International Society for Forensic Genetics - 21st. Congress

Dear Colleagues

We would like to welcome you to - as far as
we know - the first Congress of our Society to
be held in an oceanic island. We think this
geographic characteristic is nowadays no
longer a limitation.

In fact, we now know from the quantity and
quality of presentations, that we will continue
the excellent standards of our previous
meetings. We hope to have staged the
conditions for a fruitful exchange of
information, so highly required in our
profession.

We take the opportunity to thank our
sponsors and to call your attention to the
exhibitors booths that will present the latest
commercially available products and
prototypes. They also need our feedback as
not-no-usual consumers.

We also hope that you can spare some time
to enjoy the beautiful landscape of the
Azorean archipelago.

The Executive Organising Committee,

Anténio Amorim

Francisco Corte-Real
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General information

Location

Teatro Micaelense / Centro Cultural e de
Congressos

Largo de S. Jodo

9500 Ponta Delgada, S. Miguel, Azores,
Portugal

tel:(+351) 296 308 340

fax:(+351) 296 308 344

http://www.teatromicaelense.pt/

MICAELENSE

ISFG Board and Scientific Committee

Peter M. Schneider (Germany)
Angel Carracedo (Spain)
Mechthild Prinz (USA)

Niels Morling (Denmark)
Wolfgang R. Mayr (Austria)

Executive Organisers

Anténio Amorim
Francisco Corte-Real

Language

English (no simultaneous translation provided)

Social programme

Friday, Sept. 16, 20h30
Gala Dinner - Clube Naval, Avenida Infante D.
Henrique
Saturday, Sept. 17
Island Tour: visit to Furnas and lunch

Satellite meeting

Monday, Sept. 12, 14h00
to Tuesday, Sept. 13, 18h00
10". Annual Meeting of GEP-ISFG (Spanish
and Portuguese Working Group)

Travel Operator

Top Atlantico, Viagens e Turismo S.A.
Contact Person: Adélia Nunes

E-mail: group-dept@topatlantico.com
Phone: +351213108810

Fax: +351213108896
/’ —
(C,
TopAtiantico

Presentations technical requirements

Speakers are required to submit their
presentations in a PC compatible format
(preferably PowerPoint) at least one hour
before their scheduled time in a storage
medium such as CD-ROM or USB flash memory.

Posters are displayed throughout the
Congress duration and are required to be
removed before Friday, Sept. 16, 19h.
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Tuesday, Sept. 13
19h00 Reception and Registration
Wednesday, Sept. 14

09h00 Opening ceremony
09h30 — Oral presentations — Session 1; chairpersons:
Peter Schneider, Walther Parson

Setting Standards and Developing Technology to
Aid the Human Identity Testing Community -
John M. Butler

10h15

0-01: Validation of a 2l-locus Autosomal SNP
Multiplex for Forensic Identification - Dixon LA,
Murray CM, Archer EJ, Dobbins AE, Koumi P, Gill
P

10h30 Coffee break

11h00 Oral presentations — Session 1 (ctd.);
chairpersons: Peter Schneider, Walther Parson

0-02: Multiplex genotyping of 22 autosomal SNPs and
its application in forensic field - Turchi C, Onofri V,
Alessandrini F, Buscemi L, Pesaresi M, Presciuttini
S, Tagliabracci A

0-03: Development of a multiplex PCR assay with 52
autosomal SNPs - Sanchez JJ, Phillips C, Borsting
C, Bogus M, Carracedo A, Court DS, Fondevila M,
Harrison CD, Morling N, Balogh K, Schneider P

0-04: Application of Nanogen Microarray Technology
for Forensic SNP Analysis - Balogh MK, Bender K,
Schneider PM and the SNPforID Consortium

0-05: Fluorescence labelling and isolation of male cells -
Anslinger K, Mack B, Bayer B

0-06: Low Volume PCR (LV-PCR) for STR typing of
forensic casework samples - Proff C, Rothschild
MA, Schneider PM

0O-07: Forensic Response Vehicle: Rapid analysis of
evidence at the scene of a crime - Hopwood A4, Fox
R, Round C, Tsang C, Watson S, Rowlands E,
Titmus A, Lee-Edghill J, Cursiter L, Proudlock J,
McTernan C, Grigg K, Kimpton C

12h30 Lunch break

14h00 Poster Session I (posters 1, 4, 7, 10, ...)

14h45-15h45 Sponsor Presentation
(room: sala Congro)
Improved Results from Integrating DNA
Quantitation with AmpFISTR Yfiler in a Sexual
Assault investigation - Yogesh Prasad (Applied
Biosystems)

15h30 Coffee break

16h00 Oral presentations — Session 2; chairpersons:
Mechthild Prinz; Christian Doutremepuich

Evolution of microsatellite sequences - Christian
Schlétterer

16h45
0-08: The evolution of European national DNA
databases — conventional STRs, mini-STRs or

SNPs?- Gill P, Curran J, Elliot K

0-09: Characterization and Performance of New
MiniSTR Loci for Typing Degraded Samples —
Coble MD, Hill CR, Vallone PM, Butler JM

0O-10: Development of a new multiplex assay for STR
typing of telogen hair roots - Bender K, Schneider
PM

O-11: Evaluation of methodology for the isolation and
analysis of LCN-DNA before and after
dactyloscopic enhancement of fingerprints -
Leemans P, Vanderheyden N, Cassiman J-J,
Decorte R

0-12: Characterization of parameters influencing
autosomal STR mutations - Hohoff C, Fimmers R,
Baur MP, Brinkmann B

O-13: Highly efficient semi-quantitative genotyping of
single nucleotide polymorphisms in mitochondrial
DNA  mixtures by liquid chromatography
electrospray  ionization  time-of-flight = mass
spectrometry - Niederstditter H, Oberacher H,
Parson W

18h00 ISFG Working parties meetings
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Thursday, Sept. 15

09h00 Oral presentations — Session 3; chairpersons:
Angel Carracedo; Leonor Gusmdo

Forensic Interpretation of Haploid DNA
Mixtures -Michael Krawczak

09h45

O-14: A Problem in Paradise: the Development and
Forensic Interpretation of the Y Chromosome in
New Zealand - Harbison S, Brash K, Fris B,
McGovern C

O-15: Relative Y-STR mutation rates estimated from the
variance inside SNP defined lineages - Soares PA,
Pereira F, Brion M, Alves C, Carracedo A, Amorim
A, Gusmdo L

O-16: Relaunch of the Y-STR haplotype frequency
surveying method based on metapopulations -
Willuweit S, Krawczak M, Roewer L

10h30 Coffee break

11h00 Oral presentations —  Session 3(ctd.);
chairpersons: Angel Carracedo; Leonor Gusmdo

O-17: Mitochondrial DNA pseudogenes in the nuclear
genome as possible sources of contamination -
Goios A, Amorim A, Pereira L

0O-18: Genotyping coding region mtDNA SNPs for
Asian and Native American haplogroup assignation
- Alvarez-Iglesias V, Salas A, Cerezo M, Ramos-Luis
E, Jaime JC, Lareu MV, Carracedo A

0O-19: Haplogroup-level coding region SNP analysis and
subhaplogroup-level control region sequence
analysis for East Asian mtDNA haplogroup
determination in Koreans - Lee H-Y, Yoo J-E, Park
MJ, Chung U, Shin K-J, Kim C-Y

0-20: Dissection of mitochondrial haplogroup H using
coding region SNPs - Brandstditter A, Salas A,
Gassner C, Carracedo A, Parson W

O-21: Analysis of mtDNA mixtures from different
fluids: an inter-laboratory study - Montesino M,
Salas A, Crespillo M, Albarran C, Alonso A,
Alvarez-Iglesias V, Cano JA, Carvalho M, Corach
D, Cruz C, Di Lonardo AM, Espinheira R, Farfin
MJ, Filippini S, Garcia-Hirchfeld J, Herndandez A,
Lima G, Lopez-Cubria CM, Lopez-Soto M, Pagano
S, Paredes M, Pinheiro MF, Sala A, Soriora S,
Sumita DR, Vide MC, Whittle MR, Zurita A, Prieto L

12h00 ISFG General Assembly
13h00 Lunch break
14h00 Poster Session II (posters 2, 5, 8, 11, ...)
14h45-15h45 Sponsor Presentation (room:
sala Congro)

Seeger/Aslinger- (Molecular Machines &
Industries)

15h30 Coffee break

16h00 Oral presentations — Session 4; chairpersons:
Niels Morling, Bernd Brinkmann

Forensic molecular pathology and
pharmacogenetics — Antti Sajantila
16h45

0-22: Real-time PCR assays for the detection of tissue
and body fluid specific mRNAs - Fang R, Manohar
C, Shulse C, Brevnov M, Wong A, Petrauskene OV,
Brzoska P, Furtado MR

0-23: Determination of forensically relevant SNPs in
MCIR gene - Branicki W, Kupiec T, Wolanska-
Nowak P, Brudnik U

0-24: Hair colour in Danish families: Genetic screening
of 15 SNPs in the MCIR gene by analysis of a
multiplexed SBE  reaction using capillary
electrophoresis or MALDI-TOF MS - Mengel-
Jorgensen J, Eiberg H, Borsting C, Morling N

0-25: Initial Study of Candidate Genes on Chromosome
2 for Relative Hand Skill - Phillips C, Barbaro A,
Lareu MV, Salas A, Carracedo A

0-26: Analysis of inter-specific mitochondrial DNA
diversity for accurate species identification - Pereira
F, Meirinhos J, Amorim A, Pereira L

0-27: The Development of a DNA Analysis System for
Pollen - Eliet J, Harbison S

Public report on the activities of the EDNAP &
ENFSI Groups

18h00 Review of EDNAP activities and update on

current activities

Niels Morling (Summary of EDNAP activities);
Walther Parson (Establishment of the forensic
mtDNA population database EMPOP); Peter Gill (A
collaborative study of the EDNAP group to compare
SNPs, miniSTRs and conventional STRs to analyse
degraded samples).

18h30 Review of ENFSI activities and update on
current activities
ENFSI DNA WG Delegates
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Friday, Sept. 16

09h00 Oral presentations — Session 5; chairpersons:
Wolfgang Mayr, Walter Biir.

Representing and solving complex DNA
identification cases using Bayesian networks -
Philip Dawid

09h45

0-28: Characterizing Population Structure - Weir BS

0-29: Autosomal Markers for Human Population
Identification from Whole Genome SNP Analyses -
Kayser M, Lao O, van Duijn JK, Kersbergen P, de
Knijff P

0-30: A Compact Population Analysis Test Using 25
SNPs With Highly Diverse Allele Frequency
Distributions - Phillips C, Sanchez J, Fontadevila
M, Gomez-Tato A, Alvarez-Dios J, Calaza M,
Casares de Cal M, Salas A, Ballard D, Carracedo
A, The SNPforID Consortium

10h30 Coffee break

11h00 Oral presentations — Session 5 (ctd.);
chairpersons: Wolfgang Mayr, Walter Bdr.

O-31: A Bayes net solution that simulates the entire
DNA process associated with analysis of short
tandem repeat loci - Gill P, Curran J, Elliot K

0-32: Maximisation of STR DNA typing success for
touched objects - Prinz M, Schiffner L, Sebestyen J,
Bajda E, Tamariz J, Shaler R, Baum H, Caragine T

0-33: Multi-substrata analysis on Siberian mummies: A
different way for validation in ancient DNA studies?
- Amory S, Keyser-Tracqui C, Crubézy E, Ludes B

11h30 Round Table: Interpretation of forensic
mixtures; chairperson: Peter Gill Panel
Members: Bruce Weir, Charles Brenner, Michael
Krawczak, Philip Dawid

12h30 Lunch break

14h00 Poster Session III (posters 3, 6,9, 12, ...)

14h45-15h4S Sponsor Presentation
(room: sala Congro)

Chargeswitch® technology - a novel highly
sensitive DNA purification technology, optimised
for forensic applications - Richard Watts
(Invitrogen)

15h30 Coffee break

16h00 Round Table: Lessons from the Tsunami
experience

Chairperson: Mechthild Prinz

Speakers:

Ruediger Lessig - The first days after the Tsunami -
a report about the situation. Gunilla Holmlund -
Where can we find reference DNA when several
generations of families are missing?

Martin Steinlechner - Sri Lanka victim samples
typed using a streamlined PM sample processing
strategy

Antti Sajantila - The Finnish contribution and issues
regarding non DNA identification methods for
children

Charles Brenner - Simultaneous versus serial DNA
identification of related Tsunami victims

Hermann Schmitter - The need for international DVI
standards

Bertil Lindblom - Data management and profile
matching at the IMC in Phuket

17h00 Quality Control reports
Chairperson: Niels Morling

Speakers:

Gjertson DW (for the Parentage Standards Program
Unit of the AABB) - Accredited Relationship
Testing and Current Practices in the United States

Simonsen BT, Hallenberg C, Morling N - Results of
the 2005 Paternity Testing Workshop of the
English Speaking Working Group

Garcia-Hirschfeld J, Alonso A, Garcia O, Amorim
A, Gomez J - 2004-2005 GEP proficiency testing
programs: special emphasis on the interlaboratory
analysis of mixed stains

Hohoff C, Schiirenkamp, M, Brinkmann B - The
GEDNAP Proficiency tests. Recent trends and
developments

18h30 closing remarks

20h30 gala dinner
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INVITED SPEAKERS

authors

title

Butler JM, Vallone PM, Coble MD, Decker AE, Hill CR, Redman
JW, Duewer DL, Kline MC

Setting Standards and Developing Technology to Aid the Human
Identity Testing Community

