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AGENDA FOR THE EDNAP MEETING 
 

SANTIAGO DE COMPOSTELA – 20 OCTOBER 2015 
 
 
 

Expected duration:  09.00 - 17.00 
 

Coffee: 10.30 – Lunch: 13.00-14.00 – Coffee: 15.30 
 

_____________________________________________________________________________ 

 

 

Host: Angel Carracedo 

Chairman: Niels Morling 

 

 

Welcome  

  

Update on activities concerning   

 mtDNA SNP screening – two PCRs, 18 SNPs 

  

Updates from other groups  

 EMPOP

 High quality DNA sequence database 

 Nomenclature of STR sequences 

 EUROFORGEN-NoE 

 

Identification of the MH17 victims 

 

EDNAP website update (www.isfg.org/EDNAP) 

 

Future activities 

- Methylated DNA and age exercise 

 

EDNAP meeting in spring 2016 in Warsaw - April 2015
 

 

EDNAP meeting in autumn 2016 – Rome? 

 

Any other business 

Angel Carracedo 

 

 

Arnoud Kal 

 

 

Walther Parson 

Walther Parson 

Chris Phillips 

Peter Schneider 

 

Arnoud Kal 

 

Peter Schneider 

 

 

Athina Vidaki 

 

Niels Morling 

 

Niels Morling 

 

Niels Morling 
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EUROPEAN DNA PROFILING GROUP (EDNAP) MEETING 

 

 

Santiago de Compostela, Spain 
 

20 October 2015 
 

 

 
Host:  Angel Carracedo 

Chairman: Niels Morling 

 

A list of participants is attached. 

 

Welcome 
Professor Angel Carracedo welcomed members to Santiago de Compostela.  

 

Update on exercises 
 

A SNaPshot based method targeting18 common mtDNA mutations Arnoud Kal 

Arnoud Kal presented the results of the collaborative EDNAP exercise concerning typing of 

18 mtDNA SNPs with the SNaPshot method (presentation attached). 
 

Updates from other groups 

 

EMPOP Walther Parson 

Walther Parson gave an update on the new version of the database EMPOP. New 

developments include an event-based search engine (SAM-E), map-based description of 

database matches, a new tabular layout of search results and the provision of the haplogroup 

status of mtDNA sequences. EMPOP follows the concept of providing high-quality data and 

basic results of database searches. The interpretation of search results is the responsibility of 

the users. There are courses planned for training on mtDNA matters in association with 

congresses. Individual courses can be organized (presentation attached). 

 

STR nomenclature Walther Parson 

Walther Parson gave an update on nomenclature of STRs analyzed by Massively Parallel 

Sequencing (MPS). The board of the IFSG has established a commission to provide 

considerations for early adopters of STR MPS. The issue was discussed at the 26
th

 ISFG 

conference held in September 2015 in Krakow, Poland. The ISFG will formulate 

considerations on nomenclature of DNA sequence data for the forensic genetic community. 

The considerations will include minimal requirements for the analysis and storage of data as 

well as the use of reference sequences and nomenclature systems that are regularly updated. 

 

Nomenclature of STR sequences Chris Phillips  

Chris Phillips gave an update on the structures of the forensic genetic STRs and the various 

nomenclatures of STR sequences with special focus on the new challenges associated with the 

complete DNA sequence data that are produced by massively parallel sequencing 

(presentation attached). 

 

EUROFORGEN-NoE – General update Peter Schneider 

Peter Schneider gave an update concerning the project (presentation attached).  
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Identification of the MH17 victims Arnoud Kal 

Arnoud Kal gave an overview of the work with the identification by means of DNA of the 

victims of the airplane accident in 2015 in Ukraine (presentation attached). 

 

EDNAP website update (www.isfg.org/EDNAP) Peter Schneider 

Members are encouraged to visit the website. Suggestions are welcome. 

 

Future activities 

Methylated DNA and age exercise Athina Vidaki 

Athina Vidaki and Denise Syndercombe Court suggested a collaborative EDNAP exercise of 

forensic age estimation based on investigation of the degree of DNA methylation of select 

nucleotides (presentation attached). The proposed method includes a bisulfite sequencing 

protocol using the Illumina MiSeq platform. The methylation status of 16 CpG sites will be 

investigated. Other chemistries and instruments may be used by participants. However, Kings 

College will send out the first set of samples, reagents, and detailed protocols that are 

compatible with the Illumina MiSeq before the end of December 2015. Participants will be 

asked to return results before the end of March 2016. The precise protocol and production 

plan will be formulated as soon as possible. Some of the procedures may be new to some of 

the laboratories. Therefore, the timeline may be considered. Athina Vidaki and Denise 

Syndercombe Court will contact laboratories. 

