy Press, Washington D.C.
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HOME QUERY BATCHQUERY ABOUT FREQUENCIES FORMULAE BRIV el (el uis aygvizian CONTACT TERMS OF USE

STR Sequence Nomenclature
The file 'STR Seguence Structure (Supplementary File 51)" is an updoted set of forensic STR sequences that accompany the article:

Parson W, Ballard D, Budowle B, Butler JM, Gettings KB, Gill P, Gusmdo L, Hares DR, Irwin JA, King JL, de Knijff P, Morling N, Prinz M, Schneider PM, Van Neste C,
Willuweit S, Phillips C: Massively parallel sequencing of forensic STRs: Considerations of the DNA commission of the International Society for Forensic Genetics

(ISFG) on minimal nomenclature requirements. Forensic Science Internationol Genetics 2016, 22: 54-63 (doi: 10.1016/].fsigen.2016.01.009; available at
http:/www.isfg.org/Publication;Parson2016).

Major changes to this file are currently ongoing. When the review process is finished, o new version of Supplementary File 51 containing updoted information will be
available for downlood here. To stay updated about STRIdER, register here for the STRIdER newsletter.

The updates since the last version are:
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QUERY BATCHQUERY ABOUT FREQUENCIES FORMULAE STRSEQUENCE NOMENCLATURE CONTACT TERMS OF USE

Change tracking
1) Name changed to STRIdER, website to strider.online, ssl
2) New HOME tab to introduce the new database and QC platform project
3) Newsletter enabled (via HOME tab)
4) Query and batch query (according to questionnaire among ENFSI labs)
- only uncorrected actual match probability is calculated (2pqg or p”2), query profile is not
added to database
- correction factors (Nichols & Balding, Fst,...) are not offered any longer
- F alleles no longer allowed
- the only correction used is MAF (5/2n) for rarer alleles or alleles not contained in
database
- new batch query file
5) STR Nomenclature tab introduced to host updates of ESM1 of ISFG considerations
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www.isfg.org

ISFG

International Socicty for Forensic Genetics

2 Dr. Walther Parson ~ Sign off

MEMBERSHIF ABOUT WOREKING GROUPS MEETING PUBLICATIONS LINKS MEMBERS AREA

WELCOME

to the International Society for Forensic Genetics — ISFG. The society aims to promote scientific knowledge in
the field of genetic markers as applied to forensic science.This is mainly being achieved through regular meetings
of either regional or international nature, our journal Forensic Science International: Genetics and the work of
our expert DNA commissions. Check the sjpublications page for access to recent international congress
proceedings and scientific recommendations by the ISFG. These publications can be accessed openly.

Scientists with interest in forensic genetics who want to join the ISFG may click here to apply for
s membership.

ISFG membership includes free access to the print and online editions of Forensic
Science International: Genetics. Please log in to read and download articles via the
section reserved for s-ymembers. ISFG members have also access to the workshop
presentations and lectures of invited speakers at the most recent ISFG congresses.

oy ST

OPEN SOURCE SOFTWARE: The 57ISFG DNA Commission has started an initiative to develop open source

biostatistical software for mixture interpretation. Please visit our new Fsoftware development site for forensic
racawnrk amd nadicingta i onr aroiacte aet nmsdatas NDacreambar 2001 A1

| Enter terms |m

CONFERENCES

SmartRank release & workshop in The Hague Sept. 2016

sSmartHank release & workshop in The Hague Sept. 2016
SmartHank is a robust likelihood ratio software that
enables searching of national DiNA-databases [...]

Fosted 5 days ago by Peter M. S5chineider

Workshop for forensic DNA scientists in Nov. 2016

Workshop for forensic DNA scientists in Now. 2016 The
workshop ‘Beyond the source, beyond the science?” will
be held on 24-25 Movember 2016 at [...]

Fosted 2 months ago by Peter M. Schneider

ESWG Meeting in Budapest, 31.08.-03.09.2016
ESW(E Meeting in Budapest, 31.08.-03.09.2016 The
English Speaking Working Group of the ISFG will hold its
annual meeting this year in Budapest, Hungary, [...]

Fosted 3 manths ago by Peter M. Schneider

Courses in forensic statistics and DMNA evidence
interpretation at the University of Lausanne
Courses in forensic statistics and DNA  evidence
interpretation at the University of Lausanne Certificate of
Advanced Studies (CAS) in Statistics [...]
Posted 8 months ago by Peter M. Schnaider



ISFG

The International Society for Forensic Genetics is an international
association promoting scientific knowledge in the field of genetic
markers analyzed for forensic purposes.

The ISFG has been founded in 1968 and has 1243 members from
84 countries (04/2017).



How to become a member?

ISFG International Society for Forensic Genetics

MEMBERSHIP ABOUT WORKING GROUPS MEETING

Login / Email
Password | |
Please enter your login name and password.

Have you lost your password? 1R
If you don't have an account, pleasp s apply for membership . ]

PUBLICATIONS

LINKS

MEMBERS AREA

=



How to become a member?

 Goto ISFG webpage and click link for membership

* Enter your details

* Nominate 2 reference persons (ISFG members) that support your
membership (good to ask them first)

 Have 60 Euro/year ready to spend

Executive committee discusses application

Qi



Why should | become a member?

Because it is cool
Reduced fee for conferences
Free access to Forensic Sciences International Genetics



Forensic Science International Genetics

FSI

GENETICS

Subscribe to Journal

Journal Ranking Journal Ranking

7 2014 9

! IMPACT FACTOR |

~4.604!

Ranked 1 out of 15 journals in ISI
Medicine, Legal category

© Journal Citation Reports, published
by Thomson Reuters 2015

72015 ¢

£ IMPACT FACTOR IF

1.4-988

Ranked 1 out of 15 journals in ISI

Medicine, Legal category

2016 Journal Citation Reports ©

Thomson Reuters
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Medicine, Legal

Journal rankings

1 FORENSIC SCI INT-GEN 4 988 ]
2 |INTJLEGAL MED 2.862
3 |REGUL TOXICOL PHARM 2.227
4 | SCIJUSTICE 1.959
5 |FORENSIC SCI INT 1.950
6 |FORENSIC SCI MED PAT 1.896
7 |ILAW MED ETHICS 1.613
8 |LEGAL MED-TOKYO 1.442
9 | FORENSIC SCI 1.322
10 |JFORENSIC LEG MED 0.870
11 |AUST J FORENSIC SCI 0.833
12 |AM J FOREN MED PATH 0.795
13 |MED SCI LAW 0.569
14 |RECHTSMEDIZIN 0.324
15 |ROM J LEG MED 0.144

|#1 of 15 |




ISFG Working parties

German speaking WP

English speaking WP

French speaking WP

Italian speaking WP

Spanish and Portuguese speaking WP
Chinese speaking WP

Korean speaking WP

Japanese speaking WP

EDNAP - European DNA Profiling Group

Qi



ISFG - World conferences

2005 Azores (POR)

2007 Copenhagen (DEN)
2009 Buenos Aires (ARG)
2011 Vienna (AUT)

2013 Melbourne (AUS)
2015 Krakow (POL)

2017 Seoul (KOR)

2019 Prague (CZE)

2021 ?7?7?

il



Short-term travel fellowships

ISFG SHORT TERM FELLOWSHIP PROGRAM

The ISFG is offering up to 10 travel fellowships for
scientists to support transnational exchange visits
between collaborating research groups for specific
projects related to forensic genetics. Each
fellowship includes financial support for travel and
accommodation of up to EUR 1,000 for visits
within the same continent, and EUR 2,000 for
visits from continent to continent. In each
category, 5 fellowships will be awarded. The
fellowship program will be renewed annually
depending on available funding.