Schlétterer C Evolution of microsatellite sequences

Krawczak M Forensic Interpretation of Haploid DNA Mixtures

Sajantila A Forensic molecular pathology and pharmacogenetics

Dawid P Representing and solving complex DNA identification cases using

Bayesian networks

ORAL PRESENTATIONS

authors title N°
Alvarez-Iglesias V, Salas A, Cerezo M, Ramos-Luis E, Jaime Genotyping coding region mtDNA SNPs for Asian and Native 18
JC, Lareu MV, Carracedo A American haplogroup assignation
Amory S, Keyser-Tracqui C, Crubézy E, Ludes B Multi-substrata analysis on Siberian mummies: A different way | 33
for validation in ancient DNA studies?
Anslinger K, Mack B, Bayer B Fluorescence labelling and isolation of male cells 5
Balogh MK, Bender K, Schneider PM and the SNPforlD Application of Nanogen Microarray Technology for Forensic 4
Consortium SNP Analysis
Bender K, Schneider PM Development of a new multiplex assay for STR typing of 10
telogen hair roots
Brandstitter A, Salas A, Gassner C, Carracedo A, Parson W Dissection of mitochondrial haplogroup H using coding region 20
SNPs
Branicki W, Kupiec T, Wolanska-Nowak P, Brudnik U Determination of forensically relevant SNPs in MCI1R gene 23
Coble MD, Hill CR, Vallone PM, Butler JM Characterization and Performance of New MiniSTR Loci for 9
Typing Degraded Samples
Dixon LA, Murray CM, Archer EJ, Dobbins AE, Koumi P, Gill | Validation of a 21-locus Autosomal SNP Multiplex for Forensic 1
P Identification
Eliet J, Harbison S The Development of a DNA Analysis System for Pollen 27
Fang R, Manohar C, Shulse C, Brevnov M,Wong A, Real-time PCR assays for the detection of tissue and body fluid 22
Petrauskene OV, Brzoska P, Furtado MR specific mRNAs
Gill P, Curran J, Elliot K A Bayes net solution that simulates the entire DNA process 31
associated with analysis of short tandem repeat loci
Gill P, Dixon L The evolution of European national DNA databases — 8
conventional STRs, mini-STRs or SNPs?
Goios A, Amorim A, Pereira L Mitochondrial DNA pseudogenes in the nuclear genome as 17
possible sources of contamination
Harbison S, Brash K, Fris B, McGovern C A Problem in Paradise: the Development and Forensic 14
Interpretation of the Y Chromosome in New Zealand
Hohoff C, Fimmers R, Baur MP, Brinkmann B Characterization of parameters influencing autosomal STR 12
mutations
Hopwood A, Fox R, Round C, Tsang C, Watson S, Rowlands Forensic Response Vehicle: Rapid analysis of evidence at the 7
E, Titmus A, Lee-Edghill J, Cursiter L, Proudlock J, McTernan | scene of a crime
C, Grigg K, Kimpton C
Kayser M, Lao O, van Duijn JK, Kersbergen P, de Knijff P Autosomal Markers for Human Population Identification from 29
Whole Genome SNP Analyses
Lee H-Y, Yoo J-E, Park MJ, Chung U, Shin K-J, Kim C-Y Haplogroup-level coding region SNP analysis and 19
subhaplogroup-level control region sequence analysis for East
Asian mtDNA haplogroup determination in Koreans
Leemans P, Vanderheyden N, Cassiman J-J, Decorte R Evaluation of methodology for the isolation and analysis of 11
LCN-DNA before and after dactyloscopic enhancement of
fingerprints
Mengel-Jorgensen J, Eiberg H, Borsting C, Morling N Hair colour in Danish families: Genetic screening of 15 SNPsin | 24
the MCIR gene by analysis of a multiplexed SBE reaction
using capillary electrophoresis or MALDI-TOF MS
Montesino M, Salas A, Crespillo M, Albarran C, Alonso A, Analysis of mtDNA mixtures from different fluids: an inter- 21
Alvarez-Iglesias V, Cano JA, Carvalho M, Corach D, Cruz C, laboratory study
Di Lonardo, Espinheira R, Farfan MJ, Filippini S, Garcia-
Hirchfeld J, Hernandez A, Lima G, Lopez-Cubria CM, Lopez-
Soto M, Pagano S, Paredes M, Pinheiro MF, Sala A, Sofora S,
Sumita DR, Vide MC, Whittle MR, Zurita A, Prieto L
Niederstitter H, Oberacher H, Parson W Highly efficient semi-quantitative genotyping of single 13
nucleotide polymorphisms in mitochondrial DNA mixtures by
liquid chromatography electrospray ionization time-of-flight
mass spectrometry
8
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Pereira F, Meirinhos J, Amorim A, Pereira L Analysis of inter-specific mitochondrial DNA diversity for 26
accurate species identification
Phillips C, Barbaro A, Lareu MV, Salas A, Carracedo A Initial Study of Candidate Genes on Chromosome 2 for Relative | 25
Hand Skill
Phillips C, Sanchez J, Fontadevila M, Gomez-Tato A, Alvarez- | A Compact Population Analysis Test Using 25 SNPs With 30
Dios J, Calaza M, Casares de Cal M, Salas A, Ballard D, Highly Diverse Allele Frequency Distributions
Carracedo A, The SNPforID Consortium
Prinz M, Schiffner L, Sebestyen J, Bajda E, Tamariz J, Shaler Maximisation of STR DNA typing success for touched objects 32
R, Baum H, Caragine T
Proft C, Rothschild MA, Schneider PM Low Volume PCR (LV-PCR) for STR typing of forensic 6
casework samples
Sanchez JJ, Phillips C, Bersting C, Bogus M, Carracedo A, Development of a multiplex PCR assay with 52 autosomal 3
Syndercombe-Court D, Fondevila M, Harrison CD, Morling N, | SNPs
Balogh K, Schneider PM, SNPforID Consortium
Soares PA, Pereira F, Brion M, Alves C, Carracedo A, Amorim | Relative Y-STR mutation rates estimated from the variance 15
A, Gusmio L inside SNP defined lineages
Turchi C, Onofti V, Alessandrini F, Buscemi L, Pesaresi M, Multiplex genotyping of 22 autosomal SNPs and its application 2
Presciuttini S, Tagliabracci A in forensic field
Weir BS Characterizing Population Structure 28
Willuweit S, Krawczak M, Roewer L Relaunch of the Y-STR haplotype frequency surveying method 16
based on metapopulations
POSTER PRESENTATIONS
authors title class | N°
Abrantes D, Pontes ML, Lima G, Cainé L, Pereira MJ, | Complex Paternity investigations: The need for more genetical | Session |1
Matos P, Pinheiro MF information 1
Allen M, Nilsson M, Andréasson H Accurate mtDNA mixture quantification using the Session |2
Pyrosequencing technology 11
Allen M, Nilsson M, Calloway C, Divne A-M Reducing mtDNA sequencing efforts by half in forensic Session |3
casework 111
Alves C, Coelho M, Rocha J, Amorim A The Amelogenin locus displays a high frequency of X Session |4
homologue failures in Sdo Tomé island (West Africa) I
Alves C, Gusmao L, Meirinhos J, Amorim A Making the most of Y-STR haplotypes. The HapYDive Session |5
I
Ames C, Turner B, Daniel B Estimating the post-mortem interval (I) The use of genetic Session | 6
markers to aid in identification of Dipteran species and 11
subpopulations
Ames C, Turner B, Daniel B Estimating the post-mortem interval (II) The wuse of | Session |7
differential temporal gene expression to determine the age of | I
blowfly pupae
Amorim A, Alves C, Gusmao L, Pereira L Extended Northern Portuguese database on 21 autosomal Session |8
STRs used in genetic identification 11
Andreassen R, Heitman IK Evaluation of the 11 Y-STR loci in the PowerPlex® Y- Session |9
system; Experience from analyses of single male samples and | III
simple male: male mixtures.
Andreassen R, Heitman IK, Hansen L, Mevaag B Icelandic population data for the 10 autosomal STR loci in the | Session |10
AMPFISTR®SGM Plus™ system and the 11 Y-STR loci in I
the PowerPlex® Y-system
Anjos MJ, Andrade L, Carvalho M, Lopes V, Serra A, | Low Copy Number: interpretation of evidence results Session |11
Oliveira C, Balsa F, Brito P, Corte-Real F, Vide MC 1I
Anwar N, Goodman M, Hulme P, Elsmore P, Amelogenin as a Target for Real Time PCR Quantitation of Session |12
Greenhalgh M and McKeown B Forensic Templates 111
Asamura H, Tsukada K, Ota M, Sakai H, Takayanagi Population study of small-sized short tandem repeat in Japan Session |13
K, Kobayashi K, Saito S, Fukushima H and its application to analysis of degraded samples I
Asmundo A., Perri F., Sapienza D Allele distribution of two X chromosomal STR loci in a Session |14
population of Sicily (Southern Italy) 11
Augustin C, Cichy R, Hering S, Edelmann J, Kuhlisch | Forensic evaluation of three closely linked STR markers in a Session |15
E, Szibor R 13 kb region at Xp11.23 111
Babol-Pokora K, Jacewicz R, Szram S Danger of false inclusion among deficient paternity case Session |16
I
Babol-Pokora K, Jacewicz R, Szram S IDENTIFILER™ gystem as an inadequate tool for judging Session |17
deficient paternity cases 11
Babol-Pokora K, Jacewicz R, Szram S Is SGM Plus™ the sufficient system for paternity testing? Session |18
11
Ballard DJ, Khan R, Thacker CR, Harrison C, The Beneficial Effect of Extending the Y Chromosome STR Session |19
Musgrave-Brown E, Syndercombe Court D Haplotype I
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Balogh MK, Bersting C, Sanchez Diz P, Thacker C, Application of Whole Genome Amplification for Forensic Session |20
Syndercombe-Court D, Carracedo A, Morling N, Analysis I
Schneider PM, SNPforID Consortium
Barbaro A, Cormaci P, Barbaro A DNA typing from 15 years old bloodstains Session (21
11
Barbaro A, Cormaci P, Barbaro A Multiplex STRs amplification from hair shaft validation study | Session |22
I
Barbaro A, Cormaci P, Barbaro A LCN DNA typing from touched objects Session |23
11
Barbaro A, Cormaci P, Barbaro A X-STRs typing for an identification casework. Session |24
11
Barbaro A, Cormaci P, Falcone G, Barbaro A Study of 16 Y-STRs in the population of Calabria using Session |25
AmpFISTR Y -filer kit I
Barcelos RSS, Ribeiro GGBL, Silva Jr. WA, Abe- Male contribution in the constitution of the Brazilian Centro- Session |26
Sandes K, Godinho NMO, Marinho-Neto F, Gigonzac | Oeste populations estimated by Y-chromosome binary I
MAD, Klautau-Guimaraes MN, Oliveira SF markers
Becker D, Vogelsang D, Brabetz W Evaluation of seven autosomal STR loci in a German Session |27
population 111
Bekaert B, Hadi S, Goodwin W The Comparison of mtDNA and Y chromosome Diversity in Session |28
Malay Populations I
Bender K, Nehlich C, Harrison C, Musgrave-Brown E, | A Multiplex SNP Typing Approach for the DNA Session |29
Syndercombe-Court D, Schneider PM, SNPforID Pyrosequencing Technology I
Consortium
Berniell-Lee G, Bosch E, Bertranpetit J, Comas D Y Chromosome variation in Gabon Session |30
111
Bettencourt C, Montiel R, Santos C, Prata MJ, Aluja Diversity of maternal and paternal lineages in the geographic Session |31
MP, Lima M extremes of the Azores (Santa Maria and Flores Islands): I
insights from mtDNA, Y-Chromosome and Surname data
Bill M, Gill P, Young R, Maguire C, Healy M, Validation of a single expert system to automate the Session |32
Thornton L, Curran J interpretation of STR data, including mixtures 11
Biramijamal F,Tanhaei S, Sanati M.H, Sheidai M CYP2C9 Polymorphism in Iranian population with three Session |33
different ethnicity 111
Blanco-Verea A, Brion M, Sanchez-Diz P, Jaime JC, Analysis of Y chromosome lineages in native South American | Session |34
Lareu MV, Carracedo A population I
Bogus M, Sobrino B, Bender K, Carracedo A, Rapid Microarray-based Typing of Forensic SNPs. Session |35
Schneider PM, SNPforID Consortium 1I
Boon LK Internal Validation of AmpFISTR Identifiler PCR Session |36
Amplification Kit with detection on ABI Prism 3100 Genetic I
Analyzer for Use in Forensic Casework at the Department of
Chemistry, Malaysia
Borsting C, Sanchez JJ, Birk AH, Bruun HQ, Comparison of calculated paternity indices based on the Session |37
Hallenberg C, Hansen AJ, Hansen HE, Simonsen BT, typing of 15 STRs, 7 VNTRs, and 52 SNPs in 50 Danish I
Morling N mother-child-father trios
Borsting C, Thacker C, Syndercombe Court D, Whole genome amplification of blood and saliva samples Session |38
Morling N placed on FTA® cards II
Branco CC, Pacheco PR, Cabral R, de Fez L, Peixoto Autosomal microsatellite analysis of the Azorean population Session |39
BR, Mota-Vieira L 111
Brenner CH Simultaneous versus serial DNA identification of related Session |40
tsunami victims I
Brion M, Sanchez JJ, Balogh K, Thacker C, Blanco- Analysis of 29 Y-chromosome SNPs in a single multiplex Session (41
Verea A, Borsting C, Stradmann-Bellinghausen B, useful to predict the geographic origin of male lineages II
Bogus M, Syndercombe-Court D, Schneider PM,
Carracedo A, Morling N, SNPforID Consortium
Brisighelli F, Capelli C, Alvarez-Iglesias V, Arredi B, | Y-chromosomal and mitochondrial markers: a comparison Session |42
Baldassarri L, Boschi I, Dobosz M, Scarnicci F, Salas | between four population groups of Italy 11
A, Carracedo A, Pascali VL
Brito P, Carvalho M, Lopes V, Andrade L, Anjos MJ, A comparative study between Brazilian, Iberian and African Session |43
Serra A, Balsa F, Oliveira AC, Oliveira C, Batista L, populations in an evolutionary perspective I
Gamero JJ, Romero JL, Corte-Real F, Vieira DN, Vide
MC
Builes JJ, Castaiieda SP, Bravo MLJ, Espinal CE, Analysis of 16 Y-chromosomal STRs in a Valle (Colombia) Session |44
Goémez MV, Moreno MA population sample 11
Builes JJ, Castafieda SP, Espinal CE, Moreno MA, Analysis of 16 Y-chromosomal STRs in a Cérdoba Session |45
Goémez JR, Bravo MLJ (Colombia) population sample 11
Builes JJ, Gomez A, Bravo ML, Espinal C, Aguirre D, | Analysis of 16 Y-chromosomal STRs in a Cartagena Session |46
Montoya A, Caraballo L, Martinez B, Moreno M (Colombia) population sample I
Builes JJ, Hau J, Bravo MLJ, Rodriguez J, Montoya Peruvian population study with 16 Y-STR loci Session |47
A, Izarra F, Ochoa O, Pérez L 1I
Burger MF, Schumm JW Detection of a 1% to 2% Contributor in a DNA Sample Session |48
Mixture from Human Milk 111
10
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Caenazzo L, Cerri N, Ponzano E, Sbrignadello S, Probability distribution of sibship determination with ABI Session |49
Benciolini P, Verzeletti A, De Ferrari F, Presciuttini S | Identifiler multiplex system using different software I
Cainé L, Corte Real F, Lima G, Pontes L, Abrantes D, | Genetic identification of forensically important Calliphoridae Session |50
Pinheiro MF in Portugal 11
Cainé L, Lima G, Pontes L, Abrantes D, Pereira MJ, Species identification by Cytochrome b gene: casework Session |51
Pinheiro MF samples I
Cardoso S, Amory S, Alvarez M, Gomez A, Keyser- Haplogroup H in prehistoric osseous remains from the Basque | Session |52
Tracqui C, Ludes B, Fernandez J, Martinez de Country as a genetic marker to study the resettlement of I
Pancorbo M Europe
Carvalho M, Brito P, Balsa F, Antunes H, Anjos MJ, Analysis of the maternal and paternal lineages of Azores Session |53
Andrade L, Lopes V, Serra A, Oliveira C, Gamero JJ, islands population 1I
Romero JL, Corte-Real F, Vieira DN, Vide MC
Castella V, Dimo-Simonin N, Morerod M-L, Mangin In-house validation of the PCR amplification kit « Mentype® Session |54
P Argus X-UL » 11
Castro J, Grattapaglia D, Pereira RW Low diversity in Cannabis sativa from Brazil and Paraguay Session |55
illegal plantations accessed through fluorescent multiplex I
STRs
Ceccardi S, Alu M, Lugaresi F, Ferri G, Bini C, Balbi | Evaluation of reliability of STR typing for forensic purposes Session |56
T, Ingravallo F, Pelotti S in different types of cancerous tissues 11
Cerri N, Presciuttini S, Notarangelo L, Verzeletti A, Incest by father or by brother? A case report Session |57
De Ferrari F 111
Cerri N, Verzeletti A, Bandera B, De Ferrari F Frequency data for the STR locus SE33 in a population Session |58
sample from Brescia (northern Italy) I
Cerri N, Verzeletti A, Gasparini F, Bandera B, De Population data for 4 X-Chromosomal STR loci in a Session |59
Ferrari F population sample from Brescia (northern Italy) II
Chun B-W, Shin S-C, Kim Y-J, Lee K-L, Kang P-W, Genetic characterization of Y-STR in the Korean populations Session |60
Kim K-H, Kim K-S, Choi D-H, Han MS of the southern region 111
Ciuna I, Guarnaccia M, Ginestra E, Agodi A, Short tandem repeat (STR) polymorphisms analysis at 15 loci | Session [61
Piscitello D, Spitaleri S, Marci G, Paravizzini G, in Sicilian population: genetic disequilibrium and allelic I
Trapani C, Travali GS, Saravo L frequency
Coletti A, Lottanti L, Lancia M, Margiotta G, Allele distribution of 6 X-Chromosome STR loci in an Italian Session |62
Carnevali E, Bacci M Population sample 1I
Colica, MV, Rodriguez Cardozo MB, Abovich M, Tetragametic chimerism in a true hermaphrodite child Session |63
Valente, Ribas N, Di Lonardo AM 111
Corach D, Sala A, Marino M Ethnic Contributions to the Extant Population of Argentina: as | Session |64
shown by uniparentally inherited genetic markers I
Cordoba S, Alape J, Camargo M Validation of the AmpFlstr® SEfiler™ kit Session |65
11
Cordoba S, Prieto A, Camargo M Isolation of DNA using IsoCode Cards Session |66
111
Corte-Real A, Carvalho M, Anjos MJ, Andrade L, The DNA extraction from pulp dentine complex of both with Session |67
Vide MC, Corte-Real F and without carious teeth 1
Costello MT, Schumm JW A single assay for human-specific quantification of less than Session |68
one picogram DNA and detection of the presence of PCR II
inhibitors in forensic samples
Crkvenac Gornik K, Stingl K, Kerhin Brkljacic V, Allele distribution at two STR loci (D15S642 and D15S659) Session |69
Grubic Z in the Croatian population 111
Cruz C, Vieira-Silva C, Ribeiro T, Espinheira R Genetic data for the locus SE33 in a South Portuguese Session |70
population with Powerplex® ES System I
Cunha E, Pinheiro J, Soares I, Vieira D N. Identification in forensic anthropology and its relation to Session |71
genetics i
Dajda T, Jung M LR-calculation of any kinship situation using a graphical Session |72
interface: generate two or more hypotheses, draw the family I
trees and assign the DNA-profiles to person symbols
Daniel R, Walsh SJ, Piper A Investigation of single nucleotide polymorphisms associated Session |73
with ethnicity I
Dauber EM, Miiller CJ, Schoniger-Hekele M, Dorner Artificial blood chimerism due to graft-versus-host-disease Session |74
G, Wenda S, F.Miihlbacher, Mayr WR after liver transplantation 1I
Dauber EM, Parson W, Glock B, Mayr WR Two apparent mother/child mismatches due to mispriming at Session |75
the D3S1358 and the SE33 locus 11
Dettmeyer R, Miiller J, Poster S, Madea B PCR-based diagnosis of cytomegaloviruses in paraffin- Session |76
embedded heart tissue I
Di Lonardo AM, Santapa O, Valente S, Filippini S Y Chromosome Polymorphisms in Argentine Population Session |77
11
Dorner G, Dauber EM, Wenda S, Glock B, Mayr WR | Four highly polymorphic STR-Loci as a “screening test” in Session |78
paternity cases 111
Dorner G, Dauber EM, Wenda S, Glock B, Mayr WR A triplex-PCR for SE33, D12S391, D8S1132 and a Session |79
singleplex-PCR for D6S389 in a single run I
Drobni¢ K A new primer set in a SRY gene for sex identification: its Session |80
implication in forensic applications and prenatal diagnosis 11
11
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Edelmann J, Lessig R, Willenberg A, Wildgrube R, Forensic validation of the X-chromosomal STR-markers Session (81
Hering S, Szibor R GATAI165B12, GATA164A09, DXS9908 and DXS7127 in 11
German population
Eichmann C, Berger B, Parson W Relevant aspects for forensic STR analysis of canine DNA: Session |82
Repeat based nomenclature, allelic ladders and PCR I
multiplexes
Fattorini P, Tomasella F, Grignani P, Sanchez P, Ricci | Molecular analysis of in vitro damaged DNA samples Session |83
U, Carracedo A, Previdere C II
Fernandes AT, Gongalves R, Rosa A, Brehm A Analysis of Y chromosome and mtDNA variability in the Session |84
Madeira Archipelago population 11
Fernandez E, Oliver A, Turbén D, Arroyo-Pardo E MtDNA analysis of ancient samples from Castellon (Spain): Session |85
diachronical variation and genetic relationships I
Ferri G, Ceccardi S, Lugaresi F, Ingravallo F, Bini C, The distribution of Y-chromosomal haplotypes and Session |86
Cicognani A, Pelotti S haplogroups in two population samples from the Romagna I
region (North Italy): differences between urban (Rimini) and
rural area (Valmarecchia)
Fratini P, Pizzamiglio M, Floris T, Ceneroni G, BPA analysis as a useful tool to reconstruct crime dynamics. Session |87
Talamelli L, Sampod G, Garofano L Part 111 111
Fratini P1, Pizzamiglio M1 ,Floris T1 ,Pierni M1 and BPA analysis as a useful tool to reconstruct crime dynamics. Session |88
Garofano L1 Part | 1
Frégeau CJ, Lett M, Elliott J, Bowen KL, White T, Adoption of automated DNA processing for high volume Session |89
Fourney RM DNA casework: A combined approach using magnetic beads I
and real-time PCR
French D, McDowell DG, Thomson JA, Brown T, A novel DNA probe chemistry for HyBeacons®: rapid genetic | Session (90
Debenham PG analysis I
Fridman C, Gattas GJF, Lopez LF, Massad E Paternity Investigation in Father or motherless cases: how to Session (91
improve statistical analysis for missing kids DNA databank? I
Frigi S, Yacoubi B, Pereira F, Pereira L, Cherni L, mtDNA lineages in two Tunisian Berber communities: Session |92
Amorim A, Elgaaied AB comparing diversities between villages and towns 11
Gamero JJ, Romero JL, Peralta JL, Carvalho M, Vide The opinion of the Spanish population regarding the Session (93
MC, Corte-Real F procedural situation of the owners of DNA profiles that would | III
justify the inclusion of such profiles in a National Data Base
Gamero JJ, Romero JL, Peralta JL, Carvalho M, Vide Some social and ethical aspects of analyses and DNA profile Session |94
MC, Corte-Real F databases 1
Gao Y, He Y, Zhang Z, Bian S Haplotype distribution of four new Y-STRs: DYS630, | Session (95
DYS631, DYS634 and DYS635 in a Chinese population 11
Garcia O, Yurrebaso I, Uriarte I, Pérez JA, Pefias R, Distribution of Y-chromosomal haplotypes in the Basque Session |96
Alonso S, de la Rua C, Izagirre N, Flores C, Martin P, | Country autochthonous population using a 17-locus multiplex | III
Albarran C, Alonso A PCR assay
Garcia O, Yurrebaso I, Uriarte I, Pérez JA, Pefias R, Basque Country autochthonous population data on D2S1338, Session ({97
Martin P, Albarran C, Alonso A D19S433, Penta D, Penta E and SE33 loci I
Garcia-Hirschfeld J, Alonso A, Garcia O, Amorim A, 2004-2005 GEP proficiency testing programs: special Session ({98
Goémezl emphasis on the interlaboratory analysis of mixed stains 11
Garofano L, Brighenti A, Romani F, Mameli A, A comparative study of the sensitivity and specificity of Session |99
Marino A, My D, Festuccia N, Paolino S, Pizzamiglio | luminol and fluorescein on diluted and aged bloodstains and 111
M subsequent STRs typing
Gattas GJF, Garcia CF, Fridman C, Neumann MM, “Projeto Caminho de Volta”: a Brazilian DNA Program for Session 100
Lopez LF, Barini AS, Souza APH, Boccia TMQR, Missing Kids I
Kohler P, Battistella LR, Wen CL, Massad E
Gehrig C, Teyssier A Validation of the Mentype® Argus X-UL kit Session [01
I
Giménez P, Albeza MV, Acreche N, Castro JA, Genetic variability at eleven STR loci and mtDNA in NOA Session 102
Ramon MM, Picornell A populations (Puna and Calchaqui Valleys) 111
Ginestra E, Ciuna I, Guarnaccia M, Agodi A, Constituting a Y chromosome Short Tandem Repeats loci Session 03
Piscitello D, Trapani C, Marci G, Paravizzini G, database in Sicily I
Romano C, Travali GS, Saravo L
Glock B, Reisacher RBK, Dauber EM, Wenda S, A SNP-STR locus within the HLA class II region: sequence Session 104
Dorner G, Mayr WR and population data of D6S2822 II
Gomes I, Carracedo A, Amorim A, Gusmao L A multiplex PCR design for simultaneous genotyping of X Session [05
chromosome short tandem repeat markers 111
Gongalves R, Freitas A, Branco M, Rosa A, Fernandes | Y-chromosome lineages from Portugal, Madeira and Azores Session [106
AT, Brehm A record elements of Sephardim and Berber ancestry I
Gonzalez-Andrade F, Sdnchez D, Bolea M, Martinez- DNA mixtures in forensic casework: report of 32 criminal Session 107
Jarreta B cases resolved with autosomic STRs 11
Gonzalez-Andrade F, Sanchez D, Bolea M, Martinez- | DNA typing in missing persons in Ecuador Session [08
Jarreta B 111
Gonzalez-Andrade F, Sanchez D, Bolea M, Martinez- Genetic data from Huaoranies Amerindian, the last nomad Session [109
Jarreta B population from Ecuador, using Power Plex 16 and Power I
Plex Y
Grignani P, Peloso G, Alu M, Ricci U, Robino C, Sub-typing of mtDNA haplogroup H by SnaPshot Session 10
Fattorini P, Previderé C minisequencing 11
12
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Grubwieser P, Zimmermann B, Niederstétter H, Pavlic | Austrian Caucasian population data of 15 STR loci Session |11
M, Steinlechner M, Parson W complementing forensic core markers: A highly 111
discriminating set for paternity and kinship analysis
Gusmao L, Sanchez-Diz P, Gomes I, Alves C, Genetic analysis of autosomal and Y-specific STRs in the Session |12
Carracedo A, Prata MJ, Amorim A Karimojong population from Uganda I
Haas C, Voegeli P, Hess M, Kratzer A, Bar W A new legal basis and communication platform for the Swiss Session |13
DNA database 11
Hadi S, Goodwin WH The AMOVA Analysis of Pakistani Population Y STR Session [ 14
Genetic Data 111
Hampikian G DNA and the Innocence Project: Three separate 17 year-old Session [[15
rape cases from Georgia, similar circumstances, different I
outcomes
Hansen AJ, Simonsen BT, Bersting C, Hallenberg C, Semi-automatic preparation of biological database samples for | Session [16
Morling N STR and SNP typing. 11
Hara M, Kido A, Yamamoto Y, Takada A, Saito K STR typing of 77-year-old umbilical cord in maternity test Session 17
11
Harris KA, Thacker CR, Ballard D, Syndercombe The Effects of Cleaning Agents on the DNA Analysis of Session 18
Court D Blood Stains Deposited on Different Substrates I
Harris KA, Thacker CR, Ballard D, Harrison C, An Investigation in to the Genetic Structure of a Barbadian Session [[19
Musgrave-Brown E, Syndercombe Court D Population 11
Harrison C, Musgrave-Brown E, Bender K, Carracedo | A Sensitive Issue: Pyrosequencing as a Valuable Forensic Session 120
A, Morling N, Schneider P, Syndercombe-Court D, SNP Typing Platform 111
SNPforID Consortium
Hatsch D, Amory S, Keyser-Tracqui C, Hienne R, High throughput mitochondrial DNA cloning in forensic and Session |21
Ludes B anthropological studies I
Heide K-G, Krause M Allele frequency data for 12 STR loci in a population of North | Session [22
Germany 11
Heinrich M, Brinkmann B, Hohoff C Whole genome amplification. a useful tool for the Session 123
investigation of forensic samples? 11
Heinrich M, Nebelsieck H, Alkhadam M, Brinkmann A comparison of Y-chromosomal binary polymorphisms in six | Session [24
B, Hohoff C populations from Germany, the Near and Middle East I
Hepler A, Weir B Pairwise relatedness estimation: accounting for population Session 125
substructure 11
Hering S, Augustin C, Edelmann J, Heidel M, Drefller | A cluster of six closely linked STR markers: recombination Session 126
J, Szibor R analysis in a 3.6 Mb region at Xq12 — 13.1 11
Hering S, Nixdorf R, Edelmann J, Thiede C, DreBler J | Further sequence data of allelic variants at the STR locus Session 127
ACTBP2 (SE33): detection of a very short off-ladder allele I
Hohoff C, Nagy G, Bartsch J, Bajnoczky I, Brinkmann | Allele frequencies for Penta D and Penta E in three Session 128
B populations from Germany and Hungary 11
Hohoff C, Sibbing U, Brinkmann B Y-STR analysis of Australian Aborigines Session 129
11
Holmlund G, Lodestad I, Nilsson H and Lindblom B Experiences from the ante mortem and post mortem DNA- Session 130
analysis in Sweden for the identification of tsunami victims I
Hou YP, Shi MS, Liao LC, Yan J, Zhang J, Wu J, Li Y-SNP typing with the matrix-assisted laser Session |31
YB desorption/ionization time-of-flight mass spectrometry 11
Houshmand M, Ardalan A, Shariatpanahi MS, Sanati Molecular Evidence for the Association of Persian Ethnicities Session 32
MS 11
Immel U-D, Erhuma M, Mustafa T, Kleiber M, Population genetic analysis in a Libyan population using the Session [33
Klintschar M PowerplexTM 16 system I
Immel U-D, Erhuma M, Mustafa T, Kleiber M, Y-chromosomal STR haplotypes in an Arab population from Session 134
Klintschar M Libya 11
Itoh Y, Satoh K, Takahashi K, Maeda K, Tokura T, Evaluation of Lewis genotyping by four PCR-based methods Session [135
Kobayashi R 111
Jacewicz R, Szram S, Galecki P, Pokora K, Are tetranucleotide microsatellites implicated in Session [136
Florkowski A, Pepinski W neuropsychiatric diseases? I
Jacewicz R, Szram S, Galecki P, Pokora K, Berent.J, The association of polymorphic THO1 marker with Session 137
Florkowski A, Pepinski W schizophrenia in Poland II
Jacewicz R, Miscicka- Sliwka D Evaluation of the genetic affinity between populations based Session [138
on the comparison of allele distributions in two highly variable | III
DNA regions
Jacewicz R, Miscicka- Sliwka D Population genetic study of the three minisatellites loci: Session [39
D7S821,DI12S11 and D5S110 in Poland I
Johns LM, Burton RE, Thomson JA Study to compare three commercial Y-STR testing kits Session 140
I
Johns LM, Thakor A, Ioannou P, Kerai J, Thomson JA | Validation of Quantifiler™ Human Quantification Kit for Session [41
Forensic Casework 11
Kane M, Masui S, Nishi K Application of less primer method to multiplex PCR Session 142
I
Karija Vlahovic M, Furac I, Masic M, Marketin S, DNA analysis as the only solution for identification of remains | Session [43
Raguz I, Kubat M found in secondary mass graves 11
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Karlsson A, Gotherstrom A, Wallerstrom T, Holmlund | Y-chromosome variation in Swedish, Saami and Osterbotten Session [44

G male lineages 111

Kido A, Dobashi Y, Hara M, Fujitani N, Susukida R, STR data for 15 AmpFLSTR Identifiler loci in a Tibetan Session [145

OyaM population (Nepal) I

Kirsher S, Dorion R, Chu S Novel Sample Preparation Tool Quickly and Efficiently Session [46
Prepares Cell Lysates to Facilitate Forensic Genomic Research | 11

Klintschar M, Immel U-D, Kleiber M, Wiegand P Old friends revisited: Physical location and linked genes of Session 147
common forensic STR markers 111

Kobayashi R, lizuka N, Y. Itoh Y The risk of incorrect typing of D1S80 by unstable minisatellite | Session [48
expansion I

Krause D, Jachau K, Mohnike K, Nennstiel-Ratzel U, Mutation typing in Patients with Medium Chain AcylCoA Session 149

Busch U, Rosentreter Y, Sorychta J, Starke I, Sander Dehydrogenase Deficiency (MCADD) and PCR based II

J, Vennemann M, Bajanowski T, Szibor R mutation screening in SIDS victims

Krause M, Heide K-G Data analysis of SE33 allele frequencies in the population of Session 50
province Schleswig-Holstein (North Germany) 111

Lambie-Anoruo BL, Prince DV, Koukoulas I, Howells | Laser microdissection and pressure catapulting with PALM® Session [51

DW, Mitchell RJ, van Oorschot RAH to assist typing of target DNA in dirt samples I

Lancia M ,Coletti A, Margiotta G, Lottanti L, Allele frequencies of fifteen STR loci in an Italian Population Session 52

Carnevali E, Bacci M 11

Lazzarino F, Laborde L, Lojo MM DNA recovery from semen swabs with three different Session |53
extraction methods 111

Leat N, McCabe M, Kleyn E, Cloete K, Benjeddou M, | Selection of Y-STR loci and development of a PCR multiplex | Session [54

Davison S reaction for use in South Africa. 1

Lee HW, Lee HW, Chung U, Park M-J, Yoo J-E, Shin | Haplotypes and mutations of 17 Y-STR loci from Korean Session [55

K-J, S-H, Yang W-I father-son pairs 11

Lenz C, Flodgaard LR, Eriksen B, Morling N. Retrieval of DNA and genetic profiles from swaps taken Session 156
inside cars 111

Lessig R, Thiele K, Edelmann J Tsunami 2004 — experiences, challenges and strategies Session 57

I

Lima G, Pontes ML, Abrantes D, Cainé L, Pereira MJ, | HVI and HVII Sequence Polymorphisms of the Human Session 58

Matos P, Pinheiro MF mtDNA in the North of Portugal: Population Data and II
Maternal Lineages

Liu YC , Hao JP , Tang H , YanJW , WangJ , Ren Polymorphisms Analysis of Mitochondrial DNA in Coding Session 159

e Area 1

Lopes V, Carvalho M, Andrade L, Anjos MJ, Serra A, | Study of microvariation of allelic frequency distribution of 17 Session 160

Balsa F, Brito P, Oliveira C, Batista L, Gamero JJ, STR’s in each of the Azores islands population I

Corte-Real F, Vieira DN, Vide MC

Lopez-Parra AM, Tavares L, Gusmao L, Mesa MS, Y-STR polymorphisms from Basque-speaking region of Cinco | Session [61

Prata MJ, Amorim A, Arroyo-Pardo E Villas (Navarra) in the context of the Pyrenean genetic I
landscape

Lépez-Soto M, Salas A , Sanz P, Carracedo A Microgeographic mitochondrial DNA patterns in the South Session 162
Iberia 111

Lu C, Budimlija ZM, Popiolek DA, Illei P,West BA, Multiplex STR and mitochondrial DNA testing for paraffin Session 163

Prinz M embedded specimen of healthy and malignant tissue: I
Interpretation issues

Luiselli D, Boattini A, Flamigni ME, Castri L, Disparity between self-identified ethnicity and mtDNA Session 64

Pettener D ancestral lineages: a case study in Kenyan populations 11

Malyusz V, Schwark T, Simeoni E, Ritz-Timme S, Enzyrim: a new additive to increase the DNA yield from Session 165

von Wurmb-Schwark N different materials such as teeth, blood or saliva 11T

Mann W, Schén U, Schmitt T, Zacher T, Mann KH Amplification of very small amounts of DNA in sub-pul Session 166
volumes in routine: A new platform for on-chip PCR I

Mardini AC, Schumacher S, Albarus MH, Detection of microchimerism using short tandem repeats in Session [67

Rodenbusch R, Giugliani R, Matte U, Saraiva-Pereira patients submitted to blood transfusion II

ML

Margiotta G, Coletti A, Lancia M, Lottanti L, Evaluation of allelic alterations in STR in different kind of Session 168

Carnevali E, Bacci M tumors and formalyn fixed tissues- possible pitfalls in forensic | III
casework

Marino M, Sala A, Corach D On-Line Autosomal and Y-STRs Genetic Marker Reference Session 169
Data Base of Argentina I

Marjanovic D, Bakal N, Pojskic N, Drobnic K, Population data at fifteen autosomal and twelve Y- Session [70

Primorac D, Bajrovic K, Hadziselmovic R chromosome short tandem repeat loci in the representative II
sample of multinational Bosnia and Herzegovina residents

Martin P, Albarran C, Garcia P, Garcia O, Alonso A Application of Mini-STR Loci to severely degraded casework | Session |71
samples 111

Martinez GG, Schaller LC, Vazquez LE, Bolea M, Reference Database of Hypervariable STR Loci in Entre Rios Session 72

Martinez Jarreta B Province of Argentina I

Di Martino D, Giuffré G, Staiti N, Simone A, Sippelli LMD as a forensic tool in a sexual assault casework: LCN Session |73

G, Tuccari G, Saravo L DNA typing to identify the responsible II

Martins JA, Paneto GG, Pereira GA, Alvarenga VLS, Genetic Population Data from Araraquara region (SP State, Session 74

Cicarelli RMB Brazil) using PowerPlex® 16 Systems Kit it
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Marvi M, MirzazadehNafe R, Moshiri F, Bayat B, Distribution of four specific STRs Y-chromosome in Iranian Session |75

Mesbah A, Sanati MH, Mirzajani F ethnic population I

Mastana SS, Papiha SS , Sachdeva MP , Singh PP, Molecular Genetic Diversity in North India: Forensic and Session 76

Singh M Paternity implications 11

Mastana SS, Papiha SS ALU Insertion polymorphism variation in India: Genetic Session [ 77
Variation and Forensic applications I

Mastana SS, Sun G, Papiha SS, Chakraborty R, Deka Dynamics of microsatellite genetic variation in the India: Session [ 78

R Forensic implications and applications I

Melean G, Ricci U, Genuardi M Introduction of DNAase in forensic analyses Session 79

11

Mertens G, Mommers N, Cardoen E, De Bruyn I, Flemish population genetic analysis using 15 STRs of the Session 80

Jehaes E, Rand S, Van Brussel K, Jacobs W Identifiler® kit 111

MirzazadehNafe R, Marvi M, Bayat B, Moshiri F, Polymorphisms of 4 Y-chromosome STRs in three ethnic Session |81

Mesbah SA, Sheydaie M, Sanati MH, Mirzajani F groups of Iran I

Mitchell RJ, Kreskas M, Baxter E, Buffalino L, van Amelogenin Y negative males: multiple origins Session |82

Oorschot RAH 11

Moreno MA, Builes JJ, Jaramillo P, Espinal C, Validation of five X-chromosomal STR DXS6800, DXS6807, | Session [83

Aguirre D, Bravo MLJ DXS6798, DXS8377 and DXS7423 in an Antioquian I

population sample

Mota-Vieira L, Pacheco PR, Almeida ML, Cabral R, Human DNA bank in Sao Miguel Island (Azores): a resource Session 84

Carvalho J, Branco CC, de Fez L, Peixoto BR, Araujo | for genetic diversity studies |

AL, Mendonga P

Mueller M, Klintschar M, Hohoff C, Brinkmann B Haplotype studies of germline mutations in short tandem Session 85
repeats using flanking markers 11

Mulero J, Chang C, Calandro L, Hennessy L Characterization of a novel stutter product in the Y-STR Session [86
marker DYS392 and a rare polymorphic variant in the I

DYS456 homolog identified using the AmpF[ISTR®
YfilerTM PCR Amplification Kit

Murray C, McAlister C, Elliott K Use of Fluorescence In Situ Hybridisation and Laser Capture Session 187
Microdissection to isolate male non-sperm cells in cases of I
sexual assault

Musgrave-Brown E, Anwar N, Elliott K, Phillips C, Mixture interpretation using SWaP SNPs and non-biallelic Session 88

Syndercombe Court D, Carracedo A, Morling N, SNPs II

Schneider P, McKeown B

Nadji M, Lashgary Z, Namazi H, Houshmand M Introducing a highly polymorphic STR at the D12S391 locus Session 189
valuable for use in forensic application 111

Nagai A, Nakamura I, Bunai Y Analysis of the HVI, HVII and HVIII regions of mtDNA in Session 190
400 unrelated Japanese I

Nagy G, Angyal M, Czémpdly T, Nyarady Z, Interpreting DNA evidence isolated from a self made firearm Session 91

Bajnoczky [ in a homicidal case 11

Nagy G, Nagy Zs, Nyarady Z, Bajnoczky I Allele frequencies for 15 STR loci in two populations from Session 192
Hungary 11

Nagy G, Nagy Zs, Nyarady Z, Bajnoczky 1 Y chromosome haplotypes in Roma and Caucasian Session 93
populations from Hungary I

Niederstitter H, Coble MD, Parsons TJ, Parson W Characterization of mtDNA SNP typing using quantitative Session 194

real-time PCR for forensic purposes with special emphasis on | II
heteroplasmy detection and mixture ratio assessment

Nielsen K, Mogensen HS, Eriksen B, Hedman J, Comparison of six DNA quantification methods Session [195

Parson W, Morling N 11

Niemcunowicz-Janica A, Pepinski W, Janica JR, Effect of soil environment on detectability of SGM profiles in | Session [96

Skawronska M, Janica J, Koc-Zorawska E, selected tissue samples I

Soltyszewski I

Niemcunowicz-Janica A, Pepinski W, Janica JR, Effect of water environment on detectability of SGM profiles Session 197

Skawronska M, Janica J, Koc-Zorawska E, in selected tissue samples 1I

Soltyszewski I

Nilsson M, Andréasson H, Allen M DNA quantity variation in shed hairs, plucked hairs and Session 198
contact traces 11T

Nilsson M, Styrman H, Andréasson H, Divne A-M, Sensitive forensic DNA analysis using the Pyrosequencing Session 199

Allen M technology I

Nogueira GC, Monteiro EHG, Silva LS, Nascimento Projeto Paternidade Social Session P00

DS, 1 Tommasi BO 11

Nussbaumer C, Korschineck I Non-human mtDNA helps to exculpate a suspect in a Session P01
homicide case 111

Oberacher H, Niederstétter H, Casetta B, Parson W Simultaneous detection of DNA length and sequence Session P02
variations by liquid chromatography electrospray ionization I
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Setting Standards and Developing Technology
to Aid the Human Identity Testing Community

John M. Butler,

P.M. Vallone, M.D. Coble, A.E. Decker, C.R. Hill, J.W.
Redman, D.L. Duewer, and M.C. Kline

National Institute of Standards and Technology,
100 Bureau Drive, Mail Stop 8311, Gaithersburg, MD
20899 USA

Our project team at the U.S. National Institute of
Standards and Technology (NIST) is funded by National
Institute of Justice (NIJ) to conduct research that benefits
the human identity testing community and to create tools
that enable forensic DNA laboratories to be more effective
in analyzing DNA. We conduct interlaboratory studies,
produce new assays to enable improved recovery of
information from degraded DNA, evaluate new loci for
potential future use in human identity applications, and
generate standard information and training materials that
are made available on the NIST STRBase website:
http://www.cstl.nist.gov/biotech/strbase/. New genetic
markers and assays involving STR and SNP loci are
examined in a U.S. reference population data set involving
approximately 650 samples that are of Caucasian,
Hispanic, and African American origin. A portion of this
presentation will also be devoted to discussing the results
from the mixture interpretation interlaboratory study
(MIXO05) conducted in early 2005 where over 50 different
laboratories returned interpretation results on the same
DNA samples. Our efforts to improve STR and SNP
typing resources and assays for the community will also be
described.