 

Next meeting Niels Morling 

The next EDNAP meeting will be held 19 April 2016 in Prague in connection with the 

CODIS meeting the same day and the ENFSI DNA WG Meeting 20-22 April 2016.  

 

The colleagues from Laboratoria Genetica Forense, Universita Cattolica, Rome, kindly 

invited EDNAP members to hold the meeting in October/November 2016 in Rome. The 

EDNAP members happily accepted the invitation. 

 

Any other business Niels Morling 

Niels Morling thanked Roman Hradil for the excellent collaboration with the ENFSI DNA 

Working Group during his work as chairman and welcomed the new chairman, Sanders 

Kneppers, and invited to continuation of the professional and helpful collaboration between 

the groups. 

 

There was no other business. 

 

Closing of the meeting 

The meeting closed with sincere thanks to Angel Carracedo, Chris Phillips, Ana Mosquera 

and all other colleagues, who helped to organise the meeting in Santiago de Compostela. 

 

Attachments are found at the EDNAP website http://www.isfg.org/EDNAP/Meetings:  

 List of participants  

 Presentations  

o Arnoud Kal: Report on mtDNA SNP typing (waiting) 

o Walther Parson: EMPOP report 

o Walther Parson: High quality DNA sequence database  

o Chris Phillips: Nomenclature of STR sequences 

o Arnoud Kal: Identification of the MH17 victims (waiting) 

o Peter Schneider: EUROFORGEN-NoE report 

http://www.isfg.org/EDNAP


 

_________________________________________________________________________________________ 
 
EDNAP Minutes  -  20 October 2015  -  Santiago de Compostela   Doc: Minutes-EDNAP-SdC-5102.docx Page 3 of 3 

o Ahina Vidaki: Methylated DNA and age exercise. 
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Improve	  forensic	  use	  	  
	  Improved	  search	  engine	  (SAM-‐E)	  

EMPOP	  3	  -‐	  Why	  change	  to	  a	  new	  version?	  



16032+TCTCTGTTCTTTCAT	  	  
104+CGGAGC	  	  
105+GGAGCA	  	  
209+GTGTGTT	  	  
241+TAA	  	  
286+TAACA	  	  
291+ACATCATAACAAAAAA	  	  
398+ACCAGATTTCAAAT	  	  
470+TACTACTA	  	  
524+[AC]2-‐8	  	  
563+AACAAAGAAC...AAA	  (204)	  
8271+CCCCCTCTA	  	  
8280+CCCCCTCTA	  	  
8289+CCCCCTCTA	  	  
	  	  
	  

Block	  inser)ons	  (selec)on)	  



Improve	  forensic	  use	  	  
	  Improved	  search	  engine	  (SAM-‐E)	  
	  Be\er	  visualiza3on	  of	  results	  (distribu3on	  maps)	  
	  Show	  more	  details	  of	  matching	  and	  neighbor	  haplotypes	  
	  New	  tools	  (e.g.	  Haplogroup	  Browser)	  

	  	  	  
Introduce	  new	  concepts	  

	  Concept	  of	  haplogroups	  in	  prac3cal	  forensic	  work	  
	  Distribu3on	  of	  haplogroups	  as	  relevant	  informa3on	  
	  Cost	  model	  for	  muta3ons	  
	  S3mulate	  alterna3ve	  interpreta3on	  of	  haplotypes	  	  

	  

EMPOP	  3	  -‐	  Why	  change	  to	  a	  new	  version?	  