All details on the application procedure can be
found in the enclosed Terms of Reference for
Short Term Fellowships. The first application
deadline is March 1° 2017 for planned fellowship
visits until end of March 2018. Decisions will be
announced prior to April 15" 2017.

9 requests received

evaluated by ISFG Fellowship Review Board

all 9 reviewed positively

Qi



Travel bursaries

TRAVEL BURSARIES FOR ISFG 2017 IN SEOUL

The ISFG is offering up to 10 travel bursaries for
young scientists below the age of 35 years, who
have submitted an abstract, to attend the
biannually held International ISFG Congresses.
These travel bursaries will be offered for the first
time to attendees of the ISFG 2017 in Seoul. Each
bursary includes an amount of EUR 1,000 as well
as free registration for the ISFG Congress (to be
paid to the Congress Organizer by the ISFG).

All details on the application procedure can be
found in the enclosed Terms of Reference for
Congress Travel Bursaries. The application
deadline is the same as the abstract submission
deadline, i.e. April 1, 2017.

applications currently under consideration

Qi



Bridgmg East £ West
ISFG 2017

27th Congress of the International Soclety
for Forensic Genetics

August 28 - September 2, 2017

4 Coex,Seoul,Republic of Korea

more than 540 submitted abstracts (under evaluation)
established and new pre-congress workshops

find out more http://www.isfg2017.org/
“See you in Seoul”

Qi



ISFG Educational Workshops

The ISFG will organize and hold Educational Workshops in 2018
Location and date will be discussed and announced via the ISFG
website and the news letter to members

Qi



ISFG executive committee meeting Berlin, May 16




EDNAP and ENFSI DNA WG Meetings
April 25-28, 2017

Recent U.S. Activities In

Forensic Science:
A NIST Update from John Butler

John M. Butler, PhD

NIST Fellow & Special Assistant to the Director for Forensic Science

HFORENSIC
4 SCIENCES



NIST Disclaimer

Points of view are those of the author and do
not necessarily represent the official position or
policies of the US Department of Justice or the
National Institute of Standards and Technology.

Certain commercial equipment, instruments and
materials are identified in order to specify
experimental procedures as completely as
possible. In no case does such identification imply a
recommendation or endorsement by the National
Institute of Standards and Technology nor does it
imply that any of the materials, instruments or
equipment identified are necessarlly the best
available for the purpose.

This presentation does not include any information from the NIST
Applied Genetics Group and research being conducted on forensic DNA




September 2015 issue " FSI

GENETICS

Forensic Science International: Genetics

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

U.S. initiatives to strengthen forensic science & international standards
in forensic DNA

John M. Butler OPEN SOURCE
National Institute of Standards and Technology, Gaithersburg, MD, USA (f r ee I y aV al I ab | e)

* This review article covers recent U.S. activities to
strengthen forensic science including the formation of
the National Commission on Forensic Science and the
Organization of Scientific Area Committees

 DNA documentary standards and guidelines from organizations
around the world are also included

http://www.sciencedirect.com/science/article/pii/S1872497315300284



http://www.sciencedirect.com/science/article/pii/S1872497315300284

Partnership with Department of Justice

NIST Forensic Science Efforts

National Commission on Organization of Scientific
Forensic Science (NCFS) Area Committees (OSACQC)

11

v 3 J M7 rail i " e
» K8 o ') R f \ o N

Assessing
scientific
foundations
and method
validation for

select forensic

NIST-administered

Department of Justice FACA
co-led by NIST
setting policy

>540 members of the community
establishing standards and best practices

\

disciplines

NIST Funded Internal International Symposium

Research Programs NIST Forensic Science on Forensic Science
Error Management

FOR=NSIC Center of Excellene ,
SCIENCES VA € A =
3 2 .. z gg I}. ."

~$7.5M/year

_ q CoE: ~$4Mlyear invested for
Investe 5 years (2015-2020) 432 participants (11 countries)




MOU between DOJ and NIST
publicly available on the NCFS website

MEMORANDUM OF UNDERSTANDING BETWEEN
THE DEPARTMENT OF JUSTICE
AND




DOJ-NIST MOU (2013-2015; 2015-2017)

Section VI. B, National Institute of Standards and Technology:

NCFS 1. Will appoint a Senior NIST Official to serve as the Co-Chair of the Commission;

—

2. Will administer and coordinate all necessary support for the Scientific Area
Committees, subject to the following provisions;

a. Scientific Area Committees have no authority to make decisions on behalf
of either Party or the Commission and may not provide advice directly to
the federal government, any federal agency or officer, or any other entity.

OSAC — b. Scientific Area Committees may collaborate with relevant voluntary
standards development organizations or professional organizations for the
development of consensus guidance before releasing their proposed
guidance to the public.

¢. Scientific Area Committees do not report to the Commission and are not
federal advisory committees in accordance with the Federal Advisory
Committee Act, as amended, 5 U.S.C. App.2.

~———

Research 3. will conduct research supporting the development and dissemination of methods,
standards, and technical guidance for forensic science measurements;

Validation # Will test and validate select existing forensic science practices and standards as
appropriate.

https:/lwww.justice.gov/ncfs/file/761051/download



Policy — Practice — Research
are all inter-related

Standards of
Practice for
Forensic
Practitioners

Federal Research for
Policy to new or
meet improved
Societal methods and
Expectations data analysis

Organization of
Scientific Area
Committees
(OSAC)

NIST

National
Commission
on Forensic

Science NIJ NSF
(NCFS)



PCAST Report

President’s Council of Advisors on Science and Technology

a Federal Advisory Committee to the White House’s
Office of Science and Technology Policy (OSTP)



https:/lwww.whitehouse.gov/administration/eop/ostp/pcast/docsreports

PCAST Report

Released September 20, 2016

REPORT TO THE PRESIDENT
Forensic Science in Criminal Courts:
Ensuring Scientific Validity
of Feature-Comparison Methods

Executive Office of the President
President’s Council of Advisors on
Science and Technology

Provides comments on:

5.1 DNA (single-source and
simple-mixtures)

5.2 Complex DNA Mixtures

5.3 Bitemark Analysis

5.4 Latent Fingerprint Analysis

5.5 Firearms Analysis

5.6 Footwear Analysis

5.7 Hair Analysis

Provides recommendations to
NIST and OSTP (86), FBI
Laboratory (87), Attorney General
(88), and the Judiciary (89)



PCAST Report Comments on Forensic DNA

: Released September 20, 2016
° Supports approprlate use

of single-source and
simple mixture DNA

. REPORT TO THE PRESIDENT
anaIySIS Forensic Science in Criminal Courts:
e X p resses reserv at| ons Ensuring Scientific Validity

of Feature-Comparison Methods

with complex DNA

mixtures (=3 contributors)
Executive Office of the President
President’s Council of Advisors on

PCAST Co-Chairs Science and Technology

Eric Lander John Holdren




Responses to the PCAST Report

Sept 2 (2 pages) Sept 20 (2 pages) Sept 21 (3 pages) Sept 30 (2 pages) Oct 31 (2 pages)
Nov 16 (9 pages)

=Y lnfernotionol Association
B " |denfification

Sept 7 (1 pages)
Not dated (2 pages)

Sept 20 (1 page) Sept 21 (2 pages) Oct 5 (1 page)



Articles published on Sept 20, 2016

Zhe Washington JPos

“A wake-up call on the junk science infesting our
courtrooms”

— Harry T. Edwards and Jennifer L. Mnookin

“Calls for limits on ‘flawed science’ in court are
well-founded: A guest post”

— Tom Jackman (with Brandon Garrett)

“White House science advisers urge Justice
Dept., judges to raise forensic standards”
— Spencer Hsu



The Wall Street Journal — Sept 20, 2016

« “White House Advisory Council Report Is Critical of Forensics
Used in Criminal Trials”

— Gary Fields

* “In a statement, Attorney General Loretta Lynch said the Justice
Department had taken unprecedented steps to strengthen forensic
science, including investments in research, draft guidance to lab
experts when they testify in court and ‘reviews of forensic testimony in
closed cases.’