John M. Butler, National Institute of Standards and
Technology, 100 Bureau Drive MS 8311, Building 227,
Room B250, Gaithersburg, MD 20899 USA; Tel: 301-
975-4049; Fax: 301-975-8505; email:
john.butler@nist.gov

Evolution of microsatellite sequences

Christian Schlétterer
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Forensic Interpretation of Haploid DNA Mixtures
Michael Krawczak

Institut fiir Medizinische Informatik und Statistik
Christian-Albrechts-Universitit Kiel
Brunswiker Strasse 10
24105 Kiel

The mathematical concept previously introduced for the
forensic interpretation of DNA mixtures using non-
associated genetic markers has been adapted to the
assessment of haplotypes. Such calculus is required, for
example, when mitochondrial or Y-chromosomal markers
are used in forensics. In addition to outlining the general
mathematical framework, we devise two approaches to its
practical computational implementation, involving either
the inclusion-exclusion principle of probability theory or a
recursion in the number of unknown contributors invoked.
The two approaches scale differently, depending upon the
complexity of the case and the diversity of the markers
used. The performance of Y-chromosomal microsatellites
(Y-STRs) as a means of trace donor discrimination has
been assessed, using the derived formulas. Dased upon
data from the Y-chromosomal Haplotype Reference
Database (YHRD), the exclusion chance of a non-
contributor is shown to vary between 95% in the case of
two contributors to the trace, and 70% for five
contributors. It must be emphasised that these estimates
are likely to be conservative since the calculations
involved only haplotypes known to occur in YHRD. Along
the same line, the correct and unbiased interpretation of
haploid DNA mixtures may still be hampered by the fact
that the respective evidence is impossible to quantify if
haplotypes necessary to explain the trace have not been
observed before.

Contact:krawczak@medinfo.uni-kiel.de

Forensic molecular pathology and pharmacogenetics

Antti Sajantila
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Representing and solving complex DNA identification
cases using Bayesian networks

Philip Dawid
Department of Statistical Science, University College
London, Gower Street, London WCIE 6BT, United
Kingdom.
with Julia Mortera and Paola Vicard, Universita Roma Tre

Problems of forensic identification from DNA profile
evidence can become extremely challenging, both
logically and computationally, in the presence of such
complicating features as missing data on individuals,
mixed trace evidence, mutation, silent alleles, laboratory
and handling errors, etc. etc. In recent years it has been
shown how Bayesian networks can be used to represent
and solve such problems.

"Object-oriented" Bayesian network systems, such as
Hugin version 6, allow a network to contain repeated
instances of other networks. This architecture proves
particularly natural and useful for genetic problems, where
there is repetition of such basic structures as Mendelian
inheritance or mutation processes.

I will describe a "construction set" of fundamental
networks, that can be pieced together, as required, to
represent and solve a wide variety of problems arising in
forensic genetics. Some examples of their use will be

provided.

Contact: dawid@stats.ucl.ac.uk
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Validation of a 21-locus Autosomal SNP Multiplex for
Forensic Identification Purposes

Dixon LA, Murray CM, Archer EJ, Dobbins AE, Koumi P,
Gill P

The Forensic Science Service, 2960 Trident Court,, Solihull
Parkway, Birmingham, UK

A single nucleotide polymorphism (SNP) multiplex has been
developed to analyse highly degraded and low copy number
(LCN) DNA template, i.e. <100pg, for scenarios including
mass disaster identification. The multiplex

consists of 20 autosomal non-coding loci plus Amelogenin for
sex determination, amplified in a single tube PCR reaction and
visualised on the Applied Biosystems 3100 capillary
electrophoresis system. Allele-specific

primers tailed with shared universal tag sequences were
designed to speed multiplex design and to balance the
amplification efficiencies of all loci through the use of a single
reverse and two differentially labelled allele

denoting forward universal primers. As the multiplex is
intended for use with samples too degraded for conventional
profiling, a computer program was specifically developed aid
interpretation.  Critical factors taken into account by the
software include empirically determined extremes of
heterozygote imbalance (Hb) and the drop-out threshold (Hf)
defined as the maximum peak height of a surviving
heterozygote allele, where its partner

may have dropped out.  The discrimination power of the
system was estimated at 1 in 4.5 million, using a White
Caucasian population database. Comparisons using artificially
degraded samples profiled with both the SNP

multiplex and AMPFISTR SGM plus (Applied Biosystems)
demonstrated a greater likelihood of obtaining a profile using
SNPs for certain sample types. Saliva stains degraded for 147
days generated an 81% complete SNP

profile whilst STRs were only 18% complete; similarly blood
degraded for 243 days produced full SNP profiles compared to
only 9% with STRs. Reproducibility studies showed
concordance between SNP profiles for

different sample types, such as blood, saliva, semen and hairs,
for the same individual, both within and between different
DNA extracts.

Contact: DNAPGill@compuserve.com

0-02

Multiplex genotyping of 22 autosomal SNPs and its
application in forensic field

Turchi C!, Onoftri V!, Alessandrini F', Buscemi L',
Pesaresi M', Presciuttini S, Tagliabracci A'

!Institute of Legal Medicine, Universita Politecnica delle
Marche, Ancona, Italy
?Center of Statistical Genetics, University of Pisa, Italy

The sequence of the human genome, within the framework
of the Genome Project, has revealed the existence of a new
class of DNA polymorphisms involving one single base-
pair, called SNPs (single nucleotide polymorphisms),
constituting the most abundant form of genetic variation.
This new class of markers offers interesting prospects in
the forensic field, given their abundance and low mutation
rates. Moreover, SNPs can be analyzed using throughput
technologies and, most importantly, they can be used when
DNA is highly degraded because they can be tested in
short amplicons. In such instances, they could be used with
proficiency in association with classical markers. On the
other hand, the number of SNPs required to achieve a
significant discrimination power is higher than the number
of STRs commonly used. It has been estimated that nearly
60 SNPs are needed to match the power of the CODIS
STRs set.

The aims of this study were to set up multiplex PCRs of 22
autosomal SNPs suitable for forensic purposes to assay
their discrimination power in a population sample, and to
compare it with the already known power of STRs
commonly used in forensic work

22 binary polymorphisms, with an allele frequency of 0.5
in at least two different Caucasian population studies, were
extrapolated from the “SNP Consortium” database
(http://snp.cshl.org). One SNP was chosen for each
autosomal chromosome. Three multiplex PCRs were
constructed with primer pairs designed to produce
amplicons in a range between 56 and 151 bp. 1 nanogram
of DNA template, extracted from 50 healthy Italian
subjects, was submitted to amplification reactions. SNPs
typing was performed by fluorescently labelled dideoxy
single-base extension of wunlabelled oligonucleotide
primers using the ABI PRISM SNaPshot™ Multiplex Kit
(Applied Biosystems). The extension products were
electrophoresed in an automated ABI 310 5-colour
sequencer (Applied Biosystems).

contact: a.tagliabracci@univpm.it
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Development of a multiplex PCR assay with 52 autosomal
SNPs

Sanchez JJ', Phillips c? Boarsting c', Bogus M?, Carracedo
A2 Court DS*, Fondevila M?, Harrison CD*, Morling N,
Balogh K* and Schneider P*

1 Department of Forensic Genetics, Institute of Forensic
Medicine, University of Copenhagen, Denmark
2 Institute of Legal Medicine, University of Santiago de
Compostela, Spain
3 Institut fiir Rechtsmedizin, Johannes Gutenberg University,
Mainz, Germany
4 Department of Haematology, ICMS, Queen Mary's School
of Medicine and Dentistry, London, UK

An efficient method that can be used to simultaneously
amplify a set of genetic loci across the genome with high
reliability can provide a valuable tool for single nucleotide
polymorphism (SNP) forensic genotyping. A crucial element
is the number of individual biochemical reactions that must be
performed. The SNPforID consortium (www.snpforid.org)
was established in 2003 with the principal goal of developing
a SNP-based system of DNA analysis that would have
comparable discrimination power and ease of use to existing
short tandem repeat (STR) based techniques. Here, we
describe a strategy for amplifying 52 genomic DNA
fragments, each containing one SNP, in a single tube, and
accurately genotyping the PCR product mixture using two
single base extension reactions. This multiplex approach
reduces the cost of SNP genotyping and requires as little as
0.5 ng of genomic DNA to detect 52 SNPs. We used a
multiple injection approach for sequencers that can effectively
detect all the SNPs amplified in a single electrophoretic run.
We present SNP data for 709 unrelated individuals from 9
populations. Statistical interpretation of the results and
comparisons between the 52 SNP multiplex and commercial
STR kits are discussed.

contact: juan.sanchez@forensic.ku.dk

0-04

Application of Nanogen Microarray Technology for
Forensic SNP Analysis

Balogh MK, Bender K, Schneider PM and the SNPforID
Consortium

Institute of Legal Medicine, Johannes Gutenberg
University of Mainz, Germany
www.snpforid.org

The NanoChip® Molecular Biology Workstation
(developed by Nanogen Inc.) using electronic microarrays
is a particularly attractive microarray approach for rapid
and high throughput analysis of SNPs. This instrument is
fully automated and uses a proprietary semiconductor
microchip for electronic addressing of capture probes to
specific array sites followed by electronic hybridisation of
the single stranded PCR products, and passive
hybridisation of fluorescently labelled reporter oligos.
Discrimination is achieved by applying thermal stringency
to denature the mismatched reporters. Allele calling is
carried out immediately using a built-in laser-activated
fluorescence detection system.

The main purpose of the performance assessment was to
evaluate the sensitivity, the accuracy and the multiplex
capability of the platform by using 24 autosomal SNPs
chosen from 52 non-coding SNPs, previously selected for
the SNPforID project. In the initial phase of the project,
the amplicon down assay was used for addressing the
biotinylated amplicons directly to the surface of the
microarray, followed by hybridisation of the labelled
reporter probes, separately for all the 24 SNPs. However,
forensic typing requires rapid multiplex analysis from
limited samples under high throughput conditions.
Therefore, the capture down assay is more suitable, since
fragment specific capture probes are bound to the array
and the PCR amplicons are captured simultaneously by
electronic hybridisation, followed by passive hybridisation
of all labelled reporter probes in a single reaction.

24 SNP assays have already been designed using a
modification of the capture down assay which applies a
“touch down” strategy to obtain the best reporter probe
discrimination. Overall the Nanochip platform appears to
be suitable for SNP multiplex typing and presently, an
additional 24 SNPs are under evaluation to be combined
into a 48-plex.

Balogh MK, Institute of Legal Medicine, Johannes
Gutenberg University of Mainz,

Am Pulverturm 3, 55131 Mainz, Germany
contact: balok000@students.uni-mainz.de
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Fluorescence labelling and isolation of male cells
Anslinger K', Mack B, Bayer B!
! Institute of Legal Medicine, Ludwig-Maximilians-
University, Munich
? Department of Head and Neck Surgery, Ludwig-
Maximilians-University, Munich

Laser capture microdissection (LMD) is a relatively new
technique for the isolation of single cells. In forensic
science for example, LMD is used to select spermatozoa
out of Haematoxylin / Eosin stained vaginal smears. In
particular in cases with low numbers of sperm and in cases
with aspermatozooic perpetrator or men, which have
undergone a vasectomy, it could be profitable to isolate
male cells in general, instead of focussing on the sperm
only. Similarly, the specific detection of male cells in a
female/male epithelial cell mixture, for example male
saliva on female skin, could be of real advantage. The aim
of this study was to find a staining method, which allows
the identification of male cells from different origins for
isolation via LMD. Therefore, we used a fluorescence-in-
situ—hybridisation kit from Vysis (Downers Grove, IL),
which includes probes for the X- and the Y-chromosome.
The X-specific probe hybridises to multicopy alphoid
DNA located at the centromere and was labelled with a red
fluorescence dye. The Y-specific probe hybridises to
Satellite-11I-DNA located on Yq12 and was labelled with a
green fluorescence dye. The simultaneous detection of the
X- and the Y-chromosome could be seen as an internal
positive control for the success of the hybridisation.
Different mixtures of male and female cell samples were
stained, and the male cells were isolated via SL pnCut LMD
system from Molecular Machines & Industries AG (MM,
Glattburg, Zurich, Switzerland). In comparison with other
LMD systems, the SL pCut doesn’t works with glass
slides. The samples are spread on a membrane, which is
placed on a special metal holder. The laser cuts the
membrane around the cells of interest and they are
securely removed with an adhesive film technology.

DNA was isolated from the LMD separated cells and a
STR profiling was performed using different multiplex
PCRs. In parallel we determined the overall content of
male DNA of the different mixtures using the Quantifiler
Human and Quantifiler Human Male DNA Quantification
Kits (AB, PE Corporation, Forster City, CA). Taken
together, the results of our study revealed that the staining
method in combination with LMD seems to be a real
advantage when dealing with unfavourable male/female
cell mixtures. In cases where every single cell is important
for a successful STR profiling of the male component, this
technique can definitely increase the amount of male
material that could be extracted via LMD. Moreover it’s
suitable to select male cells out of male/female mixtures
with identical cell types.

Contact: Katja.Anslinger@med.uni-muenchen.de

0-06

Low Volume PCR (LV-PCR) for STR typing of
forensic casework samples.

Proff C, Rothschild MA, Schneider PM

Institute of Legal Medicine, University Clinic Cologne,
Germany

Commercial multiplex STR typing kits are often used with
reduced PCR volumes. A volume reduction of 30-50%
normally does not result in a significant loss of quality
regarding signal intensity, allele balance etc. This is
especially true for reference samples extracted from blood
or buccal swabs where sufficient DNA of good quality is
available. But even in low copy number (LCN)
amplifications reproducible results can be obtained. This
may be due to the assumption that DNA in a lower PCR
volume could get into better contact with primer or
polymerase molecules because the overall amount of DNA
is less diluted than in a higher volume. Otherwise the
volume of extracted DNA that can be used for the PCR
assay is limited.

In the days of nanotechnology everything is getting
smaller. In this case commercial PCR chips (4mpli Grid®
A60, Alopex, Kulmbach, Germany; originally designed for
diagnostic single cell PCR) have been developed where
multiplex PCR can be performed in a 1 pL-PCR volume
on a 60 well glass chip in microscopic slide format.
Circular hydrophilic wells are separated by hydrophobic
regions to ensure that the liquid PCR components do not
get into contact with each other and stay in a drop form
comparable to the 'lotus effect'. The fluids are then covered
by mineral oil to prevent evaporation before the slide is
put on a suitable in-situ PCR adapter that fits into a
common 96-well thermocycler. Using this technology, it is
possible to obtain a full 16-locus DNA profile in a 1 pl
volume consisting of 0.5 ul DNA sample and 0.5 pl PCR
reaction master mix.

We have tested LV-PCR with DNA from typical forensic
casework samples using different commercial STR typing
kits with a variable number of STRs from different
manufacturers. The following criteria have been
considered for this study: sensitivity, reproducibility,
contamination risk, total DNA amount and relative DNA
concentration, PCR cycling protocol, Taq polymerase,
LCN amplification, allele balance, allelic dropout, and
signal intensities.

Address for correspondence:

Dr. Carsten Proff, Institute of Legal Medicine,
Melatenguertel 60-62, 50823 Cologne, Germany;
phone +49 221 47886623, fax +49 221 4783496,
contact: carsten.proff@uk-koeln.de
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Forensic Response Vehicle: Rapid analysis of evidence
at the scene of a crime.

Hopwood A, Fox R, Round C, Tsang C, Watson S,
Rowlands E, Titmus A, Lee-Edghill J, Cursiter L,
Proudlock J, McTernan C, Grigg K, Kimpton C.

Forensic Science Service, Trident Court, Solihull
Parkway, Birmingham Bus. Park, B’ham B37 7YN

The first hours of a criminal investigation can be the most
important. A suspect arrested soon after a crime has less
time to remove evidence from their person, possibly
allowing stronger forensic ties between the individual and
the crime scene.

We have developed a mobile laboratory with designated
work areas for the searching of small items and pre and
post PCR work.

An SGM+ profile can be produced and compared to the
National DNA Database in approximately 5 hours,
potentially providing the police with valuable intelligence
early in the investigation of a crime.

The DNA analysis process utilises off the shelf equipment
and consumables for the most part but a novel instrument
for the separation and detection of fluorescently labelled
STR amplicons has been developed from which data is
directly imported to I’ expert system software to provide
an automated solution to profile designation.

The vehicle also carries the capability for the interrogation
of electronic items such as mobile phones, and satellite
communication systems allow direct connection with the
FSS computer network allowing images of fingermarks
and footwear marks to be searched against the appropriate
databases.

Contact:
Andy.Hopwood@fss.pnn.police.uk

0-08

The evolution of European national DNA databases —
conventional STRs, mini-STRs or SNPs?

Peter Gill and Lindsey Dixon

Forensic Science Service, Trident Court, 2960 Solihull
Parkway, Birmingham, UK

Recently, an EDNAP exercise was instigated to compare the
efficacy of conventional high molecular weight STR systems
compared to low molecular weight (mini-STR) loci and SNP-
plex of 21 loci, to analyse highly degraded stain material. We
also assessed the relative statistical attributes of SNPs v. STRs
and present a computer model that simulates DNA degradation.
We concluded that the evidence suggests that substantial
improvements can be expected by moving to multiplex systems
that analyse smaller fragments of DNA than those in
commercial kits that are currently in common use. To improve
existing STR multiplexes, we propose that loci are re-
engineered to produce smaller amplicons. In addition, 3 new
European loci that have specific low molecular weight
characteristics have been suggested for universal adoption —
namely D10S1248, D14S1434, D22S1045.

The substantial difficulties associated with preparing large
multiplexed reactions suggests that for routine stain work
where the size of the sample is very limited, mini-STRs are the
best option, whereas SNPs are an option when there is
effectively unlimited sample, such as bone, that is available for
analysis because several different multiplexes can be
successfully utilised. If new loci are introduced into routine
casework use it will be important to coordinate throughout
Europe. To encourage this change, it will be essential to
facilitate the process via international collaborative groups
such as EDNAP and ENFSI.

Contact: DNAPGill@compuserve.com
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Characterization and Performance of New MiniSTR
Loci for Typing Degraded Samples

Coble MD', Hill CR', Vallone PM', Butler JM'
'Biotechnology Division, National Institute of Standards
and Technlogy, Gaithersburg, Maryland

A number of studies have demonstrated that successful
analysis of degraded DNA specimens from mass disasters
or forensic evidence improves with smaller sized
polymerase chain reaction (PCR) products (1). Forensic
DNA analysts often perform short tandem repeat (STR)
typing on highly degraded biological material and then
turn to mitochondrial DNA testing, which is less variable
but more likely to obtain a result due to higher copy
numbers in cells, if many or all of the STRs fail. The
commercially available kits for multiplex amplification of
the 13 CODIS (FBI’s COmbined DNA Index System)
STR loci usually exhibit allele or locus-dropout for larger
sized loci with degraded DNA or samples containing PCR
inhibitors.

By moving PCR primers closer to the STR repeat region,
we have demonstrated that it is possible to obtain fully
concordant results to the commercial kits while improving
successful analysis of degraded DNA with smaller PCR
products or “miniSTRs” (1). However, many of the
CODIS core loci have large allele ranges (e.g., D21S11
and FGA) that make it impossible to create small PCR
products. We have examined a battery of new potential
STR loci that can be made less than 100 bp in size (in most
cases) and would therefore be helpful in testing highly
degraded DNA samples. These new STR loci are being put
together into novel DNA testing assays and evaluated
across more than 600 samples representing the three
largest populations in the U.S.: Caucasian, African
American, and Hispanic. A set of six non-CODIS markers
have been characterized and published (2). More markers
that have been recently developed will be presented.

We have shown that the selection of STR loci that have a
narrow allele range (e.g., less than 50 bp) and can be made
smaller than 100 bp works well with degraded DNA
samples, such as shed hairs and old bones. The successful
typing of even a small number of nuclear loci from shed
hairs can greatly increase the forensic discrimination of the
sample compared to mtDNA testing alone, especially
where a significant number of common types are present
in the population.

(1) Butler, J.M., Shen, Y., McCord, B.R. (2003) The
development of reduced size STR amplicons as tools for
analysis of degraded DNA. J. Forensic Sci., 48(5): 1054-
1064. (2) Coble, M.D. and Butler, J.M. (2004)
Characterization of new miniSTR loci to aid analysis of
degraded DNA. J. Forensic Sci., 50(1): 43-53.

contact: michael.coble@nist.gov

O-10

Development of a new multiplex assay for STR typing
of telogen hair roots

Bender K! and Schneider PM?

" Institute of Legal Medicine, Johannes Gutenberg
University Mainz, Germany
? Institute of Legal Medicine, University Clinic of Cologne,
Germany

We have developed a new strategy in which 10 STR
systems plus amelogenin were simultaneously amplified
with maximal fragment sizes smaller than 270 base pairs.
This method can be used for the amplification of DNA
from casework samples from which only limited amounts
or highly degraded DNA can be isolated, for instance
when DNA is isolated from telogen hair roots.

The multiplex amplification reaction includes six STR loci
from the European standard set of loci (ESS) for DNA
databases (D3S1358, D8S1179, D21S11, THO1, FGA and
VWA) as well as four additional STR systems selected for
their robustness and short amplicon sizes (D2S1338,
D12S391, TPOX and D5S818) together with the sex-
specific locus amelogenin. After PCR amplification, the
multiplex reaction is splitted into two sets of STR
multiplexes.Using streptavidin-coated Sepharose beads
five STR systems are separated from the other six systems
prior to being analyzed in two different runs on a capillary
gel electrophoresis instrument.

To verify the specificity of the new STR multiplex
undegraded human DNA samples from blood were
amplified at least twice, separated and analysed by
capillary gel electrophoresis. The results were compared to
the typings with the SGM Plus™ (Applied Biosystems) or
PowerPlex® 16 (Promega) kits and the single
amplification of the D12S391 STR system. Furthermore
DNA samples from artificially degraded DNA and from
real case work were analyzed.

Dr. Klaus Bender, Institut Institute of Legal Medicine,
Johannes Gutenberg University of Mainz, Am Pulverturm
3, D-55131 Mainz, Germany. Tel. 00 49 (0)6131 3932733;
Fax: 00 49 (0)6131 393183

Contact: kbender@mail.uni-mainz.de
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Evaluation of methodology for the isolation and
analysis of LCN-DNA before and after dactyloscopic
enhancement of fingerprints.

Peter Leemans, Nancy Vanderheyden, Jean-Jacques
Cassiman and Ronny Decorte*

Laboratory for Forensic Genetics and Molecular
Archaeology, Department of Human Genetics,
K.U.Leuven, Belgium

Several studies have demonstrated the feasibility of using latent
fingerprints for forensic DNA analysis. The analysis of these LCN-DNA
samples is however not trivial and leads frequently to no results, partial
results or the recovery of mixed DNA profiles. As this kind of evidence
material is increasingly be submitted by the police for DNA analysis, we
wanted to evaluate if current methodologies of sampling by the police
and DNA methods (mainly DNA extraction) in the laboratory are optimal
for DNA analysis of latent fingerprints. Fingerprints were applied by 6
different donors onto clean microscope glass slides and the fingerprints
were recovered by using either cellotape, cotton swabs wetted with
physiologic water, cotton swabs wetted with ATL-lysis buffer (Qiagen)
or cotton tissue wetted with physiologic water. Four different methods
were used for DNA extraction: QlAamp DNA Mini kit (Qiagen),
QIAamp PCR Purification kit (Qiagen), a combination of both kits were
the flow-through of the QIAamp DNA Mini kit columns was applied to
the QIAamp PCR Purification kit columns, and the CST Forensic DNA
Purification kit (Invitrogen). Four different methods for the enhancement
of fingerprints were applied: white powder, black powder, cyanoacrylate
fuming and enhancement of cyanoacrylate with basic yellow. The DNA
extracts were evaluated quantitatively and qualitatively, respectively with
the Quantifiler Human DNA Quantification kit, and AmpFISTR SGM
Plus and Profiler (Applied Biosystems). In addition, a multiplex of Y-
SNPs (De Maesschalck et al., in preparation) was applied in order to
evaluate the analysis of SNPs in LCN-DNA. The following conclusions
could be drawn from the results of these experiments: (1)Cotton swabs
showed to be the preferable method for the collection of latent
fingerprints. The amount of DNA recovered with the cellotape was
significantly (4 times) lower than with the other methods. (2)No
difference was observed between the use of physiologic water and ATL-
buffer for collecting the fingerprints. Only when the swabs were left at
room temperature for at least 6 weeks, slightly more results were
obtained with the STR-kits when ATL-buffer was used. However, we
cannot exclude the possibility that this difference was due to differences
in the amount of fingerprints present on the glass slide. (3)The amount of
DNA recovered when the swabs were left at room temperature for at least
1 week until 8 weeks was slightly lower than when DNA extraction was
done immediately. However, there was no decrease in the amount of
DNA recovered between the different time periods neither in the
possibility to type the STRs suggesting that degradation and loss of DNA
is a slow process after sampling fingerprints when swabs remain at room
temperature. (4)From the 6 donors, only one person was a good
“shedder”. This was reproducible and the amount of DNA recovered was
sufficient for STR analysis and SNP amplification. For the other donors,
either no DNA or low quantity DNA was obtained and the STR-profiles
showed evidence for allele-drop-out, locus-drop-out and the presence of
additional alleles. The presence of mixed profiles indicates the presence
of additional DNA on the glass slide. We cannot exclude the possibility
of secondary transfer. Further experiments should clarify this. (5)No
significant difference was seen between the different methods used for
DNA extraction. (6)We were able to obtain DNA after enhancement with
different methods of the glass slides. The amount of DNA recovered was
slightly less than without enhancement and no inhibition was observed in
the PCR-reactions.

* Presenting and corresponding author: ronny.decorte@med.kuleuven.be

O-12

Characterization of parameters influencing autosomal
STR mutations

Hohoff C', Fimmers R?, Baur, MP? und Brinkmann B'

" Institut fiir Rechtsmedizin, Universitditsklinikum
Miinster, Rontgenstr. 23, 48149 Miinster
? Institut fiir Medizinische Biometrie, Informatik und
Epidemiologie, Medizinische Fakultdt der Rheinischen
Friedrich-Wilhelms-Universitdit Bonn

In our routine parentage testing and additional meioses
studies in Caucasoid populations we have observed 189 de
novo mutations in more 100,000 meiotic transfers at
autosomal STR loci.

The following criteria were chosen to call a Non-
Mendelian transfer a mutation: isolated mismatch(es) (1 -
2), sequencing of all involved alleles and inclusion of the
mutation in the biostatistical calculation with a resulting
paternity value W > 99,97%.

By application of maximum likelihood’ estimates we
have been able to evaluate system-specific parameters
such as gender, gain or loss of repeat units, parental age at
conception and the sequence structure of the particular
repeat.

This work is an important step to increase our
understanding of the basic principles of STR mutations to

estimate allele-related mutation rates in the future.

Address for correspondence

Prof. Dr. med. Bernd Brinkmann, Institut fiir
Rechtsmedizin, Universitatsklinikum Miinster,
Rontgenstrasse 23, D-48149 Miinster, Germany, Fax: 00
49 (0) 251 8355158,

eMail: remed@uni-muenster.de
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Highly efficient semi-quantitative genotyping of single
nucleotide polymorphisms in mitochondrial DNA
mixtures by liquid chromatography electrospray

ionization time-of-flight mass spectrometry

Niederstétter H, Oberacher H, Parson W

Institute of Legal Medicine, Innsbruck Medical University,
Innsbruck, Austria

Sanger sequencing represents the “golden standard” for the
typing of mtDNA. Accordingly, sequencing is commonly
used for the detection and the semi-quantification of
heteroplasmic ~ mixtures.  Typically, a minimum
contribution of 20% of the minority allele is required to
unequivocally reveal the presence of point-heteroplasmy,
which clearly restricts the use of this method for the
quantification of allelic contents. A number of different
technologies have been introduced for the determination of
allelic frequencies in DNA mixtures including allele-
specific oligonucleotide hybridization, minisequencing,
denaturing gradient gel electrophoresis, real-time PCR,
and denaturing high-performance liquid chromatography.
Here, the combination of ion-pair reversed phase high-
performance liquid chromatography and electrospray
ionization quadrupole time-of-flight mass spectrometry is
presented as an efficient method for the semi-quantitative
genotyping of single nucleotide polymorphisms (SNPs).
Artificially prepared and naturally occurring mitochondrial
DNA mixtures showing different levels of heteroplasmy at
nucleotide position 16519 served as reference samples.
Allelic frequency determinations were based on the
comparisons of allele-specific peak intensities in the
obtained deconvoluted mass spectra. Deviations between
measured and observed allelic frequencies were caused by
differential PCR amplification and ionization of single
alleles. Biased estimates were corrected by measuring the
allele-specific signal intensities of equimolar allelic
mixtures. Afterwards, measured and expected allelic
frequencies correlated well (R? = 0.9983). An average
error of 1.2% and a maximum error of 2.2% demonstrated
the accuracy of the method. An average standard deviation
of 2.45% and a maximum deviation of 5.35% proved the
reproducibility of the assay. Due to the sensitivity of the
applied mass spectrometric detection system alleles
occurring at a frequency of 1.0% were unequivocally
detected. The limit of quantification was found in the
range of 5% minority component. The observed assay
performance  suggests that the described mass
spectrometric technique represents one of the most
powerful semi-quantitative genotyping assays available
today.

Contact: harald.niederstaetter(@uibk.ac.at

O-14

A Problem in Paradise: the Development and Forensic
Interpretation of the Y Chromosome in New Zealand

Harbison S', Brash K', Fris B%, McGovern C'

!Forensic Biology, Institute of Environmental Science and
Research Ltd, Auckland, New Zealand
Forensic Science Programme, Department of Chemistry,
University of Auckland, New Zealand

The Y chromosome offers much for the analysis of
forensic samples in both a traditional crime solving
capacity and also in matters of mass disaster such as
experienced recently in Asia. At ESR we are interested in
developing Y chromosome systems for use in forensic
casework to complement the SGM Plus™ system
currently in place. A difficulty we face is the unique,
multicultural nature of New Zealand, comprised as the
population is of individuals of European, Asian and
Polynesian descent and mixtures thereof. This complexity
was demonstrated by the discovery of significant amounts
of linkage disequilibrium in our STR population data and
consequent adoption of relatively high Fst (0) values of up
to 5% in calculations of match probabilities.