EMPOP V3 R11 
N=34,617 
Metapops revised 
Release updates 

EMPOP V2.3 R11 
will be available 
until Dec 2015 (no 
Release updates) 

Registration by Email 
to assign services 
(e.g. search history, 
NETWORK, …) 

EMPOP slideshow provides information about novel 
features for mtDNA databanking and forensically 
relevant issues 





pdf file  
“how to use EMPOP” 
•  will be updated 



Description of methods used in EMPOP 
discussed at this workshop 





under construction 
to be completed … 
 
please send comments 





Example:	  
query	  rCRS	  (empty	  profile)	  in	  CR	  range	  (16024-‐576)	  

Subset of 26,127 CR 
haplotypes  (R11) 
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Example:	  
query	  rCRS	  (empty	  profile)	  in	  CR	  range	  (16024-‐576)	  

EMPOP 3 provides 
haplogroup info 



Example:	  
query	  rCRS	  (empty	  profile)	  in	  CR	  range	  (16024-‐576)	  

EMPOP 3 provides 
haplogroup maps 



Example:	  
query	  rCRS	  (empty	  profile)	  in	  CR	  range	  (16024-‐576)	  

EMPOP 3 provides up to 
two step neighbours 
including cost values 





STS to MPS
D12S391
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STR ranked by 
repeat allele 

(RA) 
heterozygosity

Sequence 
heterozygotes 

detected in 
isometric 

homozygotes 

Proportion of 
sequence 

heterozygotes 
in isometric 

homozygotes 

No. of 
repeat 
alleles

No. of 
sequence 

alleles

No. of 
genotypes 
reported

Repeat allele 
heterozygosity

Sequence 
allele 

heterozygosity
Rise in power 

with MPS

DXS10103 2.15% 28% 44 111 1244 92.31% 98.22% 6.4%

D12S391 5.72% 36.73% 25 91 1785 84.43% 93.53% 10.78%

D2S1338 3.18% 19.87% 12 61 1767 84% 92.74% 10.39%

D21S11 6.57% 35.23% 23 89 1772 81.36% 92.95% 14.25%

D8S1179 7.31% 35.2% 11 26 1761 79.24% 90.57% 14.31%

vWA 2.33% 10.53% 11 35 1701 77.86% 85.15% 9.36%

D13S317 7.2% 30.91% 9 25 1736 76.69% 88.92% 15.94%

D3S1358 8.05% 30.65% 10 22 1716 73.73% 86.57% 17.42%

D5S818 4.45% 16.87% 10 23 1681 73.62% 85.42% 16.02%

D1S1656 2.54% 9.56% 18 36 1657 73.41% 90.48% 23.24%

D4S2408 3.71% 12.11% 8 12 1634 69.39% 79.95% 15.22%

D9S1122 10.38% 33.68% 9 19 1695 69.17% 83.78% 21.12%

D2S441 3.6% 11.04% 15 27 1622 67.37% 82.17% 21.96%

STR sequence variation analysis will add a lot of power
..in some markers, but not all
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STR sequence nomenclature discussions - timelines

•  Discussed STR sequence nomenclature issues at EDNAP Zurich 2014
Katherine Gettings presented findings from NIST’s MPS analysis of core STRs

•  Illumina launched the ForenSeq kit in January 2015
27 A-STRs, 24 Y-STRs, 7 X-STRs

•  2015: USC/KCL/Illumina analysed the 944 sample CEPH panel with 
ForenSeq

Runs completed in August and data processing ongoing, but all STR 
sequence variation is now compiled - provides a good overview of 58 STRs

•  September: Round table discussion at ISFG Krakow began collection of 
ideas on nomenclature and oversight of data 

Several suggestions, but agreement to require flanking SNPs from suppliers
  

•  September: Katherine Gettings’ FSIGEN review published and e-mail 
discussions to clarify STR sequence alignment issues and current repeat 
motif inconsistencies

•  ISFG board has charged Walther with coordination of a guidelines document 
to highlight forensic needs and the challenges of annotating genomic data



Sequence alignment and sequence annotation

•  Alignment of an STR sequence string to a community-wide agreed human 
genome assembly

GRCh37 and GRCh38 - how easy is it to interchange these integer sets?

Are the assemblies identical for forensic loci or is there extra sequence? 

How often will new assemblies be published in the future?



Sequence alignment and sequence annotation

•  Alignment of an STR sequence string to a community-wide agreed human 
genome assembly

GRCh37 and GRCh38 - how easy is it to interchange these integer sets?

Are the assemblies identical for forensic loci or is there extra sequence? 

How often will new assemblies be published in the future?

•  Annotation of repeat sequence features and SNPs and/or Indels in the 
flanking regions

Common flanking region markers generally have rs-numbers, but rare 
variants will also occur - but can use genomic coordinates  e.g. 17:4588194

Are there inconsistencies in the way repeat motifs are currently labelled?