* “We remain confident that, when used properly, forensic science
evidence helps juries identify the guilty and clear the innocent, and the
department believes that the current legal standards regardlng the
admissibility of forenS|c evidence are based on sound science and
sound legal reasoning,” Ms. Lynch said. “While we appreciate their

contribution to the field of scientific inquiry, the department

will not be adopting the recommendations related to the
admissibility of forensic science evidence.”

http://www.wsj.com/articles/white-house-advisory-council-releases-report-critical-of-forensics-used-in-criminal-trials-1474394743



ACFSL Position Statement

Attacks the authors and their connections to the Innocence Project

THE AMERICAN CONGRESS OF %
FORENSIC SCIENCE LABORATORIES

The United States Assembly of Forensic Science Laboratory Professionals

?ourre;r;ﬁesssfieﬂrt‘ and unite all current and POSITION STATEMENT

former professionals of United States

forensic science laboratories with the

purpose of creating and preserving the September 21.2016
conditions necessary for the American ;
criminal and civil justice systems to have

confidence in the integrity of forensic THE 2016 PCAST REPORT

laboratory services.

The American Congress of

YA i piang S W The United States President’s Council of Advisors on

c/o The Forensic Foundations Group Science and Technology (PCAST) has released a
1231 Michigan Avenue, Suite 205 , , =T , , : g
East Lansing. M| 48823 report that portrays in an unfavorable light specific
(517) 803-4063 forensic science disciplines that are in common use

eifier@iierensistundatignacom today. ! Drawing the most pointed criticisms were:

http://www.crime-scene-investigator.net/PDF/american-conqgress-of-forensic-science-
laboratories-response-to-forensic-science-in-federal-criminal-courts-ensuring-
scientific-validity-of-pattern-comparison-metho.pdf
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Additional Responses to PCAST

David Kaye blog (multiple dates starting Sept 1)
— http://for-sci-law.blogspot.com/ (e.g., Oct 24 — “PCAST’s sampling errors)

Geoffrey Morrison et al. (Oct 5)
— Letter to the Editor of Forensic Sci. Int.
— 18 co-authors including Simone Gittelson (NIST SED)

Mark Perlin letter (Sept 16)
— https://www.cybgen.com/information/newsroom/2016/sep/files/letter.pdf

John Buckleton blog (Sept 1) and letters/emails
— https://johnbuckleton.wordpress.com/pcast/

Several OSAC subcommittees have drafted responses...
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https://www.cybgen.com/information/newsroom/2016/sep/files/letter.pdf

From a Recent Article by a Law Professor

Jessica Gabel Cino , Associate Dean for Academic Affairs and Associate Professor of Law, Georgia State
University and member of the American Academy of Forensic Science's Standards Boards for DNA and fingerprints

« “Pattern identification evidence shouldn’t be excluded from
cases wholesale, but forensic evidence needs to be
placed into context. When the human eye is the primary
Instrument of analysis, the court, the attorneys and the
jury should be fully aware that certainty is unattainable,
human error is possible, and subjectivity is inherent.”

« “The PCAST report is yet another wake-up call for the
criminal justice system to correct the shortcomings of
forensic science. We demand that guilt be proven beyond
a reasonable doubt; we should also demand accurate and
reliable forensics. Without improvement, we can’t trust
forensic science to promote justice.”

THE CDNVERSATION December 6, 2016 article “Forensic evidence largely

not supported by sound science —now what?”

https://theconversation.com/forensic-evidence-largely-not-supported-by-sound-science-now-what-67413



PCAST Report Requests for NIST

* Requests that NIST
1. perform foundational validity evaluations and
2. 1ssue an annual public report of findings

« Recommends that Congress should increase
NIST funds by $4 million for evaluation work
and $10 million for additional research

* Asks NIST to work with the FBI Laboratory In
conducting research and evaluations



Statement from the Acting NIST Director at
the NCFS Meeting on April 10, 2017

“This past September the President’s Council of Advisors on Science and
Technology (PCAST) recommended an expanded role for NIST in assessing
the scientific foundations and maturity of various forensic disciplines. We do
recognize the need for, and value of, such studies and are exploring ways to
conduct some work in this area. Without the additional funding recommended
by PCAST, NIST cannot make any large-scale commitments to extensive
technical merit review.

“That said, we are planning an exploratory study to address concerns
raised by PCAST regarding complex DNA mixtures. This will likely involve
assessing the scientific literature, developing a detailed plan for evaluating
scientific validity that would include probabilistic genotyping, and designing
one or more interlaboratory studies to measure forensic laboratory
performance with DNA interpretation. These interlaboratory studies would
build upon previous NIST DNA mixture studies conducted in 2005 and 2013.
NIST has a history of involving external partners in its research and standards
efforts, and we anticipate external and international collaboration in this effort.”
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Media Coverage of the NCFS Closure

April 10, 2017

Ehe lllush

'r—""l OCracCt q Su

Sessions orders Justice Depl. lo end forensic

science commission, suspend review policy

By Spencer S. Hsu

Attorney General Jeff Sessions will end a Justice Department partnership with
independent scientists to raise forensic science standards and has suspended
an expanded review of FBI testimony across several techniques that have come
under question, saving a new strategy will be set by an in-house team of law

enforcement advisers.

April 11, 2017

€he New 1lork imes

The Opinion Pages | op.Ep conTRIBUTOR

Sessions Is Wrong to Take Science Out of Forensic Science

By ERIN E. MURFHY APRIL 11, 2017

Prosecutors applauded the April 10 announcement by Attorney General Jeff
Sessions that the Department of Justice was dishanding the nonpartisan
National Commission on Forensic Science and returning forensic science to
law enforcement control. In the same statement, Mr. Sessions suspended
the departinent’s review of closed cases for inaccurate or unsupported
statements by forensic analysts, which regularly occur in fields as diverse as
firearm and handwriting identification, and hair, fiber, shoe, bite mark and

tire tread matching, and even fingerprinting analysis.

If all you knew about forensic science was what you saw on television, you
might shrug off this news, believing that only the most sophisticated and
well-researched scientific evidence is used to solve and prove crimes. But
reality is different.



Comments on Media Coverage

* There have been several dozen articles in the news media
covering the NCFS closure since DOJ made its
announcement on April 10, 2017

— There are multiple agendas pushing narratives — so don’t
believe everything you read!

— When NCFS was created, it was expected to last 4 to 6 years

 NCFS was designed as a Federal Advisory Committee with
a limited lifetime (renewed every two years)

— Public meetings and documents (videos are available from meetings;
see website: https://www.justice.gov/ncfs)

— The Commission accomplished a number of useful things — see the
NCFS Summary Report...