In this paper we have evaluated both Y chromosome STRs
and Y chromosome SNPs as potential systems for
development. We have used both the Y plex 12™ system
from Reliagene and the Powerplex-Y system from
Promega to investigate the distribution of Y chromosome
haplotypes in our population. We have found differences
between population groups, including haplotypes common
to some population groups and not others. We offer
suggestions as to how these differences could be utilized in
a forensic investigation.

We also describe the development of Y-chromosome
based SNP marker systems, designed with the
requirements of a forensic laboratory in mind. These
multiplex systems comprise 5 or 6 SNP loci and have been
built using mini-sequencing technology from Applied
Biosystems, the SNAPSHOT™ SNP system. Loci were
specifically selected for typing Y-chromosome lineages
within Polynesian populations. These systems stand as a
stepping-stone to the development of larger broad-based
Y-chromosome and autosomal SNP marker systems that
could complement or replace the STR systems currently in
use.

We illustrate our work with case examples that
demonstrate the usefulness of these techniques.

Contact: SallyAnn.Harbison@esr.cri.nz
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Relative Y-STR mutation rates estimated from the
variance inside SNP defined lineages
Soares P!, Pereira F'2, Brion M?, Alves C', Carracedo A>,
Amorim A'?, Gusméo L'

'IPATIMUP, Instituto de Patologia e Imunologia da
Universidade do Porto, Portugal; *Faculdade de Ciéncias
da Universidade do Porto, Portugal; *Unidad de Genética

Forense, Inst. Medicina Legal, Univ. Santiago de
Compostela, Spain.

Apart from the important role in general population genetics and
in discerning male counterpart of demographic history, Y-
chromosome has major forensic applications. Y specific
microsatellites (STRs) have been widely used in forensic and
population genetics in age estimates of human male lineages.
Previously estimates of mutation rates from father-son pairs have
shown quite variable results in different studies, essentially due
to the rare nature of the mutational phenomenon. We propose an
indirect approach for the determination of relative mutation rate
of Y-chromosome microsatellites based on STR allele size intra-
lineages variance. Indeed, the present distribution of STR alleles
offers us an insight into the mechanisms that have generated that
diversity, not a direct observation of a mutation occurrence but
the observation of past mutations. We performed simulations
using a Stepwise Mutation Model which showed that the
variance of allele size distribution in Y-chromosome presented a
linear relation with elapsed time that could be expressed as
V=dxt (where V is the variance of the allele size distribution, d is
the slope of the curve and ¢ is the number of generations). From
this equation: t=V/d. Therefore, if we compare the variances
inside the same SNP defined lineage for two microsatellites (e.g.
A and B), as time lapse is the same for both, we will have
V,/d=Vy/dg and therefore d,= (V,/Vy) xdp. Since the slope of the
curve and mutation rates also presented a linear relation in the
simulations, the equation can be changed to u,= (V/Vp) *up (or
4= Ryp*up if we considered R as the relative mutation rate of A
to B). Using the calculated relative mutation rates, a linear
relation shows up between the variance of each microsatellite
inside a lineage (V) and I/R. For new STRs, or to those where
few data concerning mutation studies have been accumulated, it
would be thus possible to establish a relative mutation rate using
lineage’s microsatellite variance, according to the equation
V=mx(1/R) (where m is the lineage specific slope). The relative
mutation rate (R) between two microsatellites will be the same in
the distinct SNP defined lineages (p and q) so we will have
Vym,=V,/m, and, since V=dxt and d,=d, for the same
microsatellite, we could modify the equation to ?,xm,=t,xm,,
and therefore, t,=(m,/m,) xt,. This means that the relative age of
the lineage could be obtained through the relation of the lineages’
specific slopes (m). In a sample of 950 unrelated Iberian
individuals belonging to different Y-lineages, we selected those
which presented n>30 to avoid too large confidence intervals and
spurious results. Among those we selected those with well
defined unimodal distributions and not too dispersed allele
distributions in order to decrease inaccuracies due to random
demographic factors (genetic drift, bottlenecks and founder
effects) and to avoid significant departures from the theoretical
model due to different mutational behaviour of the extreme size
alleles in a STR allele distribution. Applying these criteria, we
obtained three lineages (defined by SNPs M172, M201 and
M269) and we calculated the relative mutation rates for all pairs
of seven commonly used Y-microsatellites (DYS19, DYS389],
DYS3891I, DYS390, DYS391, DYS392 and DYS393). Contact:
pedros@ipatimup.pt

O-16
Relaunch of the Y-STR haplotype frequency surveying
method based on metapopulations

Willuweit S', Krawczak M?, Roewer L'

'Inst. of Legal Medicine, Charité-University Medicine
Berlin, Germany; *Institute of Medical Informatics and
Statistics, Christian-Albrechts-University, Kiel, Germany

The successful implementation of Y-STR analysis in
forensic practice led to the establishment of large web-
based population databases which facilitate the assessment
of match probabilities for haplotypic profiles. Thanks to
international collaboration the current release 15 of the Y-
STR Haplotype Reference Database (YHRD) consists of
more than 22,000 different haplotypes from 249
population samples. YHRD provides frequencies for
haplotypes found in geographically or linguistically
defined metapopulations. Metapopulations are here
defined as pools of population samples with an (assumed)
high degree of relatedness. To obtain the observed
haplotype frequency, it is sufficient to search a profile
against the database or metapopulation and count the
number of matches. The frequency surveying approach
instead [1] takes the genetic similarities of a searched
haplotype profile to its closely related “neighbours” into
account and thus allows the frequency estimation even of
those haplotypes which are rare and not observed in the
database. In order to ensure that the extrapolated
frequencies retain their high evidential power, it is
important to perform the analysis for specified
homogeneous data sets which can be identified by
population genetic analysis. Using AMOVA and MDS
analysis such pools with a high degree of genetic
relatedness of Y-STR haplotypes have been identified for
Europe based on a representative dataset 12.700
haplotypes from 91 populations [2]. Starting with release
16 all European haplotypes of the YHRD were assigned to
these genetically defined metapopulations. Now we
present the re-programmed web-based frequency
surveying method adapted to metapopulation pools. To
define such data pools we introduce a test for the
assessment of homogeneity of population pools used for
the frequency extrapolations.

[1] Roewer L, Kayser M, de Knijff P, Anslinger K, Betz A,
Caglia A, Corach D, Furedi S, Henke L, Hidding M, Kérgel HJ,
Lessig R, Nagy M, Pascali VL, Parson W, Rolf B, Schmitt C,
Szibor R, Teifel-Greding J, Krawczak M (2000) A new method
for the evaluation of matches in non-recombining genomes:
application to Y-chromosomal short tandem repeat (STR)
haplotypes in European males.' Forensic Sci Int. 114 (1): 31-43.
[2] Roewer L, Croucher PJ, Willuweit S, Lu TT, Kayser M,
Lessig R, de Knijff P, Jobling MA, Tyler-Smith C, Krawczak M
(2005) Signature of recent historical events in the European Y-
chromosomal STR haplotype distribution. Hum Genet. 116 (4):
279-91.

Contact: sascha.willuweit@charite.de
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Mitochondrial DNA pseudogenes in the nuclear
genome as possible sources of contamination

Goios A%, Amorim A'?, Pereira L'

"IPATIMUP (Instituto de Patologia e Imunologia
Molecular da Universidade do Porto), Porto, Portugal;
’Faculdade de Ciéncias Univ. Porto, Porto, Portugal

Since shortly after the discovery of the mitochondrial genome,
mitochondrial DNA-like sequences have been identified in the
nuclear genome. The presence of these nuclear mitochondrial
insertions (NUMTs) may lead to accidental amplifications of
nuclear fragments with primers specifically designed for
mitochondrial DNA (mtDNA). Depending on the homology of
ecach NUMT to the mtDNA, this problem may be more or less
relevant. In this work, we focused on the NUMTs that may be a
cause of contamination in forensic analyses. Following the report
of the complete human genome sequence, various studies have
been published describing and listing all mitochondrial
pseudogenes that exist in the different chromosomes. Of the 247
NUMTSs reported in one of these studies (Mishmar et al, 2004),
we analysed 19 that encompass the fragments of the D-loop that
are usually used for forensic purposes, and identified the
homologies to the primer annealing zones. We observed that
none of the primers used for amplifying the Hypervariable
Regions (HVRs) I and 1II in forensic studies (Wilson et al, 1995)
anneals completely in any NUMT. The highest homology was
observed in three NUMTs (chromosomes 4 and 17), where the
annealing sites of both forward and reverse HVRI primers
present one point substitution. Therefore, we concluded that an
accidental amplification of one of these NUMTs with the HVRI
and HVRII primers is very unlikely to occur. However, forensic
and anthoropological studies have been focusing more and more
on the coding region, and much information is now obtained by
using SNaPshot multiplexes or sequencing of various fragments
outside the D-loop. The longest and most similar NUMT from
Mishmar’s study, with 97% homology to the region between
3914-9755np of the Cambridge Reference Sequence (CRS),
encompasses a target region for several analyses performed by
forensic researchers. This high homology enables 11 primers
used in a SNaPshot multiplex for mtDNA typing (Quintans et al,
2004) to anneal perfectly to this NUMT. In order to establish
whether this is an issue that forensic investigators must take into
account when studying mtDNA, we will perform PCR with
primers specifically designed for the NUMT sequences that may
be a source of accidental amplifications and compare the results
with what is obtained for mtDNA-targeted primers. We will
present results of this analysis made on samples with different
mtDNA content, such as blood, hair and buccal swabs.

Mishmar D, Ruiz-Pesini E, Brandon M, Wallace, DC (2004)
Hum Mutat. 23:125-133

Quintans B, Alvarez-lglesias V, Salas A, Phillips C, Lareu MV,
Carracedo A (2004) Forensic Sci Int. 140:251-257

Wilson MR, DiZinno JA, Polanskey D, Replogle J, Budowle B.
(1995) Int J Legal Med. 108:68-74.

Contact: aalmeida@ipatimup.pt
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Genotyping coding region mtDNA SNPs for Asian and
Native American haplogroup assignation

Alvarez—Iglesias V, Salas A, Cerezo M, Ramos-Luis E,
Jaime JC, Lareu MV, Carracedo A

Unidad de Genética Forense, Instituto de Medicina Legal,
Universidade de Santiago de Compostela, Galicia, Spain

Based on phylogenetic criteria we selected 34
mitochondrial DNA (mtDNA) coding region SNPs that
allow to distinguish Asian and Native American mtDNA
haplogroups. SNP genotyping is carried out in a single
multiplex reaction that involves a 20-amplicons PCR
amplification, followed by a single minisequencing
reaction using SNaPshot (Applied Biosystems, Foster
City, CA, USA). The polymorphisms selected increase the
discrimination power of the mtDNA hypervariable regions
(HVS-I/II) in populations. Consequently, these combined
SNPs are of particular interest in forensic casework,
clinical and population genetics research. Here we show
preliminary results using a sample from south-east Asia
(Taiwan) and Native Americans from Argentina.

Contact: apimlase@usc.es
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Haplogroup-level coding region SNP analysis and
subhaplogroup-level control region sequence analysis
for East Asian mtDNA haplogroup determination in
Koreans

Hwan Young Lee', Ji-Eun Yoo', Myung Jin Park', Ukhee
Chung', Kyoung-Jin Shin'?, Chong-Youl Kim'?
'Department of Forensic Medicine, College of Medicine,
Yonsei University, Seoul, Korea, ’Human Identification
Research Institute, Yonsei University, Seoul, Korea

We have established a high quality mtDNA control region
sequence database for 593 Koreans. Based on previously
reported patterns of shared haplogroup-specific or
haplogroup-associated polymorphisms in control region
sequence, we also classified 592 Korean mtDNAs (99.8%)
into various East Asian haplogroups or subhaplogroups
using the program mtDNAmanager (K-J Shin, Yonsei
University, unpublished). These haplogroup-directed
database comparisons and posteriori phylogenetic analysis
confirmed the absence of major systematic errors in our
data. We collated the basic informative control region
SNPs and suggested the important mutation motifs for the
assignment of East Asian haplogroups. However, quite a
few haplogroup-diagnostic SNPs are located in mtDNA
coding region, and in some haplogroups, scoring of coding
region SNPs is required for exact haplogroup
determination due to the lack of informativity in their
control region sequences. Accordingly, we have selected
21 coding region SNP markers and designed the 3
multiplex systems applying single base extension methods.
Using 2 multiplex systems, we allocated all 593 Korean
mtDNAs into 15 haplogroups: M, D, G, D4, D5, M7, M8,
M9, M10, M11, R, F, B, A and N9. Using the other
multiplex, we further determined D4 subhaplogroups;
D4a, D4b D4e, D4g and D4}, since D4 haplotypes
occurred most frequently in Koreans. In this way, we
could complement coding region information to control
region mutation motifs and also confirm our control region
mutagenic motifs for the assignment of East Asian
haplogroups. Moreover, these 3 multiplex systems are
expected to work well in degraded samples, since they
have been designed to contain small PCR products
(101~163 bp) for SNaPshot reactions. Therefore, we
performed SNP scoring in 98 old skeletal remains using 3
multiplex and proved the utility of these multiplex in
degraded samples. The targeting and preferential
amplification of mtDNA control region using small
amplicons and the selective scoring of highly informative
SNPs in coding region using the 3 multiplex systems in
this study is expected to represent a promising means for
most application involving East Asian mtDNA haplogroup
determination and haplogroup-directed stringent quality
control even in degraded samples.

Contact: hyleel92@yumc.yonsei.ac.kr

0-20
Dissection of mitochondrial haplogroup H using coding
region SNPs

Brandstitter A', Salas A%, Gassner C°, Carracedo A?,
Parson W'

!Institute of Legal Medicine, Innsbruck Medical
University, 6020 Innsbruck, Austria
2Instituto de Medicina Legal, Facultad de Medicina,
15705 Santiago de Compostela, Spain
Central Institute for Blood Transfusion, General Hospital
and University Clinics, Innsbruck, Austria

Analysis of single nucleotide polymorphisms (SNPs) is a
promising application in forensic human identification. We
selected 45 SNPs from the coding region of the human
mitochondrial DNA in order to ascribe samples belonging
to mitochondrial haplogroup H (hg-H) to one of the
previously described sub-lineages of hg-H. SNP selection
was carried out using the available literature on population
and forensic genetics and extended by means of
phylogenetic analysis of complete genomes (>400) and
control region profiles. The selected SNPs are amplified in
two PCR-multiplex reactions and subsequently targeted in
three multiplex-systems via the application of the
SNaPshot'™ kit. Samples belonging to haplogroup H
(approximately 40% of West-Eurasians) can in most cases
not be distinguished from each other based on control
region polymorphisms. By screening the selected coding
region SNPs after sequencing of the control region
however, we would be able to rapidly differentiate
between stains or hairs in high volume case work or to
eliminate multiple suspects from an inquiry. The presented
hg-H screening strategy was conceived as a high-
throughput method and the distribution of the selected
SNPs and targeted haplogroups was inferred from a huge
population sample.

contact: Walther.Parson@uibk.ac.at
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Analysis of mtDNA mixtures from different fluids: an inter-laboratory study
Montesino M', Salas A2, Crespillo M?, Albarran C*, Alonso A%, Alvarez-Iglesias V2, Cano JA®, Carvalho M®, Corach D7, Cruz
C®, Di Lonardo’, Espinheira R®, Farfan MJ'°, F ilippini S’, Garcia-Hirchfeld J*, Hernandez A'', Lima G'2, Lopez-Cubria CM®,
Lopez-Soto M, Pagano S" Paredes M? , Pinheiro MF'?, Sala A, Séfiora S'°, Sumita DR'*, Vide MC®, Whittle MR'*, Zurita
A" Prieto L'

!Comisaria General de Policia Cientifica, Spain *Inst. Medicina Legal Santiago de Compostela, Spain *Instituto de
Toxicologia y Ciencias Forenses de Barcelona, Spain *Instituto de Toxicologia y Ciencias Forenses de Madrid, Spain.
’Direccion General de la Guardia Civil, Spain. “Delegagio de Coimbra do Inst. Nacional de Medicina Legal, Portugal

’Servicio de Huellas Digitales Genéticas, U. Buenos Aires, Argentina *Delegacdo de Lisboa do Instituto Nacional de Medicina
Legal, Portugal *Banco Nacional de Datos Genéticos, Buenos Aires, Argentina "Inst. de Toxicologia y Ciencias Forenses de
Sevilla, Spain "' Inst. Toxicologia y Ciencias Forenses de Canarias, Spain '*Delega¢do do Porto do Instituto Nacional de
Medicina Legal, Portugal. "*Direccién Nacional de Policia Técnica, Uruguay '*Genomic Engenharia Molecular Ltda, Sdo
Paulo, Brasil.

The analysis of mixed stains is a routine practice in forensic casework, mainly related to sexual assault cases. These analyses are commonly
performed using differential lysis that allows the separation of epithelial cells DNA from that at of spermatozoa, followed by nuclear STR
typing. In a number of cases, however, it could be interesting to know the mitochondrial DNA (mtDNA) haplotypes that contributed to the
mixture (e.g. degraded or low-copy number reference samples, exclusion of a maternal relationship between victim and suspect in rape cases,
etc). In the last GEP-ISFG mtDNA proficiency exercise (2003°04), the mtDNA analysis of a mixture stain (saliva from a female plus 1:20
diluted semen) yielded an unexpected consensus result: only the mtDNA hypervariable I and II saliva haplotype was detected, in contrast to
the predominant presence of the male autosomal STR profile. Hence, the use of only mtDNA typing for this mixture sample could in this
case lead to a false exclusion. Several additional experiments carried out by some laboratories pointed to the existence of different relative
amounts of nuclear and mtDNA in saliva and semen (Crespillo et al. 2005, in press). In order to disentangle this puzzle, the mtDNA GEP-
ISFG working group decided to carry out an inter-laboratory study.

We have studied mixtures from three semen donors and three saliva/blood female donors. Three semen dilutions (pure, 1:10 and 1:20) from
each donor were mixed with saliva or alternatively, blood taken from each female donor (see Table 1). No a priori information was provided
to the participating laboratories concerning either the mitochondrial haplotypes of contributors or the dilutions of semen. Each laboratory
used their routine methodologies in order to carry out differential lysis, cell count, nuclear or mtDNA quantification, PCR and sequencing.
There was a high consensus between labs for the epithelial fractions. In contrast, results concerning the seminal fractions were more
ambiguous. In addition, some laboratories reported contamination problems in the male fraction. The most plausible explanation to this
finding is that, after differential lysis, female and male mitochondria remain in the epithelial fraction and, theoretically, no mtDNA should be
found in the male fraction (assuming effective differential lysis). Nevertheless, the first lysis is not always completely effective, so that
mtDNA is also detected in the seminal fraction. The detection level of the male component decreased in accordance with the degree of semen
dilutions, although the loss of signal was not uniform throughout all the nucleotide positions. There were clear differences between the
mixtures prepared from different donors and body fluids. In some cases the male component was not detected. This may indicate that there
are differences in the number of mitochondria (or cellular content) contributed by different donors and body fluids.

In conclusion, we can tentatively say that special care should be taken when analysing mtDNA in mixtures. There are several variables that
we should bear in mind: the types of body fluids involved in the mixture, the possibility of contamination mainly in male fractions, the loss
of signal in some nucleotide positions (but not in others), and the fact that differences in cellular content between donors are also possible. In
addition, unlike the autosomal STR mixtures, the interpretation of mtDNA mixtures can be supported by using a phylogenetic approach.
contact: lourditasmt@ya.com

Female/male pair number | Haplogroups | Female saliva / semen mixtures Female blood / semen mixtures

Female T2 | 50 pl of saliva + 50 pl of pure semen | 50 pl of blood + 50 pl of pure semen

1 50 ul of saliva + 50 pl of semen 1:10 | 50 pl of blood + 50 ul of semen 1:10

Male H 50 ul of saliva + 50 pl of semen 1:20 | 50 pl of blood + 50 ul of semen 1:20

Female K | 50 pl of saliva + 50 pl of pure semen | 50 ul of blood + 50 ul of pure semen

2 50 ul of saliva + 50 ul of semen 1:10 | 50 ul of blood + 50 ul of semen 1:10

Male H | 50 1] of saliva + 50 pl of semen 1:20 | 50 ul of blood + 50 pl of semen 1:20

Female H | 50 pl of saliva + 50 pl of pure semen | 50 pl of blood + 50 pl of pure semen

3 50 ul of saliva + 50 ul of semen 1:10 | 50 ul of blood + 50 ul of semen 1:10

Male J2 |50 ;1] of saliva + 50 pl of semen 1:20 | 50 pl of blood + 50 pl of semen 1:20

Table 1. Composition of the mixture stains analysed in the inter-laboratory study.
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Real-time PCR assays for the detection of tissue and
body fluid specific mRNAs

Fang R!, Manohar C2, Shulse C', Brevnov Ml,Wong Al
Petrauskene OV', Brzoska P', Furtado MR

! Applied Biosystems, Foster City CA
’Lawrence Livermore National Laboratories, Livermore
CA.

Identification of tissue parts and body fluids is frequently
required in crime scene investigations. Conventional
methods are often labor-intensive, not confirmatory and
employ a diverse range of methodologies. Several forensic
laboratories have pioneered the selection of specific
protein or mRNA markers for identification of tissues and
body fluids. Applied Biosystems has designed and tested
real-time PCR based Tagman® assays that target the
detection of over 20,000 mRNAs encoded by the human
genome. We have employed proprietary methods to design
assays specific to a target transcript avoiding amplification
of related gene transcripts. We have developed methods
for extraction of both RNA and DNA from samples. We
have also developed methods for pre-amplification of
hundreds of targets present in a single sample preserving
relative quantification information. These methods will be
useful when dealing with heterogeneous mixtures.

In this study we have tested the performance of assays
targeting saliva specific markers, Statherin, Histatin,
PRB1, PRB2, PRB3; menstrual blood markers like
mettaloproteinases; and semen specific markers like
protamines. Data will be presented to demonstrate the
capability to pre-amplify small amounts of RNA enabling
testing for the presence of multiple mRNA species when
the amount of RNA is limiting. Capability to multiplex
these assays will also be presented.

Contact: furtadmr@appliedbiosystems.com
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Determination of forensically relevant SNPs in MC1R
gene

Branicki W', Kupiec T', Wolanska-Nowak P', Brudnik U?
! Institute of Forensic Research, Cracow, Poland
? Collegium Medicum of the Jagiellonian University,
Cracow, Poland

High variation present among humans in pigmentation causes
that genetic prediction of this physical trait seems attractive for
forensic investigations. Genetic typing of biological traces
collected at scenes of crime could be a source of valuable
information about the donor’s characteristics. More than 60
genes are expected to be involved in the process of pigmentation
in humans, but until present the only gene which influence for
physiological variation on human pigmentation has been proved
is the melanocortin 1 receptor gene (MCIR). The MCIR plays a
key role in eumelanin/pheomelanin ratio in humans and hence its
influence on hair and skin colour is crucial. Some allelic variants
of the MCIR are significantly associated with the overproduction
of pheomelanin, which is manifested with such phenotypic
features as red hair or light skin. It has been suggested that
analysis of MCIR variation could serve as a good indicator of the
red hair phenotype. However, the postulated dosage effect of the
MCIR variants on pigment phenotype disables the simple
inference in the red/ non red mode. The influence of other genes
on ultimate hair or skin colour makes the analysis even more
complicated. Our goal was to check the variation within MCIR
gene characteristic for Polish population and evaluate the
usefulness of its analysis in forensic studies. A complete
sequence data determined for the MCIR gene revealed, that in
our population, red hair colour is mainly associated with the
following variants: R151C, R160W and D294H what remains in
good concordance with data for other European population
samples. In our region blond-red hair phenotype is relatively
common and seems mostly associated with heterozygotes or
compound heterozygotes for the above alleles. Pure red hair
colour can be, however, associated with homozygotes and
compound heterozygotes. Hence, using simple sequence analysis
more certain conclusions predicting the pure red hair colour can
be drawn only for homozygous individuals, who are poorly
represented in the studied population sample. Individual cases
suggesting actions of other genes that could mask the influence
of the MCI1R variants on pigmentary status or determine a similar
pigmentary effect has also been noted. Additionally a SNaPshot
based assay has been developed, providing a selective analysis of
the variable sites within MCIR gene, which have a significant
correlation with red hair. Performed validation confirmed that the
developed test enables reliable analysis of forensic specimens.
We can conclude that at present the forensic usefulness of MC1R
SNPs is of rather low value, but the growing data on association
of particular gene variants with different phenotypic
characteristics allow us to optimistically look ahead.

Contact: tkupiec@ies.krakow.pl

http://www.ipatimup.pt/isf02005/
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Hair colour in Danish families: Genetic screening of 15
SNPs in the MC1R gene by analysis of a multiplexed
SBE reaction using capillary electrophoresis or
MALDI-TOF MS

Mengel-Jorgensen J', Eiberg H’, Borsting C', Morling N'

'Department of Forensic Genetics, Institute of Forensic
Medicine, University of Copenhagen, Denmark.
*Institute of Medical Biochemistry and Genetics,

University of Copenhagen, Denmark

Hair, eye and skin pigmentation in humans is a result of
the synthesis and the deposition of melanin. The
Melanocortin 1 Receptor (MCIR) is an important
regulator of melanin synthesis and numerous mutations in
the single-exon MCIR gene encoding MCIR have been
reported. Some of these mutations affect the function of
MCIR and they have been found in high frequencies in
individuals with red and blond hair. A total of 15 SNPs
from the MCIR gene were selected: Eight missence
mutations (V60L, D84C, V92M, R142H, R151C, R160W,
R163Q, D294H), two insertion mutations (179InsC,
29InsA), two silent mutations (P300P, T314T) and three
SNPs near the important regulatory element, SP-1, in the
MCIR promoter (rs3212359, rs3212360, rs3212361). Two
PCR strategies were applied. Five short fragments
covering 793 bp of the MCIR gene were amplified in a
multiplex PCR to allow amplification of DNA purified
from decomposed samples. Alternatively, a 1,648 bp
fragment covering the entire coding region, 626 bp of the
promoter and 59 bp downstream of the coding region was
amplified with the purpose of determining the haplotypes
of selected samples. The 15 SNPs were typed with a
multiplexed single base extension reaction and detected by
either capillary electrophoresis or MALDI-TOF MS.
Examples of MCIR SNPs in Danish families with red
haired members will be presented. Red haired individuals
were typically homozygous for the mutant allele at one
locus or compound heterozygous for two of the selected
loci.

Contact: Jonas.Mengel@forensic.ku.dk
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Initial Study of Candidate Genes on Chromosome 2 for
Relative Hand SKkill

Phillips C!, Barbaro A%, Lareu MV', Salas A' and
Carracedo A'

1. Institute of Legal Medicine, University of Santiago de
Compostela, Galicia, Spain
2. SIMEF, 4, Via Nicolo da Reggio, Reggio Calabria, Italy

Relative hand skill or handedness (HSR, OMIM: 139900)
is a physical characteristic trait that divides people into
two groups: one comprising 89-91% of individuals with a
preference to use the right hand for complex manipulative
tasks (typically handwriting) and the other comprising 9-
11% with a left hand preference. Until recently the trait
was thought to have a significant environmental
component and a low heritability (1) due principally to the
repeated observation of discordance for hand skill in half
of left handed monozygotic twins studied, together with,
often, inadequate measurement of subjects in hand skill
studies. However, following the development of the
random recessive, non-determinate theory for the genetic
control of hand skill and other laterality traits, a robust and
predictive model now exists that is consistent with the
simple, mendelian inheritance of a single locus. This
model implies a recessive allele frequency of ~0.48 based
on an observed total of 18% discordant individuals
amongst all monozygotic twin groups tested to date (2).
We have used the results of two STR based linkage
analysis studies that measured hand skill as a quantitative
trait (3, 4) to focus on a 3.5Mb peri-centromeric region of
chromosome 2 to search for candidate genes. We aim to
refine the linkage signal, initially genotyping a reduced
subset of the coding SNPs in 42 genes found in the region
defined by the strongest signal previously reported from a
limited STR marker set. The SNP genotyping efforts
required to scan such a large group of loci are
considerable. This workload may be reduced by selecting
candidates for study on the basis of probable gene
function, SNP allele frequencies, haplotype block
distribution and current studies of human: Chimpanzee
gene orthology.