Can the current human assemblies be used to describe repeat motifs?
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1:1

22:50818468

CRS

rCRS

22:51304566

GRCh37 (hg19) February 2009

GRCh38 (hg38) December 2013

Human genome assemblies

5’

3’



CRS

rCRS

GRCh37 (hg19) February 2009

GRCh38 (hg38) December 2013

Human genome assemblies - frequency of new builds

NCBI 35 (hg17) May 2004

NCBI 36 (hg18) March 2006

NCBI 34 (hg16) July 2003
5’

3’



CRS

rCRS

GRCh37 (hg19) February 2009

GRCh38 (hg38) December 2013

Many established repeat descriptions are reverse strand

NCBI 35 (hg17) May 2004

NCBI 36 (hg18) March 2006

NCBI 34 (hg16) July 2003

D2S1338  [TGCC]a [TTCC]b - STRbase

D2S1338  [GGAA]b [GGCA]a  - reference genome

5’

3’

5’

3’



DYS385 comprises two repeat regions that are inverses

GAAA

TTTC



Three core forensic 
STRs show 
nucleotide 

differences in their 
repeat regions 

between GRCh37 
and GRCh38

Both current 
assemblies map 
exactly for 55 of 58 
STRs compared so far 

Katherine Gettings’ 
FSIGEN review 

refers to GRCh38 
coordinates only 
(and no X/Y loci)



Sequence alignment and sequence annotation

•  Alignment of an STR sequence string to a community-wide agreed human 
genome assembly

GRCh37 and GRCh38 - how easy is it to interchange these integer sets?

Are the assemblies identical for forensic loci or is there extra sequence? 

How often will new assemblies be published in the future?

•  Annotation of repeat sequence features and SNPs and/or Indels in the 
flanking regions

Common flanking region markers generally have rs-numbers, but rare 
variants will also occur - but can use genomic coordinates  e.g. 17:4588194

Are there inconsistencies in the way repeat motifs are currently labelled?

Can the current human assemblies be used to describe repeat motifs?
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Three STRs presenting challenges for motif description
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Three STRs presenting challenges for motif description

ISFG guidelines on STR structure description indicate 
D19S433 repeats to be counted are [CCTT]  Kits that 
included this STR counted CCTA and CTTT

+2 allele numbers now populate all D19S433 in NDNADs
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Dealing with less or more nucleotides in the analysed repeat 
region compared to the reference sequence



T



  A total of 670,646 micro-satellites in lobSTR format for 2,504 individuals. 
A bio-informatics challenge (mostly CA di-nucleotides)

  D2S1338; VWA; D12S391; D21S11 all missing from the dataset

  Long STRs in general have recognition problems, as lobSTR calls an 
STR by recognizing both flanking sequences plus the repeat region in reads 
of 100 bp, so longer STRs are missed

  Data failed to properly describe the repeat sequence variation known to 
occur in many core forensic STRs

Slide not shown: 1000 Genomes lobSTR data released in late 2014
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Recent activitiesRecent activities

• Training workshops

• Recent EUROFORGEN-NoE publications

• Dissemination Conference 2016
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• Three ‘Train the Trainers’ workshops in Copenhagen

2013 - 2015

Subject: Statistical methodsStatistical methods

in forensic geneticsin forensic genetics

Organized by: Niels Morling

Teachers:

Thore Egeland (team leader),

Guro Dørum, Oskar Hansson, 

Daniel Kling 

20-22 participants from all European countries 
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• … and >25 Satellite Training Workshops all over Europe!
– Belgium 1 (+1)
– Croatia 1
– Czech Rep. 1 (+1)
– Estonia (+1)
– France 6 (+?)
– Germany 5 (+2)
– Greece 2
– Ireland 1
– Italy 1 (+1)
– Latvia 1 (+1)
– Portugal 2 (+1)
– Romania 1
– Slovenia 1 (+1)
– Spain 1
– Sweden 1
– Switzerland 2 (+1)
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Consortium publications

• Santos et al.: Forensic ancestry analysis with two capillary 
electrophoresis ancestry informative marker (AIM) panels: 
Results of a collaborative EDNAP exercise
– Forensic Sci Int Genet. 2015 Jun 15;19:56-67 

• Marcinska et al.: Evaluation of DNA Variants Associated with 
Androgenetic Alopecia and Their Potential to Predict Male Pattern 
Baldness
– PLoS One. 2015;10(5):e0127852 