NCFES Summary Report: Reflecting Back-Looking Toward the Future

NCFES Summary Report: Appendix A - National Commission on Forensic Science Commissioners and Biographies
NCFES Summary Report: Appendix B - National Commission on Forensic Science Subcommittees

NCES Summary Report: Appendix C - National Commission on Forensic Science Recommendations and Views
NCES Summary Report: Appendix D - National Commission on Forensic Science Public Comments
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Read the Actual Press Release from the
Department of Justice on April 10, 2017

https://www.justice.gov/opa/pr/attorney-general-jeff-sessions-
announces-new-initiatives-advance-forensic-science-and-help

“We applaud the professionalism of the National Commission on Forensic Science
and look forward to building on the contributions it has made in this crucial field.”

The following three actions were announced today:

1. In the coming weeks, the Department will appoint a Senior Forensic Advisor to
interface with forensic science stakeholders and advise Department leadership;

2. The Department will conduct a needs assessment of forensic science
laboratories that examines workload, backlog, personnel and equipment needs of
public crime laboratories and the needs of academic and non-traditional forensic
science practitioners, and issue a report to Congress; and

3. The Department will publish a notice in the Federal Register seeking public
comment on how the Department should move forward to strengthen the
foundations of forensic science and improve the operations and capacity of
forensic laboratories. The notice will remain open until June 9, 2017.
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Contribute Your Thoughts
on Future Needs In Forensic Science

* Written public comment regarding the issue for
comment should be submitted

through www.regulations.gov before June 9, 2017.

« https://www.requlations.gov/document?D=DOJ-LA-
2017-0006-0001
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February 3-4, 2014 was the first meeting of the
National Commission on Forensic Science

40 Commissioners

32 voting and 8 ex-officio
members
Selected from >300
applicants
Represent diverse
backgrounds, extensive
experience, and come
from 21 states

« Professors of biochemistry, chemistry, pathology, physics, sociology, statistics,
and law (including a National Medal of Science recipient)

« Crime laboratory directors

« Judges, prosecutors, and defense attorneys

« Sheriff, detective, coroner, medical examiner, victims’ advocate, and defendants’
rights advocate



National Commission on Forensic Science (NCFS)
Policy-focused

NCFS Leadership

Until January 2017
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Director of NIST
NIST Co-Chair

Sally Q. Yates
Deputy Attorney General

DOJ Co-Chair

John M. Butler
Vice-Chair (NIST)

Nelson A. Santos
Vice-Chair (DOJ)



National Commission on Forensic Science

Established in 2013 with an MOU between NIST
and DOJ (MOU also enabled OSAC to start)

NCFS is a Federal Advisory Committee to DOJ
First meeting was held in February 2014

In total, 13 meetings were held

— Meeting 11 was at NIST (September 12-13, 2016)
Focus is on policy issues

43 documents were approved

— 20 recommendations and 23 views of the Commission
— A Summary Report was approved April 10, 2017



NCFS Meeting Materials Available

http://www.justice.gov/ncfs/meeting-materials.htmi

2nd National Commission on Forensic Science Webcast

Meeting Summaries , r —— .
National Commission on Fprensm Smece Meeting...

pdf document \ S
Webcast

(>9 hours of
archived video)

MEETING TWO

National Commission on

Forensic Science

) References | Listing of 22 references provided to Commissioners
Meeting Summary

Human Factors and Cognitive Bias in Forensic Science
Deborah Boshm-Davis, Dean, Collage of Humanities and Social Sciences and
University Professor, Department of Psychology, Georgs Mason University

May 12-13, 2014

Office of Justice Programs

John Colling, President, Forensic Foundations Group
810 7th Street NW, Washington, DC

The Heed for Sequential Unmasking
Michael Risinger, John J. Gibbons Professor of Law, Seton Hall University
School of Law

Speaker Slides (pdf files) |Liciiere

Distinguishead Professor of Law and Weiss Family Faculty Scholar, Penn
State University, Dickinson Schocl of Law

The Need for Sequential Ethics & Forensics: T e 2
, . Ideals & Realities g
Unmasking

J.C. Upshaw Downs, MD

LSS @@ | OSAC Update

Mark O. Stolorow
Grwctar for CSAC Alars
Othce of Specta! Progrems

D. Michael Risinger - | Netioel s of Siede s Rechmckegy

[FORENSIC

) ' rofessor of Lav
On Bias in Forensic Science John J Gibbons Professor of Law

Meltrd Commasin) i Faserak: Boerce - May 12, 2074 Seton Hall University School of Law ’ . ) S v i SCIENCES




General Process for NCFS
Document Development

Draft Final
Document Document
ldea Document Public Input \ Revisions \ Commission
Approved / Drafted by SC Sought Made Vote Held
SC: subcommittee 2/3 approval

required
0 to >60 comments

received on a document

43 total documents approved
through meeting #13 (April 2017)




Types of NCFS Work Products

43 total documents approved
through meeting #13 (April 2017)

1) Views of the Commission
« 23 approved (through Meeting #13, April 2017)

2) Recommendations to the Attorney
General

« 20 approved (through Meeting #13, April 2017)

— Attorney General/DOJ decision to be made and issued
within two NCFS meetings



Some Key NCFS Recommendations

Complete set of 43 work products available at

Federal

Policy to https://www.justice.gov/ncfs/work-products-adopted-commission

meet
Sacietal
Expectations

Work Products are Developed in Subcommittees:

« Accreditation and Proficiency Testing
» Universal Accreditation

* Interim Solutions

« Transparency of Quality Management System Documents
« National Code of Professional Responsibility

« Scientific Inquiry and Research
E> « Technical Merit Evaluation of FS Methods & Practice
« Medicolegal Death Investigation
* National Disaster Call Center

 Reporting and Testimony
E> * Use of the Term “Reasonable Scientific Certainty”

« Training on Science and Law
« Forensic Science Curriculum Development
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Recommendations to the Attorney General
Regarding Use of the Term “Reasonable
Scientific Certainty” (NCFS Approved 3/22/16)

Recommendation #1: The Attorney General should direct all attorneys
appearing on behalf of the Department of Justice (a) to forego use of these
phrases when presenting forensic discipline testimony unless directly required by
judicial authority as a condition of admissibility for the witness’ opinion or
conclusion, and (b) to assert the legal position that such terminology is not
required and is indeed misleading.

Recommendation #2: The Attorney General should direct all forensic
science service providers and forensic science medical providers
employed by Department of Justice [FBI, DEA, and ATF Laboratories] not to
use such language in reports or couch their testimony in such terms unless
directed to do so by judicial authority.

Recommendation #3: The Attorney General should, in collaboration with NIST,
urge the OSACs to develop appropriate language that may be used by experts
when reporting or testifying about results or findings based on observations of
evidence and data derived from evidence.

https://www.justice.gov/ncfs/file/839726/download



Attorney General Decision on NCFS
Recommendation

« Department forensic laboratories [FBI, DEA,
ATF] will review their policies and procedures to
ensure that forensic examiners are not using
the expressions “reasonable scientific
certainty” or “reasonable [forensic discipline]
certainty” in their reports or testimony.
Department prosecutors will abstain from
use of these expressions when presenting
forensic reports or questioning forensic experts

In court unless required by a judge or applicable
law.