1. D. Bishop, Behavior Genetics (2001) 31, 4, 339-351

2. A. Klar, Genetics (2003) 165, 269-276

3. C. Francks et al.,, Am. J. Hum. Genet. (2002) 70, 800-
805

4. C. Francks et al., Am. J. Hum. Genet. (2003) 72, 499-
502

contact: c.phillips@mac.com

http://www.iloatimup.lot/isfq2005/
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Analysis of inter-specific mitochondrial DNA diversity
for accurate species identification
Pereira F'?, Meirinhos J', Amorim A'?, Pereira L
!Instituto de Patologia e Imunologia Molecular da
Universidade do Porto (IPATIMUP), Portugal; >
Faculdade de Ciéncias, Universidade do Porto, Portugal

Elucidation of several forensic casework studies relies on the
precise identification of the species of origin for a variety of
biological materials. With the advent of DNA based techniques,
this correct identification has become of primary importance in
different fields, such as in criminal investigations, food industry,
protection of endangered species, etc. Nevertheless, the correct
assignment of the biological samples sent to forensic laboratories
has frequently proven to be a difficult task due to the high level
of degradation and low quality DNA present in many samples as
in the case of ancient materials (bone or teeth remains), stomach
contents, hair, processed food (dairy products, roasted meat), etc.
Several studies demonstrated that the information enclosed in the
mitochondrial DNA (mtDNA) is the most useful and reliable tool
for species identification, when compared with nuclear DNA
based approaches, especially due to the large number of copies in
each cell (raising the sensitivity of the analysis) and to the
increasing number of sequences available in different databases.
Commonly used mtDNA typing systems are based on the PCR
amplification of a particular region of this molecule (usually the
cytochrome b gene) followed by an RFLP or sequence analysis.
However, attention should be paid to some points when using
these techniques: (i) RFLP analysis are prone to false results due
to undigested PCR fragments; (ii) the use of only one informative
region may be not sensitive enough for the correct assignment;
(ii1) and the very difficult PCR amplification of larger fragments
(> 300 bp) in old and/or degraded samples. In this work we
attempt to develop a strategy to avoid some of these drawbacks
and to produce more sensitive and reliable results for species
identification. The first step was the construction of a large
database, for different mtDNA regions, using all the available
reference sequences for the class Mammalia (123 records;
http://www.ncbi.nlm.nih.gov/genomes/ORGANELLES/40674.ht
ml). The alignment of these sequences allowed the correct
identification of the diversity patterns found across the different
mtDNA regions. We calculated these patterns of diversity
splitting the aligned sequences in consecutive short windows of
100 bp overlapped by 50bp, using a home developed software.
This characterisation will be useful for two main objectives:
determination of the minimum fragment size suitable for typing
highly degraded samples and the identification of regions for
primer design. Conserved regions found in a wide range of
species will be used for the design of primers that amplify
segments containing species-specific information for species
identification purpose. On the other hand, inter-specific variable
regions are ideal for the design of primers for specific
amplification in cases were mixed samples in very different
proportions are suspected (a PCR with universal primers would
lead to the identification of the most represented species only).
Therefore, this information will be particularly useful in the
development of a multiplex-PCR of short amplicons (=100 — 130
bp) in different mtDNA regions for post-sequencing analysis,
more informative and suitable for samples with degraded DNA.
Contact: fpereira@ipatimup.pt

0-27
The Development of a DNA Analysis System for Pollen
Eliet J' and Harbison S”

!Forensic Science Programme, Dep. Chemistry, Univ. Auckland, NZ;
’Forensic Biology, Inst. Environmental Science and Research Ltd,
Auckland, New Zealand (SallyAnn.Harbison@esr.cri.nz)

Pollen is commonly identified as the yellow powdery substance that is
found in flowers or released in large amounts from trees such as pines.
The use of pollen grains for forensic evidence was established in 1959
and has since been used successfully in many cases. The traditional
method of pollen analysis is microscopy where the pollen grains are
identified by the distinct patterns of the pollen wall. This is time
consuming and requires a trained and experienced palynologist, of which
there are few, and an extensive reference collection. This thesis aimed to
develop a DNA analysis system for pollen grains extracted from soil that
could be applied to forensic samples in casework. The focus on pollen
grains recovered from soil was because a number of casework pollen
samples are in the form of a soil sample, for example, mud from a shoe.
DNA analysis techniques could provide advantages because it is quick
and simple. The DNA analysis investigated does not require in depth
knowledge of the pollen types and reduces subjectivity associated with
human judgment. The DNA analysis technique, terminal restriction
fragment length polymorphism (tRFLP), was tested using the plant
material from eight different species. Plant material was chosen to test the
technique as plant material contains the same genes as pollen and the
DNA extraction is relatively simple and effective. The DNA was
extracted using a commercially available kit, the DNeasy® Plant Minikit
(Qiagen). The tRFLP technique involved amplifying the extracted DNA
using primers for the Adhl gene, the forward primer labeled with FAM
fluorescent dye. The amplification products were precipitated with
ethanol prior to digestion with the Mspl restriction enzyme. The
restricted amplified product was analyzed by capillary electrophoresis on
the ABI Prism® 3100 Genetic Analyzer (Applied Biosystems). As only
the forward primer was labeled, the 5’ terminal restriction fragment was
detected by the analyzer and this should be a different size for each
different species. The results were interpreted using Genescan 3.7
software. The output values of peak area and fragment length were
analyzed using a Euclidean distance measure to compare samples. The
analysis showed that the tRFLP technique had good reproducibility as
93% of comparisons between replicates from the same species provided
very strong support for them being the same species. The results also
showed high discrimination between different species as the
electropherogram profiles could be distinguished visually and the
statistical analyses showed very high variation values for comparisons
between samples from different species. Classification of an unknown as
a particular species could be done correctly 97% of the time. A technique
using glass bead maceration was found to be suitable for extracting
amplifiable DNA from pollen grains. The pollen grain has a very tough
wall made from a substance called sporopollenin. The force required to
disrupt this wall, such as grinding in liquid nitrogen with mortar and
pestle, is often too severe for the DNA to remain intact and results in
damaged DNA, unable to be amplified. The glass bead maceration
involved the addition of Imm diameter glass beads to the sample with a
sodium buffer and vortexing. This was sufficient to disrupt the pollen
wall and release the DNA but did not result in the DNA being damaged.
The same tRFLP technique was applied to the pollen DNA extract, as
detailed above for the plant material. Analysis of the DNA from five
pollen species also indicated good reproducibility of the technique and
discrimination between species. Pollen was seeded into soil samples to
determine if soil had an effect on the extraction and amplification of
DNA from pollen grains present in soil. Many chemicals used to remove
pollen from soil for microscopic analysis are very harsh and remove
everything inside the pollen grain including the DNA. Therefore, these
methods are not suitable when DNA is to be extracted. The method of
specific gravity separation with zinc bromide (ZnBr) was used to remove
pollen grains from soil, as this was the least invasive method currently
used. However, it was found to be unsuitable as the DNA extracted from
the pollen grains that had been removed from the soil using ZnBr was
degraded and non-amplifiable. An alternative method using sucrose was
suggested, as it is less dangerous and should have no harmful effects on
the DNA. In summary, the tRFLP technique was a reliable and
reproducible technique that provides considerable discriminating power
between samples. It will be suitable for application to forensic casework
pollen samples after further work to improve the recovery of pollen from

soil.

http://www.ipatimup.pt/isf02005/
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Characterizing Population Structure
Weir BS

Program in Statistical Genetics, Department of Statistics
North Carolina State University, Raleigh NC 27695-7566,
US4

The population structure parameter theta, or Fst, is used in
forensic match probability equations and also in results for
parentage determination and remains identification.
Although it describes the relationship among alleles within
a population, it does so only with reference to alleles in
different populations so that estimation requires data from
more than one population. Standard methods for
estimating theta provide an average over several
populations and do not pay much attention to the sampling
distributions of these estimates. A method for estimating
population-specific values of theta will be described and
illustrated with forensic STR data and for very dense SNP
datasets.

Contact: weir(@stat.ncsu.edu

0-29
Autosomal Markers for Human Population
Identification from Whole Genome SNP Analyses

Kayser M', Lao O'?, van Duijn JK'2, Kersbergen P> de
Knijff P*

'Department of Forensic Molecular Biology, Erasmus
University Medical Centre Rotterdam, NL
’Department of Biology, Netherlands Forensic Institute,
The Hague, NL
3Department of Human and Clinical Genetics, Leiden
University Medical Centre, Leiden, NL

Identifying the population of origin (=*“ethnic origin”) of a
perpetrator by DNA-analysis of a biological sample found
at a crime scene would be highly useful for the police in
order to concentrate their investigation on a specific group
of individuals for finding an unknown suspect. For this
purpose the use of sex-specific inherited Y-chromosomal
and mitochondrial DNA markers is suitable due to their
high degree of population affinity but the degree of
confidence is limited by potential sex-biased genetic
admixture. Therefore, autosomal markers are needed in
addition to Y and mtDNA markers to identify the
population / geographic region of genetic origin of an
unknown individual with high degree of certainty.

We will present an approach for identifying informative
autosomal markers for human population identification
from whole genome SNP analysis. We have applied a
whole genome scan including more than 10.000 single
nucleotide polymorphisms (SNPs) in a set of globally
dispersed human individuals and have used different
statistical means to identify markers with maximal
performance in population differentiation. Based on this
dataset we have identified a small set of autosomal SNPs
than can identify major human population groups. In order
to test the capacity of those markers in other datasets we
have typed them in a different set of human population
samples including >50 regions from all over the world.

We want to emphasise that for those human populations
showing a strong association with certain physical traits
the genetic identification of the population of origin
indirectly allows the prediction of externally visible
characteristics (e.g. identification of African genetic origin
predicts dark skin / hair /eye pigmentation). Thus, genetic
markers for population identification, as presented here,
will be the first attempt for predicting externally visible
characteristics of an unknown individual by means of
DNA-analysis, before a direct approach using markers that
are functionally responsible for those phenotypic traits
might be available in the future.

contact: m.kayser@erasmusmec.nl

http://www.iloatimup.lot/isfq2005/
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A Compact Population Analysis Test Using 25 SNPs

With Highly Diverse Allele Frequency Distributions
Phillips C!, Sanchez J?, Fontadevila M', Gomez-Tato A,
Alvarez-Dios’ J, Calaza M?, Casares de Cal, M>, Salas A',
Ballard D*, Carracedo A' and The SNPforID Consortium’

!Institute of Legal Medicine, University of Santiago de

Compostela, Galicia, Spain, *Department of Forensic
Genetics, University of Copenhagen, Denmark; * Faculty
of Mathematics, University of Santiago de Compostela; *

Department of Haematology, Queen Mary’s School of

Medicine, London, UK; 5www.snp_}"orid.org

By selecting a total of 25 SNP loci that exhibit marked
contrasts in allele frequency distributions (median highest
frequency differential, 5 = 0.525 for 21/25 SNPs) in three
major population groups: African, European and East
Asian, we have developed a multiplex PCR assay and web
based analysis tool that provides a predicted population of
origin for a sample of unknown source. The genotyping
assay was designed to use a single tube PCR and primer
extension reaction and to be sensitive enough for routine
forensic analysis. Appropriate markers were chosen from
previously collected groups of population specific SNPs
and non-binary SNPs (1, 2), from published ancestry
informative marker sets, and from scrutiny of genes known
to have been subject to diversifying selection in the recent
evolutionary history of the population groups under study;
e.g. FY in Africans and LCT in Europeans (3). The 25
SNPs comprising the final set were carefully selected to
ensure as wide a distribution in autosomes as possible,
maximising the potential for segregation of each marker.
This is an important aspect of any population analysis test
examining urban populations, since it can be expected that
a large proportion of individuals from highly admixed
populations or of immediate mixed descent (i.e. parental or
grandparental), if undetected, would be incorrectly
assigned to one of the contributing population groups.

SNP profiles generated from the genotyping assay can be
submitted and analyzed with an open access web portal
that uses a probability ratio approach based on the
assumption of random variable independence for all
markers. Three samples of 90 individuals each from
Mozambique, Spain and Taiwan were used as training sets
for the classification algorithm used. The error rate for a
three population group classification was been estimated to
be 2% from modelling (cross validation and bootstrapping)
and below 1% from analysis of new profiles obtained from
a different sample population in each group (60 Somali,
Danish and Chinese samples).

(1) C. Phillips et al. (2004) Advances in Forensic Genetics 10,
233-235; (2) C. Phillips et al. (2004) Advances in Forensic
Genetics 10, 27-29; (3) M. Jobling, M. Hurles, C.Tyler-Smith
(2004) Human Evolutionary Genetics, Garland Science, New
York

contact: c.phillips@mac.com
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A Bayes net solution that simulates the entire DNA
process associated with analysis of short tandem repeat
loci

Peter Gill', James Curran®, Keith Elliot'

Forensic Science Service, Trident Court, 2960 Solihull
Parkway, Birmingham, UK
*Department of Statistics, University of Waikato, New
Zealand.

The use of expert systems to interpret short tandem repeat
(STR) DNA profiles in forensic, medical and ancient DNA
applications is becoming increasingly prevalent as high-
throughput analytical systems generate large amounts of
data that are time-consuming to process. With special
reference to low copy number (LCN) applications we use a
graphical model to simulate stochastic variation associated
with the entire DNA process starting with extraction of
sample, followed by the processing associated with
preparation of a PCR reaction mix, and PCR itself. Each
part of the process is modelled with input efficiency
parameters (77 ). Then, the key output parameters that
define the characteristics of a DNA profile are derived -
namely heterozygous balance (Hb) and allele dropout
p(D). The model can be used to estimate unknown

. .
T gxiraction * What-if’

scenarios can be used to improve and optimise the entire
process - e.g. by increasing the aliquot forwarded to PCR
the improvement expected to a given DNA profile can be
reliably predicted. We demonstrate that heterozygote
balance and dropout are mainly a function of stochastic
effect of pre-PCR molecular selection and can be predicted
relative to the quantity of DNA analysed. For mixture
analysis, we show that the method is much more powerful
than others suggested, since we simulate at the molecular
level, without having to make assumptions based on a
collection of output data (which may be unrepresentative).
We also show that whole genome amplification is unlikely
to give any benefit over conventional PCR for LCN as
there is no theoretical basis.

efficiency parameters such as

Contact: DNAPGill@compuserve.com

http://www.iloatimup.lot/isfq2005/
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Maximisation of STR DNA typing success for touched
objects

Prinz M, Schiffner L, Sebestyen J, Bajda E, Tamariz J, Shaler R,
Baum H, Caragine T

Department of Forensic Biology, Office of Chief Medical
Examiner, New York, NY

In order to produce database eligible DNA profiles from touched objects
each individual step leading up to a DNA type was evaluated and
optimized. The procedures were tested on fingerprints deposited on a
variety of substrates, touched objects such as pens and credit cards,
purified human embryonic kidney (HEK) cells with defined cell counts
and diluted DNA from buccal swabs and other body fluids. For the initial
swabbing several types of swabs and solutions were compared. DNA
recovery was better for cotton fabric than for the conventional twisted
thread cotton or Dacron swabs, while a 0.01% SDS solution performed
better than water or other buffers. For the extraction, it was found that
simple procedures with fewer steps were superior to commercial Kkits,
such as DNA IQ™ (Promega, Madison, WI) and QiaAmp (Qiagen,
Valencia, CA), and other protocols with many manipulations. The
optimized protocol included a thirty-minute incubation with 0.01% SDS
and proteinase K at 56°C, followed by an incubation at 100°C for 10
minutes. Concentration of the extract and removal of the SDS was
accomplished through centrifugation with a Microcon 100 (Millipore,
Bedford, MA) column. The addition of 1ng Poly A RNA to the Microcon
significantly improved DNA recovery. Samples were quantitated on a
Rotorgene 3000 (Biotage) using an ALU repeat based real time DNA
quantitation procedure as described by Nicklas and Buel (1). Based on
work presented by Whitaker et al (2) samples were amplified in triplicate,
with a minimum of 6.2 pg of DNA per amplification. Database
compatible commercial megaplex kits were used for the amplification.
For the Identifiler kit (Applied Biosystems, Foster City, CA) the
annealing time was increased from 1 to 2 minutes and the cycle number
was raised to 31 cycles. Initial experiments also involved Profiler Plus
kits (Applied Biosystems, Foster City, CA) and the Poweplex 16 kit
(Promega, Madison, WI). 6uL of amplified product were mixed with
15uLHiDi Formamide and 0.375pL LIZ size standard and analyzed on
the 3100 Genetic Analzyer (all Applied Biosystems, Foster City, CA).
Injection conditions were adjusted based on DNA input and three
different conditions are being used routinely: 1kV 22 seconds, 3kV 20
seconds and 6 kV 30 seconds. Samples around 100pg gave the best
results with 1kV 22 seconds, while 50 and 25pg samples were optimal at
3kV 20 seconds. The high injection conditions of 6kV, 30 seconds do
result in broader peak shapes and but can be useful for the identification
of low peaks. Peak intensities were maximised by not using variable
binning and by setting the baseline window to 251. Data were analyzed
empoying a minimum threshold of 75RFU. Alleles are only included in
the interpretation if the allele is present in at least two of the three
amplifications (2). The high injection conditions distort the expected peak
intensities for low DNA amounts, therefore stochastic effects and allelic
drop out events have to be newly characterized. Overall the increased
cycle number and higher injection conditions allow reproducible DNA
testing down to 20pg of DNA. For DNA dilutions, 25 pg routinely
resulted in full profiles. For the touched objects, 78% of the 20pg to
100pg samples yielded database eligible profiles; the other samples were
either mixtures or contained an insufficient number of allele calls. Here,
the three amplification approach was crucial and yielded more complete
profiles with more confidence in the allele calls. DNA amounts below
20pg did show partial profiles with correct allele calls that could have
been compared in a specific case but were too incomplete for database
entry.

Nicklas JA., and Buel E (2003) J. of Forensic Science 48: 282-291.

Whitaker JP, Cotton EA, and Gill P (2001) Forensic Sci.Int. 123: 215-223.

Contact: mprinz@nyc.rr.com
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Multi-substrata analysis on Siberian mummies:
A different way for validation in ancient DNA studies?

Amory S ', Keyser-Tracqui C "%, Crubézy E ?, Ludes B
1,2

! Laboratoire d’Anthropologie Moléculaire, Institut de
Médecine Légale, Strasbourg Cedex, France; 2
Laboratoire d’Anthropobiologie, Université Paul Sabatier,
CNRS, UMR 8555, Toulouse, France 31000.

Ancient DNA results are always submitted to caution due
to the technical difficulties induced by the minute
amounts, the degraded nature of the template and the high
risk of contamination. A list of criteria of validation has
been published as a guideline for ancient DNA
researchers', including a dedicated and separated work
area, controlled amplification, reproducibility of the
results, etc... In addition to these criteria, the analysis of
different substrates: bones, tecth and hairs of the same
individual could be another way to ensure the reliability of
the results.

This study presents the first results obtained on bones,
molar teeth and hairs of two Siberian samples dated from
the 18™ Century. Thus, the grave of Munur Urek, a burial
site of an important clan chief and the multiple grave of
the “Chamanic tree” site, gave us the opportunity to
sample these different type of substrates. These two
subjects excavated from frozen graves, were mummified.
This exceptional state of preservation allowed us to test the
amplification of autosomal and Y chromosome STRs and
the sequencing of the HVI region on the three types of
substrates. All experiments were done in a dedicated
laboratory and negative controls were run for each step.
The persons in contact with the samples were typed for the
same markers in order to determine exogenous
contamination.

This method permitted the identification of artefacts on
STRs profiles, common when working with Low Copy
Number amounts of DNA. Indeed, the comparison of the
profiles obtained for bones and teeth highlights allelic
dropouts and spurious alleles for the bone samples.

The possibility to compare results from different
substrates, in spite of the limited numbers of possible
cases, represent another, and interesting, criterion to
confirm the authenticity of ancient DNA results.

'Cooper A, Poinar HN. Ancient DNA: Do It Right or Not
at All. 2000. Science, Vol 289, Issue 5482, 1139.

Contact: Sylvain.Amory@iml-ulp.u-strasbg.fr
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Complex Paternity investigations: The need for more
genetical information

Abrantes D', Pontes ML'!, Lima G', Cainé L', Pereira MJ',
Matos P!, Pinheiro MF'?

!Instituto Nacional de Medicina Legal — Delegacdo do
Porto
’Faculdade de Ciéncias da Satide — Universidade
Fernando Pessoa

In the past few years our laboratory has been registering a
raising demand of difficult parentage investigations,
namely those performed in the absence of the putative
father’s genetical data. Due to the also increasing
complexity of the aforementioned investigation cases
themselves, the results provided by the routinely used
commercial kits AmpF(STR® Identifiler™ (Applied
Biosystems) and Powerplex” 16 (Promega), in our
laboratory, even in conjunction with the complementary
commercial kit Powerplex® ES Monoplex System (SE33),
are no longer always satisfactory. Therefore, there is an
urgent need for more (preferably) easily- and rapidly-
analysable markers. In this sense, our laboratory resorted
to the long-time commercialized kit Gene Print®
Fluorescent STR Systems FFFL Multiplex (Promega),
which allows for the co-amplification of four more STR-
loci (F13A01, FES/FPS, F13B e LPL) and, thus, for the
acquisition of the required supplementary genetical data.
In this work, we describe several cases to whose solution
the FFFL data were crucial. We also report the allelic
frequencies and some parameters of forensic interest,
relative to FFFL loci, for the Northern Portuguese
population.

Contact: Biologia@dpinml.mj.pt

P-002
Accurate mtDNA mixture quantification using the
Pyrosequencing technology

Allen M, Nilsson M, Andréasson H
Department of Genetics and Pathology, Rudbeck Laboratory,
Uppsala University, Sweden

Analysis of mtDNA variation using Sanger sequencing does not
allow accurate quantification of mtDNA mixtures. Thus, a
method to determine the specific mixture ratios in samples
displaying heteroplasmy, consisting of DNA contribution from
several individuals or containing contamination would be
valuable. In this study, a novel quantification system for mtDNA
mixture analysis is described. The assay is based on
pyrosequencing technology, in which the linear relationship
between incorporated nucleotides and released light allows
accurate quantification. The routinely applied Sanger sequence
analysis of mtDNA is robust and in most cases successful due to
the high copy number of mtDNA per cell. However, occasionally
samples show a DNA mixture as a consequence of multiple
contributors, heteroplasmy or contamination. In contrast to STR
analysis, quantification of mixed samples based on mtDNA
sequence analysis is not feasible using the current sequencing
methodology. The ABI PRISM® BigDye™ Primer Cycle
Sequencing Ready Reaction Kit (Applied Biosystems, Foster
City, CA) is commonly used for mtDNA analysis. Although this
chemistry easily and effectively determines the sequence in
single source samples, the uneven peak heights and sequence-
dependent variation in dideoxynucleotide incorporation
efficiency prevent quantification of mixtures. Thus mixtures can
be detected and visualised using Sanger sequencing, but the
information cannot be used to determine the exact quantities of
the different mitochondrial types and in most cases the results are
called as inconclusive. Resolution of mtDNA mixtures has been
demonstrated previously using alternative technologies such as
cloning and denaturing high-performance liquid chromatography.
However, in order to resolve and accurately quantify multiple
individuals contributing to a sample in equal or unequal ratios, an
easy to use quantitative assay would be useful. Pyrosequencing is
a technology based on the release of pyrophosphate during strand
elongation, producing light. The light signal is proportional to
incorporated nucleotides, allowing allele quantification utilising
PSQ™96MA SNP Software (Version 2.02, Biotage, Uppsala,
Sweden). The allele quantification capability has been previously
used in a number of studies, including allele frequency
measurements in pooled DNA samples and quantitative analysis
of methylation status at CpG islands. Other studies involve gene
copy number measurements and determination of allele-specific
transcript expression. In this study, a subset of PCR fragments
previously developed for a fast and simple pyrosequencing
analysis of variation in the mtDNA control and coding region,
were used for pyrosequencing based quantification. Seven
polymorphic sites, three in the control region and four in the
coding region, within five PCR fragments, were selected and
successfully used for mtDNA mixture quantification. For all
SNPs quantified in this study, a linear relationship was observed
between measured and expected mixture ratios. The average
standard deviations of each of the seven SNPs fell within the
expected 1-2% (for 10 replicate reactions). In conclusion, this
mtDNA mixture quantification system is an alternative
application of the pyrosequencing technology and is useful in
forensic DNA analysis. Pyrosequencing has been shown to
provide a very rapid, accurate and easy to use quantification
system that can be used in forensic casework investigations to
resolve and interpret major and minor mtDNA contribution from
multiple individuals, determine heteroplasmy ratios and monitor
contamination.marie.allen@genpat.uu.se
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P-003
Reducing mtDNA sequencing efforts by half in forensic
casework

Allen M, Nilsson M, Calloway C, Divne A-M

Department of Genetics and Pathology, Rudbeck
Laboratory, Uppsala University, Sweden

Mitochondrial DNA (mtDNA) sequencing can be time-
consuming and laborious, limitations that can be
minimized using a faster typing assay. The LINEAR
ARRAY mtDNA HVI/HVII Region-Sequence Typing Kit
(Roche Applied Science) uses sequence-specific probes
immobilized in 31 lines. Linear array typing of mtDNA
polymorphisms is a simple and fast pre-screening method
with potential to substantially reduce sequencing efforts
due to exclusion of samples. The analysis is performed in
less than 3 hours without the need for expensive
equipment.

Over a five-year period more than 300 forensic samples
have been successfully typed for mtDNA polymorphisms
using these linear arrays in our laboratory. A majority of
the specimens that were analyzed using the combined
HVI/HVII linear array were shed hairs. However, previous
use of the HVII linear array has been successful on
samples obtained from a variety of items, such as
epithelial cells collected from areas in close contact with
the skin. Furthermore, successful linear HVI/HVII array
typing results have been obtained in a cold case
investigation of 15-years old hair samples, one shed head
hair (3 cm long) and two reference hairs.

A high sensitivity in the assay was shown by typing of
TaqMan quantified DNA samples with limited amounts.
Successful and reliable results were obtained from three
centimetre pieces of distal shaft parts of shed and plucked
hairs. Moreover, strong and easily interpretable array
signals were obtained from control samples containing 100
-10 000 mtDNA copies, equivalent to 0.6 pg to 60 pg of
genomic DNA (333 genome equivalents/ng DNA)
indicating a highly sensitive typing system.

The exclusion capacity has been evaluated by a
retrospective study of 90 previously HVI/HVII sequenced
samples (57 evidence samples and 33 reference samples)
from 16 forensic cases. Using the HVI/HVII mtDNA
linear array, 56% of the samples were excluded and thus
less than half of the samples require further sequencing
due to a match or inconclusive results. Of all the samples
that were excluded by sequence analysis, 79% could be
excluded using the HVI/HVII linear array alone.

The use of the mtDNA linear arrays in our laboratory has
served as a valuable pre-screening method and
demonstrates the potential to reduce the required
sequencing efforts by more than half. Thus, this rapid and
user-friendly linear array typing system provides a
convenient and efficient pre-screening method for
selection of the samples of most interest for further
investigation.

contact: marie.allen@genpat.uu.se

P-004
The Amelogenin locus displays a high frequency of X
homologue failures in Sdo Tomé island (West Africa)

Alves C', Coelho M!, Rocha J'2, Amorim A'*

"' IPATIMUP, R. Dr. Roberto Frias, s/n, 4200-465 Porto,
Portugal
2 Faculdade de Ciéncias da Universidade do Porto, Pr.
Gomes Teixeira, 4009-002 Porto, Portugal

A multiplex STR study using the Powerplex 16 System
(Promega) in 503 unrelated individuals from the island of
Sdo Tomé (Gulf of Guinea, West Africa) revealed 10 male
individuals presenting only the Y homologue of the
Amelogenin locus (~2%). These individuals were further
typed with other commercial kits which also amplify the
Amelogenin locus, namely the AmpFLSTR Identifler
(Applied Biosystems) and Y-Plex™12 (Reliagene) Kkits,
and an X/Y genotype was only obtained with the primers
used in Y-Plex ™12.

Although this X Amelogenin drop-out was only detected
in males, this does not rule out the fact that females may
also carry it. Since women have two X chromosomes, in
some instances it could be suspected that an X failure was
also present in females, by simple observation of
differences in electrophoregram peak heights, in
comparison with XY profiles. Although we cannot
objectively consider these apparent nulls in females for
frequency estimate purposes, there is no doubt of its
magnitude in this population. With a 2% frequency in
males, it is expected that the frequency of female carriers
and homozygotes will be 3.92% and 0.04%, respectively.
It is also noteworthy that the previously reported
frequency for X Amelogenin null (which was estimated in
Caucasians) was much lower (0.3%).

Failure to amplify alleles in the Amelogenin locus has
been described before, mainly in cases where the Y
homologue fails, which can have critical consequences in
forensic casework. Cases where the X counterpart fails to
amplify, as described here, are not of fundamental
significance in forensic genetics, since there is no danger
of a male individual being mistaken for a female one.
However, this can have a different impact in other fields,
such as in prenatal diagnosis of certain XY chromosome
abnormalities, like XXY, using quantitative assays.

The high frequency of amplification failures already
detected for either the X or Y chromosome Amelogenin
locus, only draws our attention more to the need for
caution when applying solely the amelogenin test for sex
determination.

Sequencing of the X Amelogenin allele responsible for the
amplification failure in the 10 male individuals is
undergoing.

Contact: calves@jipatimup.pt
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P-005
Making the most of Y-STR haplotypes. The HapYDive

Alves C', Gusmio L', Meirinhos J', Amorim A'?
" IPATIMUP, R. Dr. Roberto Frias, s/n, 4200-465 Porto,
Portugal; * Faculdade de Ciéncias da Universidade do
Porto, Pr. Gomes Teixeira, 4009-002 Porto, Portugal

Since the informative power of a Y-STR marker can only be
recognised in a haplotype context, a software was devised to
evaluate the increase of haplotype diversity (HD) by the addition
of any combination of markers to a fixed number of markers. The
first version of the program was quite limited and not very user-
friendly. The HapYDive is the latest version, created in Excel
format (available at www.ipatimup.pt/app/). It’s not only a
software for Y-STR HD calculation but, more importantly, it
allows the determination of which combination of Y-STRs is the
most informative in a certain population sample. With the
HapYDive it is possible to analyse any set of Y markers up to a
maximum of 20, with a minimum number of 4 markers fixed for
calculations.