• Eduardoff et al.: Inter-laboratory evaluation of SNP-based forensic 
identification by massively parallel sequencing using the Ion 
PGM™
– Forensic Sci Int Genet. 2015 Jul;17:110-21 

• Mapes et al.: Which traces to select for DNA analysis?
– Forensic Magazine Oct 2015 (in press)
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International dissemination conference 
“DNA in Forensics 2016" – Venue & Date
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23rd June 2016 21st - 24th June 2016

There will be a special registration discount for EUROFORGEN participants
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International dissemination conference 
“DNA in Forensics 2016" – Topics

• FROM CRIME SCENE TO COURT ROOM
– Evidence challenges and advanced interpretation methods
– The interpretation debate: miscarriages of justice 

• FROM GENOTYPE TO PHENOTYPE
– Eye or hair colour 
– Other externally visible characteristics
– Biogeographic origin 

• FROM SCIENCE TO SOCIETY
– Ethical and legal aspects, the societal dimension of forensic genetics
– Border security in Europe from a DNA perspective 
– Cost-benefits of DNA typing
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The Short Term Fellowship Program

• First Call 2013
– 14 fellowships awarded to 13 colleagues from 9 countries
– Details on website

• Second Call 2014-2015
– 20 new fellowships open

• Laboratory visits for 3-5 days
• Active participation in workshops related to EFG aims
• Other research/training activities related to scope of WPs 2-5

– Application details on the website
– Travel support up to EUR 500
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Please do not forget to join Please do not forget to join 
our Facebook group!our Facebook group!
…… already 244 members!already 244 members!



A. Vidaki, D. Ballard, D. Syndercombe Court 

DNA methylation-based  NGS Method 
for Age Prediction 

EDNAP meeting, 20 October 2015 
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Aim of the project 

Part 1 
Age prediction in whole blood 
using a small set of age-
associated differentially 
methylated CpG sites 

Part 2 
Development of an NGS 
protocol for accurate and 
sensitive methylation 
quantification 
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-  ~8,000 samples analysed by Illumina 27K/450K 
-  Multi-tissue age predictor 
-  353 ‘clock’ CpG sites 
-  Whole blood ! median error = 3.7 years 



1,156  597/559      2-90 (44) 



24 out of 45 CpGs 
p<0.05 

Methylation patterns 

                   CpG 1                                       CpG 2                                            CpG 3         
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Combined: y = 0.9051x + 4.0726;   R² = 0.9637 

Mean error (test, n=231) = 4.4 years 
Mean error (verification, n=231) = 4.6 years 
Mean error (training, n=694) = 3.3 years 

Samples 
(n=1,156) 

Error 
(years) 

95.6% ±10 
82.8% ±5 
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Sample collection 

DNA extraction 

DNA quantification 

Bisulfite conversion 

Bisulfite PCRs (4plexes) 

PCR product pooling 

PCR product quantification 

Library preparation 

Library quantification 

NGS and data collection 

Data normalisation 

Age prediction 
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Mean prediction - 56.21 
Mean error - 1.7 years 
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n=22 (9♀/13♂) 
Mean error (original) = 13.32 years 
Mean error (corrected) = 10.65 years 
Mean error (triplicates) = 6.45 years  



Current work 

"  Potential to improve the method’s prediction by introducing 
different data normalisation strategies both on the 
genome-wide AND MiSeq data 

"  Testing different multiplex PCR combinations to further 
improve the method’s sensitivity and the hands-on time 

"  Analysing more blood samples and mock casework stains 

"  Manuscript in preparation 



EDNAP Exercise Proposal 
Samples to be analysed: 
5 blood samples (in triplicate) 
7 DNA methylation standards (0, 5, 10, 25, 50, 75, 100%) 
Additional samples (optional) 

KCL to provide: 
DNA samples 
PCR primers 
Protocols 

Participating labs to provide: 
Reagents 



EDNAP Exercise Proposal 
Potential dates: 
Part 1 
Samples to be sent out (controls) -  December 2015 
Data to be collected - March 2016 
Presentation of results - April 2016 

Part 2 
Samples to be sent out (blood samples) -  May 2015 
Data to be collected - August 2016 
Presentation of results - October 2016 
Manuscript preparation/dissemination - End of 2016 

Points for discussion: 
Type of data - FASTQ files or methylation values 
Other PCR-based methods? PGM instrument?  
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