Available at https://www.justice.qov/opa/file/891366/download



https://www.justice.gov/opa/file/891366/download

Attorney General Memo — September 6, 2016

Office of the Attornep General

Weas hington, D, €. 20530
September 6, 2016

MEMORANDUM FOR HEADS OF DEPARTMENT COMPONI?TS (
FROM: THE ATTORNEY GENW . é 8 ‘

SUBJECT: Recommendations of the National Commission on Forensic Science;
Announcement for NCFS Meeting Eleven

As part of the Department’s ongoing coordination with the National Commission on
Forensic Science (NCFS), I am responding today to several NCFS recommendations to advance
and strengthen forensic science. These recommendations involve promoting professional
responsibility among forensic practitioners, instituting best practices in quality management of
forensic laboratories, and advancing the relationship between academic forensic research and
practical implemention.

Available at https://www.justice.qov/opa/file/891366/download
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Technical Merit Recommendations
(Approved by NCFS Sept 12, 2016)

« Recommendation #1: NIST should establish an in-house entity with the capacity
to conduct independent scientific evaluations of the technical merit of test methods
and practices used in forensic science disciplines.

« Recommendation #2: The results of the evaluations will be issued by NIST as
publicly available resource documents. NIST’s evaluation may include but is not
limited to: a) research performed by other agencies and laboratories, b) its own
intramural research program, or c) research studies documented in already
published scientific literature. NIST should initially begin its work by piloting three
resource documents to establish their design and requirements. The release of
these documents should be broadly disseminated in the scientific and criminal
justice communities and accompanied by judicial trainings.

« Recommendation #3: The Organization of Scientific Area Committees for Forensic
Science (OSAC) leadership, the Forensic Science Standards Board (FSSB), should
commit to placing consensus documentary standards on the OSAC Registry
of Approved Standards for only those forensic science test methods and
practices where technical merit has been established by NIST, or in the interim,
established by an independent scientific body. An example of an interim
independent scientific body could be an OSAC created Technical Merit Resource
Committee composed of measurement scientists and statisticians appointed by
NIST and tasked with the evaluation of technical merit.

https://www.justice.gov/ncfs/page/file/905541/download



From Rich Cavanagh'’s Sept 12, 2016 talk at NCFS Meeting 11

Proposed NIST Plan to Meet NCFS Request

National Commission on Forensic Science
September 12, 2016
Technical Merit Review Panel

Proposed NIST Plan for
Technical Merit Evaluations

Richard R. Cavanagh, Ph.D.
Director, Special Programs Office
National Institute of Standards and Technology _NIsT

Standards and Tech
nt of

Showed and discussed 13 slides as part of a panel to NCFS on technical merit




From Rich Cavanagh’s Sept 12, 2016 talk at NCFS Meeting 11

Thoughts Related to Technical Merit
Evaluation Request by NCFS

Some of the Questions Associated with Technical Merit

- What is the scientific maturity of the underlying measurement, data,
comparison, analysis?

« What has been published?

« What has been reproduced?

« What has beenl/is the level of discourse on the topic in the research community?
» Is the approach widely adopted by Forensics Professionals?

* |s this an emerging approach?

+ Is this an established approach?

- Have efforts been directed at establishing the repeatability, reproducibility and
accuracy of the method within an organization and across organizations?

+ Is there a statistical basis for understanding expectations of the test method or
practice?

+ Is the confidence level in the test method or practice well documented?




From Rich Cavanagh’s Sept 12, 2016 talk at NCFS Meeting 11

NIST Pilot Plans for Technical Merit Evaluation

Seek input from a variety of experts:
* NIST-hosted workshop to develop criteria for evaluation

|nitial NIST efforts would look

at three examp|es selected prior to embarking on study of a forensic method or
. practice
from o_hfferent areas, as we « Conduct a literature review:
learn if the apprOaCh can be « NIST librarians assist in curation of appropriate
: . references covering the method or practice in question
eﬁeCtlve' + Reference list will be publicly available as part of the
study findings
() . : :
DNA « Evaluation of literature claims:
. * ldentification of appropriate laboratory studies to test
° F| rearms those claims
* Conduct interlaboratory study(ies)
° B |te m arkS + Where possible, assess quality of work in operation —

with de-identified participants
* Publish findings and recommendations
* Possibilities include, NIST Journal of Research, NIST
Special Publication Series, and other open access
journals
* Provide training for judges, lawyers, jurors,
practitioners,...

+ Develop training aids to convey the capabilities and
limitations of studied forensic disciplines



From Rich Cavanagh’s Sept 12, 2016 talk at NCFS Meeting 11
Summary of Proposed NIST-Lab
Technical Merit Efforts

Assessment focuses
on scientific maturity
of select aspects of
three forensic science
methods

Assessment will look
at and contribute to
technical merit of
current methods,
Including validation
where feasible

Assessment effort will
not undertake original
research

1. DNA

» Long history at NIST

» Substantial resident expertise

» Strong tradition of working with other agencies
» New challenges with complex mixtures

2. Firearms and Toolmarks
» Strong effort in applying image analysis
» Strong effort in statistical analysis
» Well integrated with practitioners.
» Joint efforts currently underway with CSAFE

3. Bitemarks
» NIST has expertise in Nano Indentation

» NIST has expertise in characterization of Soft
Materials

» NIST would need to reach out to others
 American Dental Association Foundation
(ADA research effort at NIST for 88 years)




Ccommission Activities

(operates on 2-year renewal terms)

Announcement at AAFS 2013 meeting on February 21, 2013

Commission charter originally filed on April 23, 2013; renewed on April 23, 2015
Commission membership announced on January 10, 2014

Meetings held thus far:

— Meeting 1 February 3-4, 2014
— Meeting 2 May 12 - 13, 2014

— Meeting 3 August 26 — 27, 2014 Term 1
— Meeting 4 October 28 — 29, 2014
— Meeting 5 January 29 - 30, 2015

— Meeting 6 April 30 - May 1, 2015

— Meeting 7 August 10 - 11, 2015

— Meeting 8 December 7 -8, 2015

— Meeting 9 March 21 - 22, 2016

— Meeting 10 June 20 - 21, 2016

— Meeting 11 September 12 - 13, 2016
— Meeting 12 January 9 -10, 2017

Term 2

— Meeting 13 April 10 - 11, 2017 NCFS Term 2 expired
April 23, 2017




Wrap Up Comments from John Butler given
on April 11, 2017 before the NCFS

Points of view are mine and do not necessarily represent the official position
or policies of the US Department of Justice or the National Institute of Standards
and Technology.

« Historical observations
» Personal reflections

* Lessons learned
Acknowledgments




Lessons from History

 Wilmer Souder — National Bureau of
Standards physicist who assisted In
>800 cases for ~80 agencies from
1929 to 1953

* 1935 book “Modern Criminal
Investigation” (Harry Soderman &
John O’Connell)

— Chapter 29 “Police Laboratories” (p. 427)
“the personnel of the laboratory should
be composed of detectives” with a
“scientific advisor” to work “hand-in-hand”
with “the d”et“ective heading the police

laboratory”; “This [scientific advisor]
must be carefully chosen. Much

https://www.nist.gov/featured-stories/who-was-detective-x

Wilmer Souder is seen using an early comparison

microscope to compare the rifling marks left on two d epen d S on h | m -”
bullets, a technique for determining whether the bullets
were fired from the same gun. This technique for National Council of Public History (April 20): | am

comparing bullets is still used today in much the o ) ) ) )
same way. Credit: Photo by NBS/NIST; source: NARA  participating with FBI, DEA, and ATF Historians



ldeals for Firearms ldentification

_ h|st0ry
Wilmer Souder, Army and Navy Journal, March 19, 1932 nin gf rom

leal it?
There should be adopted: Are(\:‘:eare repeating
1. Minimum standards of equipment to be used.