As an example, let’s consider the fixed set of Y-STRs currently
used in the "YHRD - Y Chromosome Haplotype Reference
Database" (http://www.yhrd.org), comprising the “minimal
haplotype” markers (9 loci) plus DYS438 and DYS439.
Depending on the population sample, these 11 loci together will
have a certain HD value. Which set and what number of the other
available Y-STRs will increase more rapidly the HD value?
Applying the HapYDive program to a population sample from
Portugal (N=657) with haplotypes containing the 11 Y-STRs plus
DYS437, DYS460, DYS461, DYS635, GATA A10 and GATA
H4, the best order of markers is shown in Table 1. In this sample,
all the other Y-STRs contribute to a certain degree to an
increment of HD, but DYS460 contributes the most and DYS635
the least.

However, in other samples, particularly in those from different
population groups, one or more Y-STRs may not contribute in
any way, and the order in which they’ll contribute more may be
quite different. For example, by applying the HapYDive to a
population sample from Mozambique (N=112) using the same
markers, the best order is shown in Table 2. In this case, the order
is different and there is one marker, DYS437, that does not
contribute in any way to a higher HD.

Apart from applying this program to different sample origins and
to different sets of Y-STR markers (namely from the recent
commercial kit Yfiler from Applied Biosystems), it is also worth
studying the effect of sample size. This study is still undergoing
and a discussion of the results will be shown. Contact:
calves@ipatimup.pt

Table 1 Table 2
(Portugal) (Mozambique)

Y-STR sets HD Y-STR sets HD
11 Y-STRs 0.99771 11 Y-STRs 0.99212
11 Y-STRs + | 0.99866 11 Y-STRs + | 0.99437
DYS460 GATA A10
12 Y-STRs + | 0.99915 12 Y-STRs + | 0.99582
GATA H4 DYS460
13 Y-STRs + | 0.99936 13 Y-STRs + | 0.99646
GATA A10 DYS635
14 Y-STRs + | 0.99950 14 Y-STRs + | 0.99695
DYS461 DYS461
15 Y-STRs + | 0.99960 15 Y-STRs + | 0.99727
DYS437 GATA H4
16 Y-STRs + | 0.99966 16 Y-STRs + | 0.99727
DYS635 DYS437

P-006
Estimating the post-mortem interval (I)
The use of genetic markers to aid in identification of
Dipteran species and subpopulations

Ames C, Turner B, Daniel B

Department of Forensic Science and Drug Monitoring,
King’s College London, UK

Insect evidence can be utilised in a forensic investigation
in a variety of ways. For instance, insects are most
commonly used to help in the estimation of time since
death of a discovered corpse. With a knowledge of recent
environmental conditions of the scene of crime, an
entomologist can predict how long it has taken for any
insects present to have reached their particular
developmental stage and hence the minimum time since
death. The insect species present on a corpse will also
indicate the time since death as insect species colonise a
carcass in a distinct succession. Some insects have distinct
geographical distributions, their presence outside of their
normal habitat could indicate post mortem movement of a
corpse or link a suspect to a scene of crime. Their
lifecycles are seasonal and presence of insects can
therefore indicate the time of year a crime occurred. The
presence of drugs or poisons within feeding insects may
give an indication of cause of death of a body.

All forensic entomology techniques depend upon accurate
identification of insect species. At present this is mainly
based upon morphological differences between species.
This can be difficult as the early lifecycle stages of many
forensically important Dipteran species are very hard to
distinguish.

One aim of this work was to use DNA molecular markers
to help in identification of forensically important fly
species and ultimately populations within the UK.

Wild populations of Calliphora vicina and Calliphora
vomitoria (Diptera: Calliphoridae) caught from various
locations around the UK were raised and maintained in the
laboratory. Both these species are early corpse invaders in
the United Kingdom. To ensure the identity of both
species before experimental work began, they were
characterised morphologically using a key (Smith 1986).
DNA was extracted from adults and larval forms. Regions
of both the nuclear (xanthine dehydrogenase exon 2) and
mitochondrial (cytochrome oxidase I and the control
region) genomes were amplified using PCR and then
sequenced or digested using restriction enzymes.

These molecular markers have been shown to contain both
interspecific and intra specific variation and thus can be
used to distinguish between the two species and also
between English populations of both species.

Contact: carole.ames@kcl.ac.uk
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P-007
Estimating the post-mortem interval (II) The use of
differential temporal gene expression to determine the
age of blowfly pupae

Ames C, Turner B, Daniel B
Department of Forensic Science and Drug Monitoring,
King’s College London, UK

Insect evidence can be utilised in a forensic investigation
in a variety of ways. For instance, insects are most
commonly used to help in the estimation of time since
death of a discovered corpse. With a knowledge of recent
environmental conditions of the scene of crime, an
entomologist can predict how long it has taken for any
insects present to have reached their particular
developmental stage and hence the minimum time since
death. The insect species present on a corpse will also
indicate the time since death as insect species colonise a
carcass in a distinct succession. Some insects have distinct
geographical distributions, their presence outside of their
normal habitat could indicate post mortem movement of a
corpse or link a suspect to a scene of crime. Their
lifecycles are seasonal and presence of insects can
therefore indicate the time of year a crime occurred. The
presence of drugs or poisons within feeding insects may
give an indication of cause of death of a body.

To establish time since death, an entomologist requires
accurate assessment of the age of insects discovered
associated with a corpse. At present this is done using
morphological features or biometric characteristics such as
length or weight. The aim of this work was to use
molecular techniques to determine the age of immature
forms of forensically important fly species. Throughout
the developmental lifecycle of insects different genes will
be expressed at specific time points. Once identified these
temporally expressed genes could provide markers as to
the age of an insect.

Wild populations of Calliphora vicina (Diptera:
Calliphoridae) were maintained in the laboratory. This
species is an early corpse invader in the United Kingdom.
Initially the pupal stage would be focussed upon. Adult
females were encouraged to lay eggs and this was taken as
‘time zero’. Eggs were placed at a constant 200]C until the
pupal stage. At specific timepoints total RNA was
extracted from pupal samples. The extracted mRNA was
reverse transcribed to cDNA. Potential markers were
located either from the use of differential display
techniques (DD) or from the literature. DD is a method
that detects changes in gene expression between samples
by the random amplification of cDNA. Fragments are
visualised on a gel and differences in banding pattern can
be focussed upon.

Once potential markers were located their expression in
differently aged pupal samples was quantified using Real-
time PCR. The results indicated that this is a viable
method for age determination of Dipteran immature
stages.

Contact: carole.ames@kcl.ac.uk

P-008
Extended Northern Portuguese database on 21
autosomal STRs used in genetic identification

Amorim A'?, Alves C!, Gusmao L', Pereira L
'IPATIMUP, R. Dr. Roberto Frias, s/n, 4200-465 Porto,
Portugal;’Faculdade de Ciéncias da Universidade do
Porto, Pr. Gomes Teixeira, 4009-002 Porto, Portugal

Routine casework in our genetic identification laboratory is
carried out with two commercially available autosomal STR Kkits,
namely Identifiler (Applied Biosystems) and Powerplex 16
(Promega), which together amplify a total of 17 STR loci. In
some instances, namely in deficient paternity cases, we can also
count on an in-house multiplex system which amplifies 4 more
loci, totalling 21 STRs. Along the years, we have accumulated
population frequency data in our database, namely from
individuals residing in Northern Portugal, which we are now
presenting extensively, together with parameters of forensic
interest. This is also the first time we are presenting data on both
D2S1338 and D19S433. The following table summarises our
results:

CD4 |CSF1PO[D2S1338)D3S1358] D5S818 | D7S820 [D8S1179
(N=382)[(N=1825) (N=760) [(N=1816)[(N=1816)(N=1809)(N=1822)
Ho| 0.696 | 0.731 [ 0.833 | 0.784 | 0.702 [ 0.794 | 0.808
He| 0.705 | 0.724 | 0.877 | 0.787 | 0.702 | 0.810 | 0.811
PD[ 0.855 | 0.872 | 0.973 | 0.921 | 0.859 | 0.937 | 0.941
ICE[ 0422 | 0452 | 0.741 | 0556 | 0436 | 0.601 | 0.616
P|0.929 | 0496 | 0.798 | 0.754 | 0.597 | 0.112 | 0.034

D13S317|D16S539] D18S51 [D19S433) D21S11 [F13A01] FES
(N=1818)[(N=1283)[(N=1810)|(N=761)|(N=1817)[(N=484)(N=487)

Ho| 0.773 0.760 | 0.891 | 0.806 | 0.843 | 0.711 | 0.700

He| 0.782 0.776 | 0.876 | 0.794 | 0.843 | 0.754 | 0.700

PD| 0.922 | 0915 | 0972 | 0.930 | 0.957 | 0.899 | 0.852

ICE| 0.566 | 0.546 | 0.733 | 0.587 | 0.673 | 0.509 | 0.417

P | 0495 | 0.760 | 0919 | 0.820 | 0.552 | 0.098 | 0.818

FGA |[MBPB|PentaD[PentaE| THO1 | TPO | VWA
(N=1833)|(N=371)|(N=1280)|(N=128 1)|(N=2403)|(N=2402)|(N=2303)

Ho| 0.857 | 0.741 | 0.837 0.899 0.783 0.639 0.804

He| 0.866 | 0.728 | 0.839 0.885 0.796 0.648 0.810

PD| 0.967 | 0.879 | 0.953 0.976 0.927 0.823 0.937

CE| 0.712 | 0.469 | 0.657 0.755 0.570 0.386 0.602

P | 0316 | 0.360 | 0.015 0.786 0.658 0.691 0.915

N: n° individuals; Ho: observed heterozygosity;, He: expected
heterozygosity according to Nei; PD: power of discrimination;
CE: a priori chance of exclusion; P: Hardy-Weinberg
equilibrium, exact test based on more than 2000 shufflings, for
standard error <0.01.

Deviations from Hardy-Weinberg equilibrium were detected in
D8S1179 and Penta D loci, but applying the Bonferroni
correction for the number of loci analysed, the departure in both
loci was not significant (0.05/21=0.0024).
Both commercial STR kits share 13 loci but use different primer
pairs, and so genotype inconsistencies may occur. For individuals
genotyped as homozygotes with one kit and as heterozygotes
with the other, the latter genotype was the one considered.
The overall matching probability for the 21 STRs in our
population sample is of 1 in 1.56 x 10** individuals, and
combined power of exclusion of 0.9999999914.
aamorim@ipatimup.pt
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P-009
Evaluation of the 11 Y-STR loci in the PowerPlex”® Y-
system;
Experience from analyses of single male samples and
simple male: male mixtures.

Andreassen R, Heitman IK
Institute of Forensic Medicine, University of Oslo, Norway

Interpretation of sample mixtures requires knowledge
about the efficiency of the system. In this study we have
measured the amount of stutter and pull-up in 100 male
samples analysed at 11 Y-STR loci (DYS 391,
DYS389I/II, DYS 439, DYS 393, DYS 390, DYS 385,
DYS 438, DYS 437, DYS 19, DYS 392) using the
PowerPlex” Y-system as described by the manufacturer.
The proportion of stutter differed among the loci in the
multiplex-kit and was associated with allele length
(number of repeats) and repeat size (3-5 basepairs). The
best performing locus was DYS 438 while largest
proportion of stutter was observed in locus DYS 389II.
Area of stutter was less than 0.2 for all loci tested. Both
stutter in position N-2 and N+1 was observed at certain
loci. No pull up larger than 0.1 was observed in the loci
analysed. Locus DYS 393 was amplified less efficient than
other loci in the multiplex mix giving alleles with low
peak heights compared to the others. Efficiency for each
Y-STR locus will be presented in detail. Fourteen samples
from males with known Y-haplotypes were used to
compose male:male mixtures. Mixture ratios varied within
the interval 1:3 to 1:1. A total of sixty-five samples were
analysed. In each sample the peak areas of alleles were
used to type a “minor” and a “major” Y-haplotype
consisting of all minor alleles or major alleles,
respectively, at loci with two alleles. The results from this
exercise were compared with the two known Y-haplotypes
in each sample. Disregarding locus DYS 393 and DYS
385 a/b, the two Y-haplotypes in a sample was correctly
typed in all samples with a relative peak area difference
(average of peak areas of minor alleles / peak area of
major alleles) less than 0.6. The results from this simple
test indicate that peak area of alleles in PowerPlex” Y-
system provides quantitative information that might be
used to interpret the most likely Y-haplotypes in a simple
male:male mixture.

E-mail: r.j.andreassen@medisin.uio.no

P-010
Icelandic population data for the 10 autosomal STR
loci in the AMPFISTR®SGM Plus™ system and the 11
Y-STR loci in the PowerPlex® Y-system

Andreassen R, Heitman IK, Hansen L, Mevaag B
Institute of Forensic Medicine, University of Oslo, Norway

Autosomal STR polymorphisms at 10 loci (D3S1358,
vWA, D16S539, D21S1338, D8S1179, D21S11, D18S51,
D19S433, THO1 and FGA) and Y-STR polymorphisms at
11 loci (DYS 391, DYS389I/I1, DYS 439, DYS 393, DYS
390, DYS 385, DYS 438, DYS 437, DYS 19, DYS 392)
are presented. Samples from a population material of
unrelated individuals from Iceland were analysed using the
AMPFISTR®*SGM Plus™ system (n=110) and the
PowerPlex” Y-system (n=76) as described by the
manufacturer. For the autosomal polymorphisms the
observed heterozygosities ranged from 0,764 (VWA) to
0,891 (FGA). No significant deviation from Hardy-
Weinberg equilibrium was observed. For the Y-
chromosome polymorphisms 62 different haplotypes were
observed in the 76 male samples analysed. No haplotype
was observed more than three times in the population
sample.

Locus diversity, allele distributions and other relevant

forensic genetic parameters will be presented in detail.

E-mail: r.j.andreassen@medisin.uio.no
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P-011
Low Copy Number: interpretation of evidence results

Anjos MJ ! Andrade L', Carvalho M', Lopes V! Serra A',
Oliveira C', Balsa F', Brito P', Corte-Real F?, Vide MC'

! Forensic Genetic Service. National Institute of Legal
Medicine. Largo da Sé Nova, 300 Coimbra. Portugal
? National Institute of Legal Medicine. Largo da Sé Nova,
300 Coimbra. Portugal
geneforense@dcinml.mj.pt

Evidence of crime scene and samples from decomposed or
skeletal remains have in many cases, low amounts or
degraded DNA.

The choice of extraction protocols as well as sensitive and
robust STR’s is crucial to obtain good results but in many
situations is not enough; it is necessary to make protocol
adaptations of amplification instructions even when are
used commercial kits.

One of the most common modifications is changing the
number of cycles in the amplification protocol, with an
increment of 4, 6 or more cycles. However in some cases
there are difficulties in interpreting results because extra
peaks appear or an imbalance between them seems to have
no sense.

In this work we show some cases where changes of
technical approaches produced better results and others

where we had problems in interpreting evidence results.

Contact: geneforense@dcinml.mj.pt

P-012
Amelogenin as a Target for Real Time PCR
Quantitation of Forensic Templates

Anwar N, Goodman M, Hulme P, Elsmore P, Greenhalgh
M and McKeown B

Orchid BioSciences (Europe) Ltd, Abingdon, UK

PCR is the ubiquitous method of forensic DNA analysis,
but prior to amplification, two other processes are crucial
to obtaining a satisfactory result: template DNA extraction
and template quantitation. Here we will presume the
extraction process has been performed, and concentrate on
the quantitation step: a focus of recent advances. Real
time quantitative PCR (RT-QPCR) is an advantageous
alternative to probe hybridisation or fluorescent dye
association, which are (respectively) laborious and less
accurate procedures. We reviewed the available
commercial methods of RT-QPCR and concluded that for
our requirements, a more attractive solution was the in-
house development and validation of an ultra-rapid, small
batch size solution. Our solution is real time detection
using the Roche LightCycler 2.0 and the amplification of a
106/112bp amelogenin amplicon. Melt-curve analysis and
back extrapolation to the starting template-dependant
crossing point generates results from 32 samples in ~30
minutes (post PCR assembly) and this approach has
advantages in that a positive quantitation result implies
that in the SGM Plus™ amplification that follows, at the
very least, an amelogenin product should be generated.
The use of the amelogenin target also provides an
indication of the possibility of PCR product travelling
from the separate PCR product room backwards into the
clean PCR set-up environment, something that the use of
telomerase or P-globin amplicons cannot provide. We
have validated the use of our LightCycler-amelogenin
based quantitation system and have seen significant
improvements in the reliability of quantitation
measurements in our forensic laboratories.

email: nanwar@orchid.co.uk , bmckeown@orchid.co.uk
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P-013
Population study of small-sized short tandem repeat in
Japan and its application to analysis of degraded
samples

Asamura H, Tsukada K, Ota M, Sakai H, Takayanagi K,
Kobayashi K, Saito S, Fukushima H

Department of Legal Medicine, Shinshu University School
of Medicine

Analysis of short tandem repeat (STR) is the most valuable
tool for the clarification of personal identity. Recently,
several commercial multiplex STR kits are regularly used
in forensic practice. However, for some highly degraded
samples, analysis of STR by means of the commercial
STR kits is practically impossible due to DNA
fragmentation and occurrence of PCR inhibitors. Some
papers reported that smaller—sized PCR products were
effective in analyzing such highly degraded samples. We
previously performed multiplex PCR for the THO1, TPOX,
CSF1PO, and vWA loci using a newly designed pair of
primers that yield smaller fragment, and reported several
successful analyses of the degraded samples. In this study
the six mini-STR loci (D1S1677, D2S441, D4S2364,
D10S1248, D14S1434, and D22S1045), which Coble et al.
reported, were investigated in Japanese population. As the
result, analysis with use of the six loci demonstrated the
moderate degree of polymorphisms in Japanese
population. Moreover, it was confirmed that these six loci
assays for typing degraded samples were more successful
than those of commercial STR kits. Consequently, it was
considered that combination analyses of the six mini-STR
loci and the four loci, which we previously reported, are
highly beneficial in the context of Japanese forensic
practice from degraded DNA samples.

Contact: asamura@sch.md.shinshu-u.ac.jp

P-014
Allele distribution of two X chromosomal STR loci in a
population of Sicily
(Southern Italy)

Asmundo A., Perri F., Sapienza D.

Dipartimento di medicina sociale del territorio, Sezione di
medicina legale, Universita di Messina, Azienda
Ospedaliera Universitaria “Policlinico G. Martino”, Via
Consolare Valeria 98125 Messina, Italy

Population genetic data for two X-chromosomal STR loci
(DXS7423 and DXS9902) were obtained by analysing a
population sample (n= 60 males and 60 females) and 43
family trios (showing a probability of paternity and
maternity > 99.9%) from Sicily (Southern Italy) by using
PCR and PAGE followed by silver staining. Five and four
different alleles of DXS7423 and DXS9902 loci were
detected, respectively. The allele frequencies of both ChrX
markers were in good agreement with Hardy-Weinberg
equilibrium. The analysis of the family trios, based on the
investigated meiotic events, showed no mutation. The
observed eterozigosity of DXS7423 and DXS9902,
together with other forensic parameters were determined,
so confirmating that these markers are useful tools for
parentage testing, mainly in deficiency paternity cases
when the disputed son is female.

Alessio.Asmundo@unime.it
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P-015
Forensic evaluation of three closely linked STR
markers in a 13 kb region at Xp11.23

Augustin c, Cichy R, Hering S?, Edelmann J°, Kuhlisch
E*, Szibor R’

!Institute of Legal Medicine, University of Hamburg,
Germany
*Institute of Legal Medicine, Technical University of
Dresden, Germany
3 Institute of Legal Medicine, University of Leipzig,
Germany
* Institut fiir Medizinische Informatik und Biometrie,
Technical University of Dresden, Germany
’Institute of Legal Medicine, University of Magdeburg,
Germany

Searching for markers located in the Xpll region the
sequence of the clone AF196972 was checked for its
content of microsatellites. Two tetranucleotide STRs and
one trinucleodide STR were tested in respect of their
forensic efficiency and registered in the GDB as
DXS10076, DXS10077 and DXS10078.

DXS10076 is located 48 065.564 - 48 065.759 kb from the
Xptel. DXS10077 and DXS10078 are located further
7.701 kb and 12.879 kb downstream, respectively.

The three STRs differ clearly in their individualization
capacity as could be shown in a population sample of 201
male and 151 female Germans. Whereas at Locus
DXS10076 10 alleles and at Locus DXS10078 13 alleles
could be detected resulting in PIC and HET values of
0.767 and 0.747 (DXS10076) and 0.811 and 0.861
(DXS10078), respectively, the trinucleotide STR
DXS10077 consists of 5 alleles leading to much lower PIC
(0.492) and HET (0.507) values.

Two paternal mutations were detected at DXS10078 in
150 families with confirmed paternity while no mutations
could be found until now at the other two loci.
Theoretically, this cluster could give rise to 650 different
haplotypes in the German population. In fact, genotyping
of 201 males revealed the presence of 72 haplotypes. Due
to their closely linked location the three STRs form a
cluster free of recombination. The stability of haplotypes
was tested in 90 three-generation families. Hence, the
Xpl1.23 STR cluster reported here can contribute to
solving complex kinship cases. Special aspects such as
linkage disequilibrium etc. will be discussed in detail.

Contact: augustin@uke.uni-hamburg.de

P-016
Danger of false inclusion among deficient paternity
case

Babol-Pokora K, Jacewicz R, Szram S

Department of Forensic Medicine, Medical University of
Lodz, Lodz, Poland

Deficient cases, such as motherless cases, are more
difficult then standard ones, but a conclusion can still be
derived, based on the types of the child and alleged father.
More complicated are cases in which the alleged father is
unavailable for testing — these are difficult to calculate.
But the real problem is when both mother and father are
unavailable. Such cases can be burdened with danger of
false inclusion.

In our practice we had a deficiency case, in which the
alleged father was unavailable, so we had to test his
parents. We used Identifiler™ system and there was no
exclusion in that case, when we typed the child and his
grandparents only. The probability of paternity that we
obtained was 99,9 percent. Mother’s typing, however,
revealed exclusions in 3 STR loci among the Identifiler™
system. Further researches showed exclusions in 4 STR

loci out of 21 tested STR loci.

contact: katarzynababol@wp.pl
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IDENTIFILER™ system as an inadequate tool for
judging deficient paternity cases

Babol-Pokora K, Jacewicz R, Szram S

Department of Forensic Medicine, Medical University of
Lodz, Lodz, Poland

Identifiler™ is known to be one of the most useful
multiplex systems for standard paternity testing. But in
some cases the mother is unavailable and there can be a
problem with obtaining sufficient value of probability of
paternity. We typed nine hundred unrelated individuals
from Central Poland population (Lodz region), in order to
check the usefulness of Identifiler™ for analysis of
motherless cases. The most important thing was to
compare the evidence value between standard cases (trios)
and deficient ones (duos). One hundred and fifty excluding
cases and one hundred and fifty including ones were
analysed and the results were estimated for trios and duos.
Power of exclusion and paternity index were analysed for
each locus as well as for the entire set of the fifteen STR
markers. Our researches confirmed the usefulness of
Identifiler™ sgsystem for standard paternity testing, and
showed that the minimal probability of paternity that can
be obtained, is 99,999 percent. In motherless cases
however, the average value of probability of paternity was
as low as 99,9 percent. The minimal number of excluding
loci among trio cases was four, whilst among duo ones
there were events of exclusion in one /ocus only. That is
why Identifiler™ is proper for standard paternity cases,
however motherless cases need to be examined more

widely.

contact: katarzynababol@wp.pl

P-018
Is SGM Plus™ the sufficient system for paternity
testing?

Babol-Pokora K, Jacewicz R, Szram S

Department of Forensic Medicine, Medical University of
Lodz, Lodz, Poland

SGM Plus™ is one of the multiplex systems commonly
used in forensic genetics. It consists of 10 STR loci which
can be useful for parentage testing. We present results of
typing in nine hundred unrelated individuals from Central
Poland population (Lodz region), in order to check the
usefulness of SGM Plus™ system for paternity testing.
One hundred and fifty excluding cases and one hundred
and fifty including ones were analysed in the range of 10
STR loci of SGM Plus™ system and the results were
estimated for standard and motherless cases. Power of
exclusion and paternity index were analysed for each of
ten Joci as well as for entire SGM Plus™ set. Our
researches showed that the SGM Plus™ is not sufficient
for parentage testing. The minimal number of excluding
loci for SGM Plus™ analyses was one among duo cases
and two among trio ones and there was an event of false
inclusion, which was revealed after Identifiler™ analysis.
Additionally the number of excluding loci among twenty
seven percent of duo cases was less than four. The
probability of paternity in almost sixty percent of trio cases
was 99,99 percent and lower. Additionally the average
value of probability of paternity among duo cases was as
low as 99,0 percent. That is why we consider SGM Plus™
not to be sufficient for paternity testing among deficient

cases as well as standard ones.

contact: katarzynababol@wp.pl
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P-019
The Beneficial Effect of Extending the Y Chromosome
STR Haplotype

Ballard DJ, Khan R, Thacker CR, Harrison C, Musgrave-
Brown E, Syndercombe Court D

Centre for Haematology, ICMS, Barts & The London,
Queen Mary'’s School of Medicine & Dentistry, UK

Y chromosome testing is becoming a more frequently used
technique both in criminal and relationship cases. One
drawback with this method however, is the relatively low
haplotype diversity when compared with autosomal DNA
profiles. The consequence of this lower diversity is that
individuals can present with the same Y-STR haplotype
even if they are not closely related.

During the development of Y chromosome testing there
was a scarcity of known Y-STR loci and it is only recently
that larger numbers of polymorphic markers have been
discovered. Haplotype diversity is therefore partially
compromised in standard forensic Y chromosome testing
protocols by the need to use the established markers, not
all of which are highly polymorphic. We have taken a
number of the recently discovered highly polymorphic
markers and analysed them in addition to the standard set
of Y chromosome loci. Presented here are the allele
frequencies for these loci in the British population along
with the resulting increase in haplotype diversity
associated with their incorporation. Also detailed is a
relationship case that demonstrates the advantages that
additional informative Y chromosome loci can confer

when used in forensic casework.

Email : d.j.ballard@gmul.ac.uk

P-020
Application of Whole Genome Amplification for
Forensic Analysis

Balogh MK', Bersting C?, Sanchez Diz P*, Thacker C*,
Syndercombe-Court D*, Carracedo A®, Morling N,
Schneider PM', and the SNPforID Consortium

! Institute of Legal Medicine, Johannes Gutenberg
University of Mainz, Germany

? Institute of Legal Medicine, University of Santiago de
Compostela, Spain

*Department of Forensic Genetics, Institute of Forensic

Medicine, University of Copenhagen, Denmark
‘Centre for Haematology, ICMS, Barts and The London,
Queen Mary's School of Medicine and Dentistry, UK

www.snpforid.org

Fundamental to most forensic analysis is the availability of
genomic DNA of adequate quality and quantity. To
perform a multitude of genetic analysis and assays requires
sufficiently large amount of template. However, DNA
yield from forensic samples is frequently limiting. Whole
Genome Amplification appears to be a promising tool to
obtain sufficient DNA amounts from samples of limited
quantity. The WGA method is based upon the “Strand-
Displacement Amplification" approach used in rolling
circle amplification. The exponential amplification process
theoretically enables the amplification of DNA from one
single cell up to a million-fold. Therefore the main
purpose of our study was to systematically investigate its
sensitivity, accuracy and suitability for DNA diluted with
quantities of 50, 100, 150, 250 and 500pg. We have
performed the study using diluted DNA from two cell
lines, HepG2 and K562. The WGA reactions were
repeated five times, followed by STR PCR carried out
twice for each cell line and dilution. To generate sufficient
data, to assess the sensitivity, accuracy and suitability of
the Whole Genome Amplification four laboratories were
included in this study.

WGA was found to be very efficient, all sample dilutions
amplified well, and the amplification yield does not relate
to the amount of input DNA. In general ~500ng/pul were
obtained, independently of the amount of target DNA.
However, reliable STR amplification was dependent on
the DNA quantity used for WGA. Consistent and reliable
STR typing was only obtained using 500pg genomic DNA.
Dropouts and allelic imbalance started to occur at 250pg
and more dramatically at 100 and 50pg.

Therefore the usefulness of WGA in forensic casework is
limited, however the method may be very useful for saving
rare samples provided that the DNA is of adequate quality.

Email: balok000@students.uni-mainz.de
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P-021
DNA typing from 15 years old bloodstains

Barbaro A.!, Cormaci P! and Barbaro A’

"' Department of Forensic Genetics, *Director of SIMEF
SIMEF - Reggio Calabria-ITALY

www.simef.com - e-mail: simef dna@tiscali.it

The aim of this study is to compare the efficiency of
different validated methods for DNA extraction on old
bloodstains. The study has been performed on
bloodstains placed on a cotton surface, stored at room
temperature for 15 years. As reference were used liquid
blood samples,stored at —20°C, belonging to the same
donors above. DNA has been extracted from all
samples using different procedures (chelex,
paramagnetic silica particles, silica membrane column,
desalting procedure), then quantified in Real-Time PCR
by the Quantifiler Human DNA Quantification kit
(Applied Biosystems) and amplified by AmpFISTR
Identifiler kit (Applied Biosystems).