OSAC efforts to prepare and promulgate documentary standards (moving very slowly)

2. Standards for records of evidence to accompany and substantiate the
expert’s opinion; these to include photographs, metrological data and
Interpretations in permanent form.

NCFS Views Document on Report and Case Record Contents (not approved 10 Apr 2017)

3. Standards for qualification of experts which will include actual tests
made against secretly designated materials and reported in compliance
with item 2.

PCAST requests for data to support all conclusions made (largely being ignored)

4. Methods for constant following up [with] experts testifying in court

to auarantee the hiahest efficiency.
DOJ Forensic Science Discipline Review of FBI examiner testimony (just put on hold)

85 years later we are still addressing these same challenges!



Personal Reflections (1)

My home was burglarized in June 2013 and | have seen
first-hand the challenges that exist in the criminal
justice system beyond forensic science measurements

— e.g., sample collection problems by the detectives

* InApril 2013, | moved within NIST to help with NCFS and
other forensic activities

— Leaving the laboratory environment has exposed me to a different
“laboratory of learning”

— | will likely be involved in helping with any future technical merit
review & validation work conducted by NIST



Personal Reflections (2)

| will go forward from my NCFS experience as an optimist with
the belief that by small and simple things, great things can be
brought to pass (but this may take longer than we would all like)

With human nature we are often quick to criticize, but what
will you and | do going forward to try and strengthen forensic
science in the future?

| plan to continue writing articles, books, and conducting
training (when requested and avallable) of forensic
practitioners, prosecutors, defense attorneys, and judges

Beyond the U.S.: my experience in UK last week at the Royal
Soclety
— Diverse stakeholder perspectives are necessary to connect across

disciplines and stakeholders — otherwise we live in silos and echo
chambers



UK DNA Strategic Discussions
April 6-7, 2017 (London, UK)

* Diverse perspectives are necessary to
understand issues

— Participants: Judges (including head of the Judicial
College), UK Regulator, laboratory director, forensic
statistician, prosecutor, defense expert, academic
researchers (multiple disciplines), documentary film
maker, and a crime novelist (Val McDermid)

— Process: business modeling process was used

« Training and communication are crucial to future
Improvements - action needs to be taken here



UK Strategic Planning on April 7, 2017
to Develop Stakeholder Primers

Goal to develop a
matrix of collaborative
and dynamic training
primers (written and
multi-media formats) to
reach various
stakeholders




An lllustrator was Present to Capture Our
Discussions at this UK DNA Strategic Meeting
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Commission = a Unique Forum

NCFS has enabled communication, collegiation, and
collaboration across various stakeholders to forensic science

NCFS has benefited from the openness and public input
required by Federal Advisory Committee Act (FACA) rules
(>600 public comments)

We live In an increasing polarized society (especially
Washington, DC)

There are unigue challenges with forensic science operating
In a legal adversarial environment

| have personally enjoyed getting to know members of the
Commission at our meetings and working collaboratively to
understand one another and to reach consensus



JESSEWILSON

The World Has Been Watching
What This Commission Is Doing

“Even good lawyers
aren’t scientists, and right
now prosecutors have an

WO RLD VI EW incentive to select
A personal take on events forensic analysts who will

assure juries that

e b evidence is clear and

Label the llm1tS convincing, not ones who

° . will speak in appropriately
Of forenSlc SClence cautious terms. Defense
lawyers won'’t necessarily
recognize that there’s
anything to refute in
forensic evidence against
their clients.”

This week marks a chance to curb the misuse of crime-scene evidence in
US courts and spare innocent people from going to jail, says Robin Mejia.

6 APRIL 2017 | VOL 544 | NATURE | page 7



Commission - a Unigue Classroom

« Example: Paul Speaker’s talk this morning

« Topics covered: accreditation, human factors &
cognitive bias, ethics, standards development,
digital evidence, evidence retention & storage,
training & continuing education, research,
statistics, ...

* 140 invited speakers in 13 meetings

See meeting videos available at
https://www.nist.gov/topics/forensic-science/national-commission-forensic-science
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Important Observations

The National Research Council 2009 (“NAS Report”)
called for changes to strengthen forensic science (with 13
recommendations) but these are not really new issues

The criminal justice system, where forensic science only
plays a small part, is not perfect; there have been
Individuals wrongly convicted for a variety of reasons

Despite a few well-publicized examples (e.g., Annie
Dookhan), forensic scientists generally want to do a good
job and are trying to do their best

Many forces are at play to either change things or to
maintain the status quo - which changes are needed?



Culture Clash: Science and Law

Tension exists between science and the law:

* The legal community looks to the past
(precedence is desired)

* The scientific community looks to the future
(evolving improvement is desired)

‘9
x>
Q\)

“Forensic” “Science”



Culture Clash: Science and Law

Tension exists between science and the law:

« The legal community wants finality and
absolutes (guilty or not-guilty court decisions)

* The scientific community operates without
certainty (rarely with probabilities of 0 or 1)

“Forensic” “Science”



Challenges to Communicating

« People like narratives better than numbers
— can we communicate science concepts correctly?

 We often talk past each other (forensic
practitioners & lawyers or practitioners & academic
scientists) because we do not appreciate a subtle or
significant difference in the meaning of a word or
phrase — need for uniform terminology

« “Areasonable degree of scientific certainty...”

— | believe this Is a legal crutch that has no scientific
meaning and should not be used in court



| essons Learned

. Time and patience are required for a newly
organized group to align, pull together, and “gel”

. Respect and trust involves listening to and seeking
to understand the perspectives of others

. Recelving feedback can be uncomfortable but in
the end usually helps improve our efforts

. The community benefits when a dedicated group
works together and is open with its work products



Challenge of Ramping Up Activities
and Impact of Ramping Down

Meeting held at NIST
10 43 documents @ (Sept 2016)
9 approved +
8 summary report
D 7
>
O
o 6
Q
< 5
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g 3 Request for NCFS
8 Survey of L_E Summary
A 5 Forensic Units Report
+
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NCFS Meeting #



NCFS Acknowledgments

Commissioners (49 in total across two terms), meeting proxies, and
subcommittee members (7 subcommittees + SPO; 15+17+1+7+10+4+6 = 60
additional SC members)

Invited presenters (8+7+10+6+8+15+4+8+7+12+10+17+28 = 140)

NIST leadership support
— Pat Gallagher, Willie May, Kent Rochford, Rich Cavanagh

DOJ leadership support
— Nelson Santos, my fellow Vice-Chair
— DAG James Cole, DAG Sally Yates
— OLP: Kira Antell, Alex Krulic, Shimica Gaskins, Jonathan Wroblewski

NCFS staff support
— DFO: Jonathan McGrath, Andrew Bruck, Brette Steele, Armando Banilla (pre-NCFS initiation)
— Lindsay DePalma, Danielle Weiss, Victor Weedn, Robin Jones

— Contractor support with note taking at public meetings and subcommittee meetings and
webcasts

— Meeting logistics and planning people at OJP, NIST, and House of Sweden



Organization of Scientific
Area Committees (OSAC)