We've evaluated the ability of each method to extract
DNA, the quantity of human DNA extracted with each
procedure, the ability to perform multiplex STRs

amplification and the reproducibility of results obtained

Contact: anniebar@tiscali.es

P-022
Multiplex STRs amplification from hair shaft
validation study

Barbaro A.!, Cormaci P' and Barbaro A’

"' Department of Forensic Genetics, *Director of SIMEF
SIMEF - Reggio Calabria-ITALY

www.simef.com - e-mail: simef dna@tiscali.it

Mt-DNA analysis, that is widely used in forensic genetics
in case where the amount of DNA is very small or
degraded, is unfortunately a complex and time-consuming
procedure, so, since several years in other our previous
papers, we've showed the possibility to amplify in single-
plex DNA extracted from hair shaft. Now in the present
study we've evaluated the ability to perform multiplex
STRs amplification and the reproducibility of results
obtained.

In particular we analysed 20 hair shafts beloging to known
donors (2 male and 2 female) using different DNA
extraction procedures (fenol-clorophorm, paramagnetic
silica particles, silica membrane column,chelex).

Extracted DNA has been quantified by Quantifiler Human
DNA Quantification kit (Applied Biosystems) using a
7300 Real-Time PCR System and amplified by
AmpFISTR Identifiler and AmpFISTR Y-Filer Kkits
(Applied Biosystems).

Amplified samples have been analyzed on an ABI PRISM
3130 multicapillary sequencer.

As reference were used saliva samples coming from the
same hairs donors.

We verified that in some cases where there's a sufficient
quantity and a good quality of medulla cells inside the hair
stem a multiplex amplification can be performed and this
is very useful for obtaining in a single step the typing of
many loci avoiding the loss of DNA.

The ability to identify STRs markers in difficult samples
as hair shafts gives a great opportunity to obtain DNA
profiles useful for any further comparison or searching in
DNA database.

Contact: anniebar@tiscali.es
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P-023
LCN DNA typing from touched objects

Barbaro A.!, Cormaci P! and Barbaro A’

"' Department of Forensic Genetics, *Director of SIMEF
SIMEF - Reggio Calabria-ITALY

www.simef.com - e-mail: simef dna@tiscali.it

A married beautiful woman received to her home, in
different slots, 2 envelops containing pornographic photos
and indecent proposals from an anonymous persistent
admirer.
The woman sent the material above to our laboratory for
latent prints development and for searching biological
traces for DNA typing.
While latent prints research gave negative results, we were
able to found on the stamps some saliva traces useful for
DNA analysis. STRs typing showed that both stamps were
licked by the same male individual.
Since the husband of the woman suspected a colleague,
after some weeks from the analysis above, he brought us
two marking pens (one red and the other one black), that the
man was used to utilize at the workplace, for performing
DNA typing from any eventual sweat/skin residual found
on them, with the aim to compare DNA profiles obtained
with the one from stamps.
We were able to obtain from biological traces on the red
marking pen a mixed DNA profile, while from the black
pen we had a partial DNA profile: all profiles found
matched with the one from the stamps.So DNA analysis
confirmed the hypothesis: the husband colleague was the
bother perpetrator.
This casework is a further confirmation that it’s possible to
type LCN DNA with very good results if an appropriate
collection and analysis of biological material is performed.
Contact: anniebar(@tiscali.es

P-024
X-STRs typing for an identification casework.

Barbaro A.!, Cormaci P! and Barbaro A’

"' Department of Forensic Genetics, *Director of SIMEF
SIMEF - Reggio Calabria-ITALY

www.simef.com - e-mail: simef dna@tiscali.it

X-STRs have been proven to be useful in case of
deficiency paternity testing and in effective mother-son
kinship and father-daughter testing. Male individuals
inherit their one X-Chr from their mother, while female
individuals receive one X from the mother and the other
one from the father. So, female individuals fathered by the
same man share their paternal Chromosome X.

Hence in case of deficiency paternity in which the mother
is available for typing, the possible X alleles of the
putative father can be determined and the paternal profile
can be reconstructed.

In the present casework we used X-STRs for the
identification of a biological material supposed to be
belonging to a girl disappeared from several years. In fact
in the house of a man (suspected to be the author of
another woman murder) was found a headscarf similar to a
one obelonging to the girl and inside it some hairs. In
absence of any biological sample belonging to the
disappeared girl we verified the relationship between hairs
above and the mother and the sister of the disappeared girl.
In particular we used Mentype® Argus X-UL that is a new
kit commercialized by Biotype for fast and reliable
profiling of the following 5 unlinked X chromosomal
STRs markers DXS8378, DXS7132, HPRTB, DXS7423
and Amelogenin.

Additionally we investigated in triplex DXS101, DX6789,
HumSTRX1 and in duplex GATA1872D05, DX7133
using MWG-Biotech primers and our own amplification
protocols.

By comparison between DNA profiles it was possible to
identify in the woman, that was surely daughter of the not
available father, the paternal possible X alleles and then to
verify the presence in the questioned samples of maternal
and paternal X-STRs.

The present case demonstrates the impact of additional X-
STRs markers in special reverse paternity case that cannot
be solved using autosomal markers.

Contact: anniebar@tiscali.es

http://www.iloatimup.lot/isfq2005/

63
Programme & Abstracts



International Society for Forensic Genetics - 21st.

Congress

P-025
Study of 16 Y-STRs in the population of Calabria using
AmpFISTR Y-filer kit

Barbaro A.!, Cormaci P', Falcone G. and Barbaro A.”

Department of Forensic Genetics, *Director of SIMEF
SIMEF - Reggio Calabria-ITALY

www.simef.com - e-mail: simef _dna@tiscali.it

Y-STRs are very useful for forensic laboratories to
identify and analyse male DNA from evidence-containing
mixtures of male and female DNA (for example in case of
sexual assault), in difficult paternity analysis or for
reconstruction of male lineage or application in kinship
analysis.

AmpFLSTR® Yfiler™ PCR Amplification kit is the last
commercial kit for Y-STRs analysis produced by Applied
Biosystems. It uses the 5-dyes chemistry for co-
amplification, in a single PCR reaction, of 16 Y-
chromosome STRs (DYS456, DYS389I, DYS390,
DYS38911, DYS458 DYS19 DYS385 DYS393 DYS391
DYS439 DYS635 DYS392 YGATAH4 DYS437 DYS438
DYS635 DYS448), including the European Minimal
Haplotype loci, the loci recommended by the Scientific
Working Group on DNA Analysis Methods (SWGDAM)
and 6 additional highly polymorphic loci.

In the present study we analysed the distribution of the Y-
STRs above in 3 populations from a Southern Italy region:
Calabria.

In particular DNA was extracted, by Instant Gene Matrix
(Biorad) treatment, from blood/saliva samples of male
unrelated healthy donors (100 per each area), since 3
generations, at least, belonging to the populations of
Reggio Calabria, Catanzaro and Cosenza.

All samples were quantified by the Quantifiler™ Human
DNA Quantification Kit using a 7300 Real Time System
and then amplified according to the Yfiler™ kit protocol
using GeneAmp PCR Systems 9600,9700,2400,2720
thermal cyclers (Applied Biosystems). Female and Male
Positive controls and negative controls were used during
all amplification steps.

Amplified products were analyzed by capillary
electrophoresis on ABI PRISM 310 and ABI PRISM 3130
Genetic Analyzers (Applied Biosystems) employing
Genotyper and GeneMapper 3.2 softwares.

Contact: anniebar@tiscali.es

P-026
Male contribution in the constitution of the Brazilian
Centro-Oeste populations estimated by Y-chromosome
binary markers

Barcelos RSS'*?, Ribeiro GGBL', Silva Jr. WA*, Abe-
Sandes K*°, Godinho NMO'?, Marinho-Neto F’, Gigonzac
MAD’, Klautau-Guimardes MN', Oliveira SF'.
'Departamento de Genética e Morfologia, Universidade
de Brasilia, Distrito Federal, Brazil; 2Superintendéncia de
Criminalistica, Secretaria de Seguranga Publica do
Estado de Goias, Brazil; 3Departament0 de Biomedicina,
Universidade Catélica de Goids, Brazil; * Departamento
de Genética, Faculdade de Medicina de Ribeirdo Preto,
Universidade de Sdo Paulo, Brazil; °Departamento de
Ciéncias da Vida, Universidade do Estado da Bahia,
Campus I - Salvador, Bahia, Brazil.

Due to Brazil’s large dimension, this country is divided in five
geo-political regions: South, Southeast, Center-West, North and
Northeast. The Center-West region is the subject of our study and
is composed by three states - Goids, Mato Grosso and Mato
Grosso do Sul - and the Federal District. The settlement of this
territory, which was a result of the miscegenation among
different ethnic groups, especially Europeans, Africans and
Amerindians, did not happen in a homogeneous way, which
reflects in the current genetic population composition.
Meanwhile the Brazilian colonization was initiated in XVI
century, the Center-West region settlement took place only after
XVII century and the Federal District, where is placed the
Federal capital (Brasilia), was founded in the late 1950s.
Differently from the others Brazilian’s regions, the colonization
of Center-West region was derived from internal migrations of
already mixed individuals from all others Brazilian regions.
Another Brazilian peculiarity is the directional mating between
European males and Amerindian or African females. Therefore,
after consider these characteristics, could this region be
considered as the best representative population group of the
Brazilian population? How is the male constitution in the
Brazilian Center-West? Seeking answer these questions, we
studied eleven unique-event polymorphism (UEPs), located in
the non-recombinant region of the Y chromosome, in 200
unrelated men from Goids state and Federal District. The results
showed that the last population presented a greater genetic
diversity than the first one, which reflects in a low divergence
between these two populations. The greater genetic diversity of
Federal District corroborated the historic data of migrations from
all regions of the country and indicated this population as the
most representative group of the Brazilian population genetic
constitution. The most common haplogroup in this survey,
P92R7, presents a wide geographic distribution. However, due to
Brazilian settlement history, its presence may reflect a European
contribution. The contribution estimated using European
haplogroups was similar in both population and is greater than
the African one. It was also observed a little male contribution
from Amerindian to the constitution of both populations and
from Japanese only to Federal District constitution. These results
demonstrated a greater male contribution of Europeans than
Africans or Amerindians to the formation of both populations,
which corroborated the historic data of this region settlement.

contact: silviene@unb.br
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P-027
Evaluation of seven autosomal STR loci in a German
population

Becker D, Vogelsang D, Brabetz W

Biotype AG, Moritzburger Weg 67, 01109 Dresden, Germany

Population data for the seven autosomal STR loci
DA4S2366, D6S474, D14S608, D19S246, D20S480,
D21S226 and D22S689 were analysed in a German
population of unrelated individuals (n =189) by
capillary gel electrophoresis. For this purpose two
screening multiplex polymerase chain reactions
(triplex and quadruplex) were developed with
fluorescently labelled primers.

Different alleles for all loci were sequenced and an
allelic nomenclature consistent with the ISFG
recommendations was defined. Simple, compound
and complex repeats could be distinguished. Allele
frequencies and further population statistical data for
all loci were described and will be discussed with

regard to forensic applications.

E-Mail: d.becker@biotype.de

P-028
The Comparison of mtDNA and Y chromosome

Diversity in Malay Populations

Bekaert B, Hadi S, Goodwin W

Department of Forensic& Investigative Sciences,
University of Central Lancashire, Preston, UK
Analysis of the mtDNA hypervariable region I of 106
modern Malay samples and 59 Orang Asli samples had
previously found that the mtDNA diversity in the modern
Malay was comparable to other Caucasian and Asian
populations while, unsurprisingly the diversity in the
isolated Orang Asli was very low, with only 14 different

haplotypes being observed.

A follow up study was carried out to assess the effect of
isolation on the levels of diversity of the Y chromosome in
the Orang Asli polulation. Thrity three samples from the
Orang Asli and thirty eight from the modern Malay
population were analysed using the Promega Y-Plex kit.
The Orang Asli population consisted of two
subpopulations: the Jahai population and the Kensiu
population. Fifteen samples were profiled from the Jahai
population with the most common haplotype occuring in 3
individuals, over all the gene diversity value was 0.9536.
Eighteen Kensiu samples were profiled and the most
common haplotype again occurred 3 times, the gene
diversity was 0.961. In 38 modern Malay samples no
common haplotype was found and the gene diversity value
was calculated as 0.9999. In both the Orang Asli and
Malay population the diversity of the Y chromosome was
higher than had been detected in the mtDNA genome.

The different frequency of haplotypes in isolated
populations is an important consideration when applying

lineage markers to casework.

contact: WHGoodwin@uclan.ac.uk
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A Multiplex SNP Typing Approach for the DNA
Pyrosequencing Technology

Bender K', Nehlich C', Harrison C, Musgrave-Brown E?,
Syndercombe-Court D?, Schneider PM'
and the SNPforID Consortium

! Institute of Legal Medicine, Johannes Gutenberg
University Mainz, Germany
2 Centre for Haematology, ICMS, Barts and The London,
Queen Mary’s School of Medicine and Dentistry, UK
www.snpforid.org

Multiplex Pyrosequencing enables simultaneous analyses
of multiple target DNA. Single and multiplex PCR was
employed to amplify target DNA templates each
containing one of 23 single nucleotide polymorphisms
(SNPs) from genomic DNA selected by the SNPforID
Consortium. In our investigations we have looked for the
multiplex capacity of the PSQ™ 96MA instrument
(Biotage AB). To test the reliability of the SNP typing by
Pyrosequencing we have analysed each of the SNPs by
using the SNaPshot minisequencing technique in parallel
as reference method.

For developing a multiplex assay, in the first step 23 PCR
products were divided into 8 aliquots of equal volume and
each aliquot was typed in parallel with a set of
three different SNPs. In the next step the same set of SNPs
was typed by using one duplex and seven 3plex PCR
reactions side by side. Because the amount of DNA is
limited in the majority of casework samples it is necessary
to amplify all relevant SNPs in one or only a few PCR
reactions. Therefore we have addressed the questions,
whether it is possible to perform a successive typing of
two 3plex SNP typing reactions out of a 6plex PCR
reaction and how often this SNP typing reaction can be
repeated. Finally we could show that the typing of 23
SNPs out of a 23plex PCR reaction seems to be possible
under optimized conditions. Due to the lack of an adequate
instrument software for our strategy the dispensation
orders for the nucleotides used in the pyrosequencing had
to be designed manually in a time-consuming step. To
improve the method different purification steps and the use
of single strand binding protein (SSB) were tested.

Contact: kbender@mail.uni-mainz.de

P-030
Y Chromosome variation in Gabon

Gemma Berniell-Lee, Elena Bosch, Jaume Bertranpetit,
David Comas
Unitat de Biologia Evolutiva, Departament de Ciéncies de
la Salut i de la Vida, Universitat Pompeu Fabra, Doctor
Aiguader 80, 08003 Barcelona, Spain

Of the 6,900 known living languages worldwide, one third
are spoken in Africa. African languages are divided into
four main language families or phyla, the largest of these
being the Niger — Congo family (both in terms of
geographical area, the number of speakers, and the number
of different languages). In turn, one third of the Niger-
Congo phyla are Bantu languages. Bantu languages are
spoken throughout Sub-Saharan Africa (i.e. the Congo
Basin, Angola, Mozambique etc...) and are thought to have
obtained this distribution through one of the major cultural
expansions in Africa; the Bantu Expansion. This
expansion is thought to have taken place around 5,000
years ago, and to have originated in southern Nigeria
and/or northwestern Cameroon. Although its linguistic
side has been widely studied, little is known about the
demographic processes associated to it. Our aim is to
provide insights into the origin and diffusion of Bantu and
Bantu-speaking populations by means of genetic data.
Since the human Y chromosome is uniparentally inherited,
and its phylogeny has been exhaustively described, it is
possible to reconstruct a phylogeography of the human
male lineages in sub-Saharan Africa. We have typed 18
STRs in over 1,100 samples from multiple ethnic groups
(i.e. Galoa, Benga, Nzebi etc...) from the area of Gabon,
located in the Guinea Gulf, which together with SNP data,
should enable us to identify admixture, possible migration
routes, and to study correlations between languages,

cultures and genes.
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P-031
Diversity of maternal and paternal lineages in the
geographic extremes of the Azores (Santa Maria and
Flores Islands): insights from mtDNA, Y-Chromosome
and Surname data

Bettencourt C', Montiel R, Santos C**, Prata MJ*, Aluja
MP?, Lima M'

!Center of Research in Natural Resources (CIRN),
University of the Azores, Ponta Delgada, Portugal
2Unity of Anthropology, Department BABVE, Autonomous
University of Barcelona, Barcelona, Spain
 Department of Anthropology, University of Coimbra,
Coimbra, Portugal
Institute of Pathology and Molecular Immunology of the
University of Porto (IPATIMUP), Porto, Portugal
The Azores Islands were discovered, uninhabited, by
Portuguese navigators in the early 15th century. The 9
islands that form this Archipelago are clustered in three
geographic groups (Eastern, Central and Western). The
peopling process was initiated in 1439 by the Eastern
group (S. Miguel and Santa Maria, proceeding slowly to
the remaining islands. Santa Maria (population of 5 490
inhabitants; area of 96.9 km?2) and Flores (population of 3
949 inhabitants; area of 141 km2) occupy respectively the
eastern and western limits of the Archipelago. These two
small islands represent not only geographic extremes but
also are chronologically distant in terms of settlement
history, since Santa Maria was the first to be peopled
whereas Flores was the last to be occupied. With the
purpose of analysing the impact that the -effective
population size, geographic distance and chronology of
settlement had on the genetic structure of these islands, we
characterized the maternal and paternal lineages of both

populations by:

a) determining the sequence of HVRI region and specific
polymorphic positions of the non-coding region of
mitochondrial DNA (mtDNA);

b) analysing 20 binary polymorphisms located in the non-
recombining portion of the Y-chromosome (NRY); and c)
studying patterns of surname composition.

Contact: mcbettencourt@notes.uac.pt

P-032
Validation of a single expert system to automate the
interpretation of STR data, including mixtures

Bill M, Gill P, Young R', Maguire C', Healy M,

Thornton L', Curran J*

Forensic Science Service, Trident Court, 2960 Solihull
Parkway, Solihull B620LS UK
2Department of Statistics, University of Waikato, New
Zealand.

The Forensic Science Service® (FSS) has utilised
computer software to automate the interpretation of STR
data since 1998. The introduction of these systems has
resulted in dramatic improvements in the quality, speed
and efficiency of the analytical stage of the DNA profiling
process. The FSS have developed an expert system suite
called FSS-i* (FSS i-cubed) which brings together the
technical knowledge and experience acquired .The suite
uses complex heuristic rule-sets developed with the
Forensic Science

Service's most experienced reporting officers (ROs) and
analysts, and is designed for use with any STR multiplex
and any PCR cycle number. The software is used to
completely automate the designation of alleles so that
genotypes are now down-loaded to the UK national DNA
database without the need of an operator interface. In
addition to the 'core' interpretative processes, the software
has alternate algorithmic solutions using least squared
approach and geometric means to interpret mixtures. Apart
from completely de-skilling the interpretative process, the
net outcome is a significant reduction in unit's costs and an
increase in the success rate of crime-stain data by circa
20%. The FSS-i® software has proven to be so robust in its
ability to correctly interpret data that its usage as a single

expert system has been approved.

Martin.Bill@fss.pnn.police.uk
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P-033
CYP2C9 Polymorphism in Iranian population with
three different ethnicity

Biramijamal F> , Tanhaei s',Sanati M.H? Sheidai M'

!Shahid Beheshti University, Tehran-Iran
’National Institute for Genetic Engineering and
Biotechnology(NIGEB), Tehran-Iran

The Cytochrome P450 2C9 gene has a function in
detoxification of carcinogenic compounds. Recently,
described the polymorphism at codon 144 of the
CYP2C9gene (Cys/Arg) and susceptibility of several types
of cancer. Also it is reported that CYP2C9 polymorphism
is involved in drug resistance.

To investigate the CYP2C9 codon 144 polymorphism
among different ethnicity, we collected samples from
healthy population from three different ethnicity groups.
The CYP2C9 Cysl144Arg genotypes were determined by
polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) and direct DNA sequencing
analysis in 120 healthy controls.

Among the healthy subject with Mazandarani, Turkaman
and Kord ethnicity, the allelic frequency of CYP2C9
Cysl44Arg were 16%,9% and 14% for Cys
allele,84%,91% and 86% for Arg allele.

No significant difference in CYP2C9 allele distribution
was observed between Mazandarani, Turkaman and Kord
healthy individuals.In each group distribution of genotypes
fits the Hardy-Weinberg equilibrium. Our initial study of
120 Iranian healthy individuals calls for future work in
Iranian population genetics, also finding the CYP2C9
genotypes between Iranian cancer patient and comparing it
with healthy controls. Indeed pharmacogenetics studies
can be done according our data.

This work was supported by NIGEB project number 197.

contact: stanhaei@yahoo.com

P-034
Analysis of Y chromosome lineages in native South
American population

Blanco-Verea A, Brion M, Sanchez-Diz P, Jaime JC,
Lareu MV, Carracedo A

Institute of Legal Medicine. University of Santiago de
Compostela. Spain

The object of this work is to try and identify both the
evolutionary footprints and the origin of native populations
of Argentina, and to compare them with those of other
populations from South America. We analyzed 32 SNPs
and 11 STRs of the Y chromosome in 126 samples from
three different native populations from Argentina (Kollas,
Mapuches and Diaguitas). The STR markers were
amplified by means of the commercial kit PowerPlex Y
system (Promega Corporation), the SNPs were amplified
by means of four multiplex reactions and genotyped using
the SNaPshot minisequencing Multiplex Kit (Applied
Biosystems), and the products were analyzed with an ABI
Prism 3100 Genetic Analyzer. Our results reveal that
haplogroups R1b, Q3, G, I are the main haplogroups
present in these populations, indicating the introduction of
European Y chromosome lineages during the colonization

of the American continent.

Contact: brioniml@usc.es
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P-035
Rapid Microarray-based Typing of Forensic SNPs.

Bogus M,', Sobrino B, Bender K', Carracedo AZ,
Schneider PM'
and the SNPforID Consortium

! Institute of Legal Medicine, Johannes Gutenberg
University Mainz, Germany
? Institute of Legal Medicine, CEGEN, University of
Santiago de Compostela, Spain
www.snpforid.org

The Single Base Extention-Tag Array (SBE-Tag Array)
method is carried out on glass slides and combines the
specificity of minisequencing for SNP typing with the high
troughput capacity of microarrays. Following multiplex
PCR, a single tube SBE reaction is carried out, and the
labelled extension products are hybridized to an array for
locus-specific analysis. The aim is to prove and optimise
the conventional microarray reaction on accuracy and
efficiency for forensic applications.

From a list of non-cross-reacting sequences, 29 tag
sequences were chosen and the complementary sequences
were spotted as capture probes in duplicates on glass
slides. Each slide contains four to ten arrays
(MWG/CodeLink), which can provide results for the same
number of individuals, using a design called “array of
arrays” (Pastinen et al., Genome Res. 2000, 10:1031). In a
minisequencing reaction containing fluorophore (Cy3,
Cy3, Rox) labelled ddNTPs and 5'-tagged SBE primers,
the extention reaction is performed and finally
demultiplexed by hybridization to the arrays. Genotyping
is carried out using an Affymetrix 428 scanner. Detection
is carried out at three wavelengths, therefore the assays
have been designed to avoid A/C polymorphisms, as these
bases had to be labelled with the same dye. Alternatively,
if a two-wavelength scanner is used, minisequencing can
be performed using only a single dye label in four separate
reactions. Then the reaction products have to be hybridized
to four separate arrays on the same slide, and analyzed
individually for each base. At present, 23 SNPs are
combined into a single reaction.

The SBE-Tag array on glass slides is a promising and cost-
efficient genotyping technology, which can be further
extended in respect of the number of simultaneously
anlysed individuals and the size of the multiplex PCR
reaction.

bogus@uni-mainz.de

P-036
Internal Validation of AmpFISTR Identifiler PCR
Amplification Kit with detection on ABI Prism 3100
Genetic Analyzer for Use in Forensic Casework at the
Department of Chemistry, Malaysia.

Lim Kong Boon
Department of Chemistry Malaysia

According to the guidelines of quality assurance standards
for forensic DNA testing laboratories, prior to
implementing a new DNA analysis procedure or an
existing DNA analysis procedure developed by another
laboratory, the forensic laboratory must first demonstrate
reliability of the procedure by carrying out internal
validation. Seven elements were design by the forensic
laboratory at the Department of Chemistry, Malaysia to
validate the use of the AmpFISTR(r) Identifiler PCRTM
Amplification Kit with detection on ABI Prism(r) 3100
Genetic Analyzer using POP-4TM polymer. The
presentation summarizes the results obtained for each of
the seven elements of the validation studies, which include
the following evaluation:

sensitivity,  precision,

reproducibility, = non-probative  casework,  stutter,
heterozygous ratio and mixtures. With these data,
guidelines for the interpretation of STR DNA profiles
based on the AmpFISTR(r) Identifiler genetic loci were

documented for use by the DNA laboratory.

Contact: kblim@kimia.gov.my
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P-037
Comparison of calculated paternity indices based on
the typing of 15 STRs, 7 VNTRs, and 52 SNPs in 50
Danish mother-child-father trios

Barsting C, Sanchez JJ, Birk AH, Bruun HQ, Hallenberg
C, Hansen AJ, Hansen HE, Simonsen BT, Morling N

Department of Forensic Genetics, Institute of Forensic
Medicine, University of Copenhagen, Denmark

Fifty Danish paternity cases from the year 2004 were
selected based on the results obtained with the
AmpF/STR® Identifiler® PCR amplification kit (Applied
Biosystems). In all cases, the calculated paternity index
(PI) was higher than 10,000, and there was not observed
any genetic inconsistensies between mother and child, or
between father and child. DNA from the selected trios was
used to type 7 VNTRs (D2S44, D5S43, D5S110, D7S21,
D7S822, D12S11, and D16S309) using the RFLP
technique, and 52 SNPs using a PCR multiplex with 52
PCR primer pairs and two SBE multiplexes with 23 and 29
SBE primers, respectively (for details of the 52-SNP-plex,
see SNPforID presention). PIs were calculated based on
each set of loci (STRs, VNTRs and SNPs) and the results

were compared.

Contact: Claus.Boersting(@forensic.ku.dk

P-038
Whole genome amplification of blood and saliva
samples placed on FTA® cards

Borsting C', Thacker C2, Syndercombe Court D?, Morling
N!

'Department of Forensic Genetics, Institute of Forensic
Medicine, University of Copenhagen, Denmark
Centre for Haematology, ICMS, Barts and The London,
Queen Mary's School of Medicine and Dentistry, UK
Cells that come in contact with FTA® cards (Whatman
Bioscience) lyse. The DNA is released and irreversibly
bound to the filter matrix, from where the DNA can be
assayed directly. The GenomiPhi™ DNA amplification kit
(Amersham Biosciences) utilizes Phi29 DNA polymerase
and random hexamer primers to exponentially amplify
DNA by strand displacement amplification (SDA). We
tested the GenomiPhi DNA amplification kit on 50 blood
and 50 saliva samples placed on FTA cards. A 1.2 mm
disk was punched out of the FTA cards using the BSD600-
duet (BSD Robotics). The disk was washed three times
with 150 [J1 Milli-Q water using the THEONYX robotic
system (MWG) and left overnight in 150 [11 Milli-Q water
to remove all inhibitors of Phi29 polymerase. The disk was
dried and used as target for the GenomiPhi DNA
amplification kit. On average, the Phi29 polymerase
produced 2 ng DNA (100 ng/(11) with DNA fragment
sizes ranging from a few hundred bp to 12 kbp. A total of
1-2 ng Phi29 amplified DNA was typed using the
AmpF/STR® SGM Plus™ amplification kit (Applied
Biosystems) and the resulting STR profiles analysed
according to the guidelines of each of the two forensic

laboratories.

Contact: Claus.Boersting@forensic.ku.dk
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P-039
Autosomal microsatellite analysis of the Azorean
population

Branco CC'?, Pacheco PR'?, Cabral R'?, de Fez L',
Peixoto BR'?, Mota-Vieira L'

" Molecular Genetic and Pathology Unit, Hospital of
Divino Espirito Santo, Sdo Miguel, Azores, Portugal
2 Instituto Gulbenkian de Ciéncia, Oeiras, Portugal

The knowledge of population history, demography and
genetic structure has proven to be fundamental to address
research in human genetics. Here, we describe the genetic
diversity of Azorean population and its affinity with other
populations by the analysis of 13 microsatellite loci
(TPOX, D3S1358, FGA, CSFIPO, D5S818, D7S820,
D8S1179, THO1, vWA, D13S317, D16S539, D18S51 and
D21S11) in 222 unrelated blood donors. These short
tandem repeat (STR) markers were typed by Polymerase
Chain Reaction (PCR) with fluorescently labelled primers.
Statistical analysis was performed using Arlequin v.2.0,
and Nei’s genetic distance was calculated with DISPAN
software and trees were constructed by Neighbor-Joining
(NJ) using PHYLIP 3.63. To quantify the genetic
contribution of Portuguese, African and European
populations we calculated the admixture coefficient (mY)
using Admix v. 2.0.