Forensic discipline-specific “guidance
groups” administered by NIST

NST

National Institute of
Standards and Technology
U.S. Department of Commerce

https://www.nist.qgov/topics/forensic-science/organization-scientific-
area-committees-osac
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>600 people involved in 34 operational units
http://www.nist.gov/forensics/osac/index.cfm

* Provides technical leadership to help develop and promulgate consensus-
based documentary standards and guidelines for forensic science

* Promotes standards and guidelines that are fit-for-purpose and based on
sound scientific principles

« Promotes the use of OSAC documents by accreditation and certification
bodies

« Establishes and maintains working relationships with similar organizations

OSAC held an in-person meeting April 18-21, 2017 in Leesburg, Virginia


http://www.nist.gov/forensics/osac/index.cfm

OVERALL GOAL of OSAC REGISTRY:
Provide trusted discipline-specific standards (and guidelines)
that accrediting bodies can use to audit accredited laboratories

Provides initial Creates high-quality Turns OSAC materials
starting material guidance materials Into standards
i\é\/TGMdSOtca:.lI:I]rg:rr(;tSS g\ﬁ““‘za‘l”f!g; Standards Developing Organization

OSAC ’
Catalog
(718 documents %Rensic s¢°

initially compiled)

@ OSAC Regqistry of
Approved Standards

Accrediting Bodies audit @ <£|
Forensic Laboratories

(providing “teeth” to standards)

See http://lwww.nist.gov/forensics/osac/osac-newsletter-february-2016.cfm#bigpicture
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OSAC Monthly Newsletter

A communication vehicle to improve interaction with stakeholders

One of the ways to solicit public comment
on standards and guidelines up for
consideration on the OSAC Registries

Issues (to-date)

August 2015 + January 2017

September 2015 February 2017

October 2015 Mar_ch 2017
April 2017

November 2015

December 2015

January 2016

February 2016

March 2016

April 2016

May 2016

June 2016

July 2016

August 2016

September 2016

October 2016

November 2016

December 2016

Newsletters released around 15" of each month

https://www.nist.gov/topics/forensic-science/osac-newsletter
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OSAC Annual Report

* /4 page report
summarizing activities
from the first year of
OSAC (Feb 2015 to Feb
2016)

* Available as a pdf file for
download at
https://www.nist.qov/sites/
default/files/documents/20
16/09/13/osac annual re
port 2015-2016.pdf

See also Public Status Meetings (Feb 2017):
https://www.nist.gov/news-
events/events/2017/02/osac-scientific-area-
committees-public-status-reports-open-discussions
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NIST Center of Excellence
on Forensic Science

csafe o

CSAFE will focus on the following objectives: http://forensic.stat.iastate.edu/

« Develop and apply statistical methods to pattern evidence, including latent prints,
handwriting, tool marks, computer and information systems, social media, and GPS

« Develop, in collaboration with NIST scientists, new methods for forensic evidence
 Develop new inference techniques that account for various sources of uncertainty
« Establish a sound base of interpretation for forensic evidence in judicial settings

 Educate and train forensic practitioners, judges and attorneys, and the next
generation of statisticians



First Forensic Science Error Management
Meeting was Held in July 2015

Proceedings of the International Symposium on
Forensic Science Error Management

Held July 21-24, 2015 in Arlington, VA

FORENSIC SCIENCE
ERROR MANAGEMENT .
l

|NTERNAT|ON/-\L
MPOSIUM ﬂ l ;Wv{

hitp://www nist. gov/director/international_forensics _home.cfm

NIST

National Institute of
Stondards and Technology
S Dapcrtmant of Commaecn

Proceedings published from the first Error
Management meeting (download using link below)

432 registered participants from 11
countries

Over the 3.5-day meeting and across 8
technical tracks and 42 sessions, there
were 2 keynote and 10 plenary speakers,
106 oral presentations, 9 panel
discussions, and 18 poster
presentations.

In their keynote address, Brandon Mayfield, a
victim of a forensic science error, and Steven
Wax, Mr. Mayfield’s attorney, providing a gripping
tale of the impact that an error in a fingerprint

“match” caused Mr. Mayfield and his family
(see video at https://www.nist.gov/associate-director-laboratory-
programs/recorded-sessions)

http://nvipubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.1206.pdf
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NIST

National Institute of
Standards and Technology

U.S. Department of Commerce

FORENSIC SCIENCE
ERROR MANAGEMENT

INTERNATIONAL |
FORENSICS SYMPOSIUM

July 24-28, 2017 @NIST, Gaithersburg, MD

Crime Scene - Death Investigation
Human Factors - Legal Factors
Quality Assurance - Laboratory

Management
Criminalistics - Digital Evidence

https://www.nist.gov/news-events/events/2017/07/2017-
international-forensic-science-error-management-symposium
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National Commission on Forensic Science (NCFS):
www.justice.gov/ncfs

Organization of Scientific Area Committees (OSAC):
www.nist.gov/forensics/osac/index.cfm

fFOR=NSIC
4 SCIZNCES

www.nist.gov/forensics

+1-301-975-4049 john.butler@nist.gov



Activity level propositions

Shedder status and background DNA

The implications of shedder status and background DNA on direct and
secondary transfer in an attack scenario

Ane Elida Fonnelep™©*, Merete Ramse?, Thore Egeland®®, Peter Gill**



Forensic Science International: Genetics 29 (2017) 48-60

Contents lists available at ScienceDirect

Forensic Science International: Genetics

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

Research paper

The implications of shedder status and background DNA on direct and @Cmm
secondary transfer in an attack scenario

Ane Elida Fonnelep™©*, Merete Ramse?, Thore Egeland®®, Peter Gill**

*(slo University Hospital, Nonwvay _
B KBM, Norwegian University of Life Sciences, As, Norway
© Unnersity of Oslo, Oslo, Norway



Measurement of shedder status

How to measure the shedder status of an individual?

Traditionally this has been assessed by determining the
amount of DNA shed by an individual related to ‘time
since hand-washing’ eg Lowe et al( )

But this is a bit unrealistic because in casework, we do
not know this parameter and perhaps it is unlikely that
a criminal washes hands just prior to a crime

It is generally accepted that there are differences in
shedder status



Shedder test (method)

20 participants were asked to hold a conical
tube for 10s to deposit their DNA

Sampling repeated 3 different occassions.

Sampling was taken at random — participants
were not told when — no handwashing regime

This sampling regime reflects a more natural
state.



T-shirt preparation

35 T-shirts, washed , UV irradiated
 Sampling areas shown




Definitions

Background DNA: we define background DNA as DNA that is not
crime related; present at a crime scene before the crime takes
place. Background can originate from known and unknown
individuals and can be propagated either by direct or by secondary
transfer.

Direct transfer is where DNA is transferred directly from a person to
an object or to another person. With a crime event, the prosecution
will typically assert that a DNA profile is a result of direct transfer
from a defendant, since this usually infers an ‘activity’.

Secondary transfer is where an intermediary has transferred DNA,
either from an object, or from another person. In the context of
evaluating a crime-event, the defense may assert that the
defendant’s DNA was transferred by secondary transfer.



Results — shedder status
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high shedders were defined as follows: In at least two of the three samples the DNA
guantity had to be above the average concentration in deposits made by all participants (fig
2a), at least 2 profiles had to be high quality (12 or more full loci).



Background

* When people share the same ‘living space’
they transfer DNA between them

Table 2 The detection (frequency) of secondary transfer from co-workers and
unknown contributors to high and low shedders T-shirts.

- liowshedders _|Highshedders [Total
Samples collected 100 48 148

Interpretable secondary transfer from
interpretable secondary transfer from 7 (O 07) O 7
unknowns (frequency) *




Transfer during simulated attack

 Samples taken from victim and attacker to
determine cross-transfer.



Case circumstances

* A woman working in a store goes out to make a bank
deposit. On her way to the bank she is attacked from
behind by a masked man, beaten to the ground and
robbed. A DNA-sample was collected from an area of the
woman’s T-shirt where she recalled being held, and the
resulting DNA-profile was a two-person mixture of her and
an unknown male. The sample was compared against the
national DNA database and a match was found with one of
her co-workers. His DNA profile had been loaded to the
DNA database for a former conviction of drink-driving 5
years ago. The co-worker, who was not at work that day,
denies being involved in the attack and claims that his DNA
must have been transmitted to the woman by secondary
transfer from the environment in the store.



Propositions

* (Hp) is “the defendant is the offender” and
the defense hypothesis (Hd) is “the defendant
is not the offender”.



Bayes net

shedder status igh(s) |p025
I Low (5)  1:p-0.75

Table 4 Conditional probability (p) for cells in node “The offender transferred DNA during attack”
I S R
status
Direct Yes (T) (TIS) (T]S)
g=0.95 r=0.58
- No (T) (T|s) (T| 3)
1-g=0.05 1-r=0.42

Table 5 Conditional probability (p) for cells in node “Secondary transfer from defendant”

L |shedderstatus High(s) | Low(S)

Secondary transfer Yes (Q) (Ql s) @l $)
s=0.02 t=0.06
No (Q) (Q19) @19)

1-s=0.98 1-t=0.94




Probability table for node “defendant
detected in sample”

Defendant is Yes (E) No (E)
offender

Direct Transfer Yes (T) No (T) Yes (T) No (T)
Secondary transfer Yes (Q) No (Q) Yes (Q) No (Q) Yes (Q) No (Q) Yes (Q) No (Q)
Detected Yes 1 1 1 0 0 0 1 0

No 0 0 0 1 0 1 0 1

Mixture 0 0 0 0 1 0 0 0




Hp

Shedder status true
offender

High 25%([J |
Low 75%|[§

Y

The offender transferred DNA

during attack

Ves 67% IR
No 33%|)

A J

Defendant is the offender
Yes 100%
No 0%

Mixture 0%

N

L

Defendant detected in sample

Ves oo/
No  31%[F

Bayes Net

Probabilities under Hp, in the case where there is no information

about shedder status.

Shedder status
victim

High 25%[J]

Low 75%]

Secondary transfer
from defendant

Yes 5%|[]
No 95%|[

Defendant is the offender

Yes 0%
No 100%

e

Hd

Shedder status true
offender

High 25% ]
Low 75% |

\

Shedder status
victim

High 25% ]
Low 75% \

\

The offender transferred DNA

during attack

[Ves 6774 R

No 33%) I

Secondary transfer
from defendant

Yes 5%(f
No 95%

__ PrE[Hp _ 0.69

LR

~ PrE[Hd ~ 0.05

=14

(2%

.

Defendant detected in sample




Evaluation of evidence under Hp “The defendant is the offender” (implying direct
transfer during the attack), versus Hd “the defendant is not the offender” (implying
secondary transfer of DNA), in relation to different scenarios with high and low
shedder offender and victim.

Shedder status mm

R
No prior information 0.69 005 14
Offender low / victim low 0.61 0.06 10
Offender high / victim low 095 0.06 16
Offender low / victim high 0.59 0.02 30
Offender high / victim high 0.95 0.02 48
Offender NA / victim high 0.68 0.02 34
Offender NA / victim low 0.69 0.06 12
Offender high/victim NA 0.95 0.05 19
Offender low/ victim NA 0.60 0.05 12




Conclusions

The probability that an attacker will transfer DNA to the
victim will depend upon his “shedder status”.

A high shedder attacker has 95% probability of transferring
DNA compared to 58% from a low shedder attacker.

The shedder status of the offender has a lesser effect.

DNA matching the attacker from a “high shedder” victim is
less likely to be caused by secondary transfer - because it
tends to be at low level and therefore masked by the pre-
existing background DNA of the high shedder victim.

This masking effect is reduced with low shedder victims;
hence secondary transfer is more likely to be observed.

shedder status of the victim is actually more important
than knowledge of the shedder status of the attacker



Conclusions

* Note that the LRs are dependant upon the
various assumptions of the model which will

vary at different crime scenes

* However — throughout, the LRs are always low
—in the region of LR=10-48.

* This illustrates that the strength of the
evidence of the DNA profile has nothing to do
with the strength of evidence at activity level.



Main issues

* Reproducibility between laboratories
 What experimental designs to utilise?

* At least these experiments give an idea of the
limitations of reporting by practical
demonstration even if they cannot be used

directly



Collaborative experiment

 Differences between laboratories?
 Differences between methods?

Weight

Cloth 1

Cloth 2




Analysis of SNP mixtures using Open source software EuroForMix

@yvind Blekal, Peter Gill*?, Mayra Eduardoff®, Carla Santos*, Chris Phillips*, Walther
Parson3®®

! Department of Forensic Sciences, Oslo University Hospital, Norway
2Department of Clinical Medicine, University of Oslo, Norway
3 Institute of Legal Medicine, Medical University of Innsbruck, Austria

4 Forensic Genetics Unit, Institute of Legal Medicine, University of Santiago de Compostela,
Spain

®Forensic Science Program, The Pennsylvania State University, PA, USA

Abstract: A series of two- and three-person mixtures of varying dilutions were prepared and
analysed with Life Technologies’ HID-Ion AmpliSeq™ Identity Panel v2.2 using the lon
PGM™ massively parallel sequencing system. From this panel, we used 134 autosomal
SNPs. Using the reference samples of three donors, we evaluated the strength of evidence of
134 autosomal markers with likelihood ratio (LR) calculations using the open-source
quantitative EuroForMix program and compared the results with a previous study using the
open-source qualitative LRmix program. Both models were originally designed for multi-
allelic STRs. We show how they can be extended to bi-allelic SNPs.
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Benefits of a good mtDNA quantification

« Establish if sufficient mtDNA is present in the sample

Note: the quant will appear in pg/ul but this has not yet a relation
to number of mtDNA copies

« Optimize the input for your favourite typing method
« Sanger (mini-mito)
 MPS (equalize input for multiple samples in one run)

Note: mtDNA copy number varies for cell types, individuals
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Strategy

Real time triplex PCR assay

« 40 cycles

« total & male based on Nicklas and Buel 2006
« Mt (loosely) based on Rygiel 2015

« Buffer system: TagPath Multiplex Master Mix

DNA_____|Probe _____|Bp ____|Dye | Sensitivity

Total DNA  Alu Ya5 127 bp VIC 0,5 pg/ul
Y DNA DYZ5 137 bp FAM 4 pg/ul
mtDNA CR 16533-180 217 bp JUN 2 0,1 pg/pl
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Current status @NFI

Primers and probes

4%

PCR protocol

Optimizing primer concentrations
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Are you interested?

NFI provides:

« Primers and probes
« Challenging samples
« Protocols

Labs provide
* Your own favourite sample
« Your own total/Y/mtDNA quantification method

Email: a.kal@nfi.minvenj.nl
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