The analysis of microsatellite loci shows that the Azorean
population presents an average gene diversity of 0.776.
For each marker, gene diversity range between 0.661 for
TPOX and 0.8812 for D18S51. Heterozigosity values
calculated for each STR varies from 63.9% for TPOX to
89.2% for D18S51, although the majority of markers show
values superior to 80%. In addition, the admixture
coefficient reveals North Portuguese as the major
contributors to the genetic background of the Azoreans.
These results are corroborated by the dendrogram, in
which Azores is closer to Belgians, Portuguese and
Spanish, apart from Moroccans and Cabo Verdeans.

Taken together, these data indicate that the gene pool of
the Azorean population is very diverse and are consistent
with our previous results on Y-chromosome (Pacheco et
al., Ann Hum Genet 69: 145-156, 2005). Moreover, no
genetic differentiation between Azores and Portugal is
observed.

contact: claudiacbranco@hdes.pt
Funded by DRCT (Azores).

P-040
Simultaneous versus serial DNA identification of
related tsunami victims

Brenner CH
School of Public Health, UC Berkeley, California, USA

DNA has proven to be a major and essential tool for
identification in recent mass fatality incidents including
wars, bombings, airplane crashes, and the World Trade
Center attack. It will surely prove to be so in dealing with
the hundreds of thousands of victims of the 2004 Indian
Ocean tsunami. Among the many mathematical
complications characteristic of this sort of mass fatality is
the prevalence of related victims. When several bodies are
found that are suspected of being members of the same
family and are to be identified through DNA profile
comparison with to other, living, family members, the
right method of analysis is to consider all the identities at
once. Only a simultaneous approach takes full account of
the power of the evidence, takes into account the extent to
which each dead body’s identity is supported by its DNA
similarity to the other dead bodies. By contrast, the serial
method, which assigns the identities one at a time, thus
letting each victim identity once established participate in
the identification of the subsequent bodies, is superficially
attractive but unfortunately it often understates the true
value of the evidence. As an extreme example, imagine a
father and daughter as the only two related victims of a
small airplane crash. The two of them can probably be
picked out and therefore identified from the DNA
similarity even if no reference relatives are available, so
simultaneous consideration of their types is almost
infinitely better in this case. 1 will illustrate the
“simultaneous method” with a realistic example and show
how the logic and confidence of identification is stronger

than using a serial identification approach.

Contact: cbrenner@berkeley.edu
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P-041
Analysis of 29 Y-chromosome SNPs in a single
multiplex useful to predict the geographic origin of
male lineages

Brién M', Sanchez JJ%, Balogh K, Thacker C*, Blanco-
Verea A', Borsting C°, Stradmann-Bellinghausen B,
Bogus M, Syndercombe-Court D*, Schneider PM?,
Carracedo A', Morling N*, and the SNPforID Consortium

! Institute of Legal Medicine, CEGEN, University of
Santiago de Compostela, Spain
? Department of Forensic Genetics, Institute of Forensic
Medicine, University of Copenhagen, Denmark
3 Institute of Legal Medicine, University of Mainz,
Germany
* Barts and the London, Queen Mary’s School of Medicine
and Dentistry, London, UK
www.snpforid.org

The European Consortium "High throughput analysis of
single nucleotide polymorphisms for the forensic
identification of persons — SNPforID", has performed a
selection of candidate Y-chromosome SNPs (single
nucleotide polymorphisms) for making inferences on the
geographic origin of an unknown sample. From more than
200 SNPs compiled in the phylogenetic tree published by
the Y Chromosome Consortium, and looking at the
population studies previously published, a package of 29
SNPs has been selected for the identification of major
population haplogroups.

A “Major Y chromosome haplogroup typing kit” has been
developed, which allows the multiplex amplification of all
29 SNPs in a single reaction followed by a single base
extension (SBE) reaction (minisequencing) and separation
of the resulting extension products by capillary
electrophoresis.

Validation of the kit was performed, firstly to check the
accuracy and reproducibility of the 29-plex in different
laboratories, and secondly to obtain haplogroup
frequencies in samples from the major population groups.
To compile the sample collections each of the participating
groups reported the samples they had available in their
labs. Among all the populations reported, a set of 1126
unrelated male samples distributed in 12 populations was
selected. This selection was performed to obtain the best
possible representation of the general worldwide
distribution of populations. Selected population samples
were distributed equally among the participating
laboratories to perform the validation as a collaborative
exercise.

The approach takes advantage of the specific geographic
distribution of the Y-chromosome haplogroups and
demonstrates the utility of binary polymorphisms to infer
the origin of a male lineage.

Contact: brioniml@usc.es

P-042
Y-chromosomal and mitochondrial markers: a
comparison between four population groups of Italy

Brisighelli F', Capelli C'3, Alvarez-Iglesias V?, Arredi B!,
Baldassarri L, Boschi I', Dobosz M!, Scarnicci F!, Salas
A?, Carracedo A%, Pascali VL!

'Forensic Genetics Laboratory, Istituto di Medicina
Legale, Universita Cattolica del S. Cuore, Roma Italy
2 Instituto de Medicina Legal, Facultad de Medicina,
Universidad de Santiago de Compostela, Galicia, Spain
*PromegaGenetic Identity Europe, Promega Corporation ,
Madison WI, USA

The investigation on the genetic diversity of humans has
become fundamental to the complete understanding of the
pre-history and history of populations, and it is presently
addressing crucial issues of the human evolution that
intersect with demographic, cultural and linguistic events.
Numerous studies have been recently focused on the
Italian Peninsula, and the current set of data regarding this
country can now fit into a general frame in which local
differences seems to emerge and be interpreted in the
context of other cultural and historical knowledge.
However, a comprehensive study based on multiple
genetic systems and on extensive sampling is still missing.
Here we report new data on the Y chromosome and
mitochondrial DNA (mtDNA) over a significant larger
Italian sample. In particular we address four geographic
sites that in the past have been the theatre of significant
events in the framework of Italy’s peopling: Latium
(central-west), Piceno (central-east), Calabria (south-west)
and Messapia (south-east). Concerning the Y haplotype,
we based our study on STRs and SNPs polymorphisms in
order to tackle populational events positioned at various
stages of the evolutionary history of Italy, and to account
of local differences. Much to the same purpose, mtDNA
has been characterized for the complete sequence of the
two hypervariable segments (HVS-I and HVS-II) and to a
selection of informative mtDNA coding region SNPs. The
availability of both sets of loci including slow- and fast-
evolving markers has enabled us to undertake multiple-
level comparisons. We paid special interest to the
distribution of genetic variability across our populations
and we aimed to compare the mainframe emerging from
the haploid male and female inherited loci. Preliminary
results provided us with some intriguing inference
regarding the prehistory and history of Italy will be
discussed.

Contact: francesca.brisighelli@rm.unicatt.it
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P-043
A comparative study between Brazilian, Iberian and
African populations in an evolutionary perspective

Brito P!, Carvalho M, Lopes V!, Andrade L', Anjos MJ t
Serra A', Balsa F', Oliveira AC', Oliveira C', Batista L',
Gamero JJ?, Romero JL?, Corte-Real F°, Vieira DN°, Vide
MC'

'Forensic Genetic Service. National Institute of Legal
Medicine. Largo da Sé Nova, 3000 Coimbra. Portugal
Departament of Legal Medicine, Faculty of Medicine,
University of Cddiz, Spain
*National Institute of Legal Medicine. Largo da Sé Nova,
3000 Coimbra. Portugal

The STR’s study of the Y chromosome has a great
importance on Forensic Genetics, namely, in parentage
investigations  and  biological  crime  evidence
investigations. These markers pass from father to son
without suffering recombination and with a very low
occurrence of mutations. These characteristics combined
with the high level of Y chromosome polymorphisms,
made it in one of the main elements of study in forensic
genetics, as like as in population genetics, allowing the
study of lineages and the origin of a certain population.

Basing on the minimum haplotype of the Y chromosome
STR’s (DYS19, DYS385, DYS389 I, DYS389 II,
DYS390, DYS391, DYS392, DYS393), the haplotype
diversity was calculated according to Nei (1973), in
Brazilian, African and Iberian populations. The analysis of
Molecular Variance (AMOVA) was determinate by
Markov test using the Arlequin Software (ver. 2.000). The
distance matrix between populations was obtained by the

genetic differences between haplotypes.

Contact: geneforense@dcinml.mj.pt

P-044
Analysis of 16 Y-chromosomal STRs in a Valle
(Colombia) population sample

Builes JJ'%, Castafieda SP*, Bravo MLJ', Espinal CE!,
Gomez MV*, Moreno MA'*

" GENES Ltda., Laboratorio de Genética Forense y
Huellas Digitales del DNA. Medellin — Colombia.
? Instituto de Biologia. Universidad de Antioquia. Medellin
— Colombia.
3 Facultad de Ciencias. Universidad Nacional de
Colombia. Medellin — Colombia.
# INMUNOGEN Ltda. Cali — Colombia.

The object of this work was to examine a set of 16 Y-STR
systems in a population sample from Valle (Colombia) to
create a database. In the present study, 150 DNA samples
taken from unrelated males were analyzed and PCR
amplification of DYS19, DY S385, DY S389I/11, DY S390,
DYS391, DYS392, DYS393, DYS437, DYS438,
DYS439, DYS460, DYS461, GATA-A10, GATA-H4 and
DYS635 was performed. PCR products were separated in
4% acrylamide-bis-acrylamide denaturing gels followed
by silver staining.  Allele size determination and
genotyping were performed according to recommendations
of the DNA Commission of the International Society of
Forensic Genetic using the allelic ladder manufactured at
home. Gene frequencies, gene and haplotype diversity and
AMOVA for 16 Y-specific STR loci were calculated using
ARLEQUIN version 2000.

One hundred forty six different haplotypes were found,
142 haplotypes of them were found to be unique and the
others were shared by two persons. The haplotype
diversity was 0.9996. Regarding the minimal haplotype,
one hundred twenty four different haplotypes were found
(haplotype diversity 0.9970), and one hundred thirty two
different haplotypes were found with the GEPY system
(haplotype diversity 0.9977). Twenty seven percent of this
haplotypes do not match any sample in the Y-STR
Haplotype Reference Database which assigned specific
region characteristic to these population samples. We
compared our data whit a Spain population and another
Colombian populations. The AMOVA results show that
the percentage of variation is mainly within populations
(99.95%) in agreement with previous results in European
populations.

By combining the allelic states of the 16 Y-chromosomal
STRs we could construct highly informative haplotypes
that allowed the discrimination of 94.7% (142 out of 150)
of the samples tested. This approach represents a very
powerful tool for individual identification and paternity
testing in forensic medicine.

contact: genforense(@epm.net.co
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P-045
Analysis of 16 Y-chromosomal STRs in a Cérdoba
(Colombia) population sample

Builes JJ'%, Castafieda SP°, Espinal CE', Moreno MA'?,
Gomez JR*, Bravo MLJ'

" GENES Ltda., Laboratorio de Genética Forense y
Huellas Digitales del DNA. Medellin — Colombia.
? Instituto de Biologia. Universidad de Antioquia. Medellin
— Colombia.
3 Facultad de Ciencias. Universidad Nacional de
Colombia. Medellin — Colombia.
? INGEIN Ltda. Medellin — Colombia.

The object of this work was to examine a set of 16 Y-STR
loci in a population sample from Cordoba (Colombia) to
create a population database. In the present study, 123
DNA samples taken from unrelated males were analyzed
and PCR amplification of DYS19, DYS385, DYS389I/11,
DYS390, DYS391, DYS392, DYS393, DYS437,
DYS438, DYS439, DYS460, DYS461, GATA-A10,
GATA-H4 and DYS635 was performed. PCR products
were separated in 4%  acrylamide-bis-acrylamide
denaturing gels followed by silver staining. Allele size
determination and genotyping were performed according
to recommendations of the DNA Commission of the
International Society of Forensic Genetic using the allelic
ladder manufactured at home. Gene frequencies, gene and
haplotype diversity and AMOVA for 16 Y-specific STR
loci were calculated using ARLEQUIN version 2000..

One hundred thirteen different haplotypes were found, 103
haplotypes of them were found to be unique and the others
were shared by two men. The haplotype diversity was
0.9987. Regarding the minimal haplotype, one hundred
different haplotypes were found (haplotype diversity
0.9896), and one hundred two different haplotypes were
found with the GEPY system (haplotype diversity 0.9959).
Thirty six percent of this haplotypes do not match any
sample in the Y-STR Haplotype Reference Database
which assigned specific region characteristic to these
population samples. We compared our data whit a Spain
population and another Colombian populations. The
AMOVA results show that the percentage of variation is
mainly within populations (99.95%) in agreement with
previous results in European populations.

By combining the allelic states of the 16 Y-chromosomal
STRs we could construct highly informative haplotypes
that allowed the discrimination of 83.7% (103 out of 123)
of the samples tested. This approach represents a very
powerful tool for individual identification and paternity
testing in forensic medicine.

contact: genforense@epm.net.co

P-046
Analysis of 16 Y-chromosomal STRs in a Cartagena
(Colombia) population sample

Builes JJ'?, Gémez A?, Bravo ML', Espinal C', Aguirre
D!, Montoya A?, Caraballo L*, Martinez B*, Moreno M'*

" GENES Ltda., Laboratorio de Genética Forense y
Huellas Digitales del DNA. Medellin — Colombia.
? Instituto de Biologia. Universidad de Antioquia. Medellin
— Colombia.
*Instituo de Investigaciones Inmunolégicas, Universidad
de Cartagena. Cartagena-Colombia

Whit this work we stablished a data base of Y-STR, some
parameters of forensic importance were calculated. We
studied 16 Y-STR (DYS19, DYS385, DYS389I/1I,
DYS390, DYS391, DYS392, DYS393, DYS437,
DYS438, DYS439, DYS460, DYS461, GATA-AIl0,
GATA-H4 and DYS635) in a population of 173 unrelated
males of Cartagena (Colombia). PCR products were
separated in 4% acrylamide-bis-acrylamide denaturing
gels followed by silver staining. Allele size determination
and genotyping were performed according to
recommendations of the DNA Commission of the
International Society of Forensic Genetic using the allelic
ladder manufactured at home. Gene frequencies, gene and
haplotype diversity and AMOVA for 16 Y-specific STR
loci were calculated using ARLEQUIN version 2000.

All men presented different haplotypes. The haplotype
diversity was 1.000 +/- 0.0006. Regarding the minimal
haplotype, one hundred fifty seven different haplotypes
were found (haplotype diversity 0.9974), and one hundred
forty different haplotypes were found with the GEPY
system (haplotype diversity 0.9952). Forty one percent of
this haplotypes do not match any sample in the Y-STR
Haplotype Reference Database which assigned specific
region characteristic to these population samples. We
compared our data whit a Spain population and another
Colombian populations. The AMOVA results show that
the percentage of variation is mainly within populations
(99.95%) in agreement with previous results in European
populations.

By combining the allelic states of the 16 Y-chromosomal
STRs we could construct highly informative haplotypes
that allowed the discrimination of 100% (173 out of 173)
of the samples tested. This approach represents a very
powerful tool for individual identification and paternity
testing in forensic medicine.

contact: genforense(@epm.net.co
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P-047
Peruvian population study with 16 Y-STR loci

Builes JI'?, Hau J°, Bravo MLJ?, Rodriguez J'*, Montoya
A*?, Izarra F?, Ochoa O, Pérez L}

" GENES Ltda., Laboratorio de Genética Forense y
Huellas Digitales del DNA. Medellin — Colombia.
? Instituto de Biologia. Universidad de Antioquia. Medellin
— Colombia.
3 Laboratorio de Biologia Molecular-ADN Forense, Dir.
de Criminalistica de la Policia Nal. de Peru, Lima, Peru.

The aim of this study was to present the first report of a
Peruvian Population Database of 77 samples studied with
16 Y-STR loci including the eight minimal Y-STR
haplotype (DYS19, DYS385, DYS389I, DYS389II,
DYS390, DYS391, DYS392 and DYS393) and other Y-
STR loci (DYS437, DYS438, DYS439, DYS460,
DYS461, GATA A10, GATA C4 and GATA H4). PCR
products were separated in 4% acrylamide-bis-acrylamide
denaturing gels followed by silver staining. Allele size
determination and genotyping were performed according
to recommendations of the DNA Commission of the
International Society of Forensic Genetic using the allelic
ladder manufactured at home. Gene frequencies, gene and
haplotype diversity and AMOVA for 16 Y-specific STR
loci were calculated using ARLEQUIN version 2000.
Seventy six different haplotypes were found, seventy five
haplotypes of them were found to be unique and only one
was detected in two men. The haplotype diversity was
0.9997.

By combining the allelic states of the 16 Y-chromosomal
STRs we could construct highly informative haplotypes
that allowed the discrimination of 97.4% (75 out of 77) of
the samples tested. This approach represents a very
powerful tool for individual identification and paternity
testing in forensic medicine.

contact: genforense(@epm.net.co

P-048
Detection of a 1% to 2% Contributor in a DNA Sample
Mixture from Human Milk

Burger, MF, Schumm, JW

The Bode Technology Group, 7364 Steel Mill Rd.,
Springfield, VA 22150; USA.

We describe a method to detect very small amounts of
DNA in a mixed sample using commercially available
multiplexes. We have received a number of breast milk
samples from human donors and have been asked by our
supplier to determine whether pooled milk samples
originate from one donor or from multiple donors.

We determined that it is possible to extract DNA from
whole milk samples using the QIAamp® DNA Blood Mini
Kit. Total DNA yields from 200 pl of milk were measured
using the BodeQuant LCN method described in the
accompanying work and ranged from 6.5 ng to 205 ng.
The significant observed variability could be due to many
causes such as sample age, care in handling by the original
donor, or method of shipment to us. The primary cause of
variability is likely differences in the numbers of cells shed
into the milk by different source individuals. However, in
each case, enough DNA was obtained to generate a DNA
profile with the AmpFISTR" Identifiler” kit.

We then created volume/volume mixtures of milk samples
in ratios of 98:2, 96:4, 92:8, and 88:12 to determine the
minimum amount of the minor component that could be
detected. Using modified amplification conditions and
interpretation guidelines, we can detect the presence of a
mixture containing 2% or less of the total DNA content
from the minor contributor. Thus, so long as the two
donors provide equivalent DNA mass per milliliter of milk
the minor component can be scored with as little as one
part in 50 contributions.

However, we learned in our initial evaluations that the
DNA yield per milliliter of milk varies significantly from
sample to sample so that the volume: volume ratio does
not always reflect the DNA mass:DNA mass ratio in the
sample. In practice, we can generally still detect the minor
component of a mixture even when this sample is mixed
with 6 other samples and even when the minor component
has a lower DNA yield per milliliter of milk.

We will discuss the methods that allow detection of
mixtures at these low levels and how these results relate to
evaluation of blood mixtures of similar imbalance.

Contact: james.schumm@bodetech.com
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P-049
Probability distribution of sibship determination with
ABI Identifiler multiplex system using different
software

Caenazzo L., Cerri N.%, Ponzano E. ', Sbrignadello S.',
Benciolini P. 'Verzeletti A.% De Ferrari F. % Presciuttini S.
3

'Dept. of Environmental Medicine and Public Health -
University of Padua, Italy
’Dept. of Forensic Medicine - University of Brescia, Italy
3 Center of Statistical Genetics - University of Pisa, Italy

Forensic laboratories may be asked to provide genetic
evidence that two persons are or are not related, when no
other relatives are available for study.

Sibship analysis of the autosome polymorphisms are more
complicated since there are no obligatory alleles between
siblings that make it possible to exclude a biological
relationship with absolute certainty.

In our work forty full-sib pairs were genotyped using the
AmpFLSTR Identifiler PCR Amplification kit. All
subjects belonged to families that included mother, two or
three children, and an alleged father, in which neither the
mother nor the alleged father were excluded as biological
parents, and no mutational event was observed. In
addition, the Y chromosome was investigated to provide
further support for the relationship. The probability that
each pair was composed of full sibs rather than non-
relatives was calculated by standard formulas, and was
verified using different published software. The
distribution of these probability values was used to
ascertain the statistical power of the Identifiler kit to
resolve sibship relationships to forensic purposes.

Contact: luciana.caenazzo@unipd.it

P-050
Genetic identification of forensically important
Calliphoridae in Portugal

Cainé L', Corte Real F>*, Lima G', Pontes L', Abrantes
D', Pinheiro MF"*

!Instituto Nacional de Medicina Legal — Delegacdo do
Porto
’Instituto Nacional de Medicina Legal
3Faculdade de Medicina — Universidade de Coimbra
*Faculdade de Ciéncias da Savide — Universidade
Fernando Pessoa

Medico-legal Entomology, one area in the broad field of
Entomology, is routinely involved in forensic applications.
Identifying species is an important first step in the
investigation, but morphological identification of
immature stages can be difficult and sometimes
impossible, due to the similarity between different species,
and the possible dead of the insects. The genetic
identification provides a rapid and accurate determination
of species.

Species from Calliphoridae family are among the first
insects to discover and colonize human remains and they
give information relating to the estimation of the
postmortem interval (PMI). They are attracted to carrion
and a large number of eggs are commonly placed in
natural body openings and wounds that are exposed. To
date many geographical regions were studied, but Portugal
presents a total lack of genetic data collected on the main
species of forensic interest. The main goal of this study is
to improve the genetic data knowledge of cadaveric
entomofauna in Portugal. Maggots were collected from
different human bodies during autopsy procedures in the
National Institute of Legal Medicine. DNA was extracted
using two methods: DNeasy” Tissue Kit (Qiagen) or
BioRobot® EZI workstation (Qiagen). The obtained
sequences were used to identify species; they were aligned
to the gene sequences entries, using the online BLAST
search engine of the National Center for Biotechnology
Information (NCBI). The sequences are included in the
database of GenBank and the maximum scoring segment
pair (MSP) was found. The information content within the
nucleotide sequence of the gene enabled the identification
of all species used in this study. This study doesn’t include
all insect species that an investigator might find during
autopsy, but it represents their general appearance.

Contact: Biologia@dpinml.mj.pt

http://www.iloatimup.lot/isfq2005/

76
Programme & Abstracts



International Society for Forensic Genetics - 21st. Congress

P-051
Species identification by Cytochrome b gene: casework
samples

Cainé L', Lima G', Pontes L', Abrantes D', Pereira MJ',
Pinheiro MF'*

! Instituto Nacional de Medicina Legal — Delega¢do do
Porto
’Faculdade de Ciéncias da Satide — Universidade
Fernando Pessoa

In routine casework (paternity tests, criminal cases and
human remains identification), sometimes is necessary to
do the discrimination between human and non-human
samples, by identifying the exact specie of the sample. The
specie determination can change the overall direction of
the investigation. This study presents the determination of
the biological origin of unknown casework samples
involved in criminal investigations, where the forensic
evidence was important to solve the cases. Species
identification was carried out by nucleotide sequence
analysis of the citochrome b (cyt b) gene, which contains
species-specific information. The DNA was extracted
using the phenol-chloroform procedure and a fragment of
358 pb was amplified. Sequence determination of PCR
products was performed using the PCR primers separately.
The electrophoretic separation and detection of the
sequencing reaction products were performed using an
ABI PRISM® 310 Genetic Analyzer (Applied
Biosystems). The sequences obtained were used to identify
the biological origin of the samples by aligning to the cyt b
gene sequences entries using the online BLAST search
engine of the National Center for Biotechnology
Information (NCBI). The information content within the
nucleotide sequence of the cyt b gene enabled the
identification of the samples species of the investigated

cases.

Contact: Biologia@dpinml.mj.pt

P-052
Haplogroup H in prehistoric osseous remains from the
Basque Country as a genetic marker to study the
resettlement of Europe

Cardoso S', Amory S?, Alvarez M', Gémez A°, Keyser-
Tracqui C?, Ludes B?, Fernandez J°, Martinez de
Pancorbo M'

Servicio de Gendémica: Banco de ADN, Universidad del
Pais Vasco, Basque Country, Spain
’Laboratoire d’Anthropologie Moléculaire, Institut de
Meédecine Légale, Strasbourg Cedex, France
*Facultad de Geografia e Historia, Universidad del Pais
Vasco, Basque Country, Spain
Wide studies have been done on how the resettlement of
Europe took place after the end of the Last Glacial
Maximum (LGM), approximately 15.000 years before the
present. The Basque Country is said to have played a
major role as a refuge during the LGM and as an
expansion focus during the resettlement of the continent
(Torroni et al. 1998, 2001; Achilli et al. 2004). These
studies have been carried out using mainly mitochondrial
DNA data from modern populations. However, these data
are influenced by some aspects such as the variation
generated along the generations by genetic drift. To
overcome these problems it is of great value to use ancient
DNA. Working with ancient osseous remains to obtain
DNA requires extremely careful manipulation and is not
always successful. However, the possibility of analysing
ancient mitochondrial DNA it is of great interest for this
study, as the variations localized in the control and coding
regions would help to understand the movements of the

populations along the history.

In this paper we present the preliminary results of our
project, based on ancient DNA analysis. The aim of the
project is to establish a theory about the importance of
haplogroup H and its subhaplogroups in the migratory
movements occurred in Europe by comparing data from
ancient samples with those from modern populations.

All the samples already analysed belong to the site of Las
Yurdinas II, located in the south part of the province of
Alava (Basque Country). These samples yielded a
radiocarbon date of 4350 +/- 50 years, thus belonging to
the Calcolithic period. DNA was extracted from both ulna
bones and teeth. Although the region HVI of the mtDNA
was successfully sequenced for all the samples, we
concluded that the DNA was better preserved in the dental
remains. All the samples were classified as belonging to
haplogroup H. In order to prevent contamination the
samples were processed in specific laboratory for ancient
DNA and negative controls for all the steps were included.
Moreover, all the persons involved in the processing of the
samples were typed. Thus it was possible to discard any
false positive result caused by external contamination.
contact: zobcamas@vc.chu.es
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P-053
Analysis of the maternal and paternal lineages of
Azores islands population

Carvalho Ml, Brito Pl, Balsa Fl, Antunes Hl, Anjos MJI,
Andrade L', Lopes V!, Serra A', Oliveira C', Gamero JJ%,
Romero JL2, Corte-Real F 3, Vieira DN3, Vide MC!

!Forensic Genetic Service. National Institute of Legal
Medicine. Largo da Sé Nova, 3000 Coimbra. Portugal
’Faculty of Medicine. University of Cadiz. Fragela s/n,

Cadiz 11003. Spain
*National Institute of Legal Medicine. Largo da Sé Nova,
3000 Coimbra. Portugal

The aim of this study was the analysis of the origin of
maternal lineage (mithocondrial DNA) and paternal
lineage (Y Short Tandem Repeats) of Azores Islands
population comparing our data with other populations
from Europe and Africa.

The polymorphism of the two hypervariable segments
(HVI and HVII) of control region of mtDNA was analyzed
in unrelated individuals from Azores Islands, using a
amplification method with primers refered by Wilson et
al.(1995). Sequences have been obtained with ABI PRISM
Big Dye Terminator and dRhodamine Terminator Cycle
Sequencing Ready Reaction Kit s, with amplitag DNA
polymerase FS, and have been detected with ABI 3100
Avant sequencer. We will describe the number of different
sequences for HVI and HVII regions in our population
data and the polymorphic sites.

The Y-chromosomal haploptype was defined by 17 Y-
STRs (DYS19, DYS385, DYS389 I, DYS38911, DYS390,
DYS391, DYS392, DYS393, DYS437, DYS438,
DYS439, DYS460, DYS461, GATA A10, GATA C4 and
GATA H4) in a sample of unrelated individuals of Azores
islands. The minimal haplotype was carried out according
with the primers and conditions of the PowerPlexY PCR
Amplification Kit, de Promega and the other YSTR were
amplified with two tetraplexs reactions (GEPY 1 and
GEPY 1), using the protocol according to Sanchez-Diz et
al.(2003). We will describe the most common haplotype in
this population and how many haplotypes will be unique.
The comparison of maternal and paternal lineages from
Azores Islands with other lineages from Europe and Africa
was performed using the Arlequin software version 2.000.

Contact: geneforense@dcinml.mj.pt

P-054
In-house validation of the PCR amplification kit
« Mentype® Argus X-UL »

Castella V, Dimo-Simonin N, Morerod M-L and Mangin P

Laboratoire de Genétique Forensique, Institut
Universitaire de Médecine Légale, rue du Bugnon 21,
1005 Lausanne, Switzerland

X chromosome-specific short tandem repeats (STRs) may
complement the analysis of conventional genetic markers
(autosomal STRs, Y-STRs or mitochondrial DNA),
especially when complex relatedness testing cases are
analyzed. The Mentype®Argus X-UL PCR amplification
kit contains 4 X-STRs : DXS8378, HPRTB, DXS7423 and
DXS7132 plus the gender marker Amelogenin as an
amplification control. In this study, 50 females and 50
males of Swiss Caucasian origin were analyzed in order to
validate the forensic utilization of this kit and to determine
some population statistics. Preliminary tests have shown
that the diminution of PCR reaction volume from 25.0 to
12.5 [l increased the sensitivity of the kit. With the
smaller volume, full profiles were obtained with > 100 pg
DNA template. Female/male mixtures produced full
profiles from the minor contributor with 10-20-fold excess
of the major contributor. Intra and inter-day
reproducibility of allele sizing, stutter height and
heterozygous balance were comparable to those observed
with other amplification kits used by the forensic
community.  Allelic  frequencies and  forensic
characteristics of individual markers (polymorphism,
discrimination power, etc.) are presented in the poster. At
the population level, the sample of 50 females enabled to
verify that the Hardy-Weinberg equilibrium was respected
and that the 4 X-STRs were statistically unlinked. Finally,
4 relatedness testing cases were performed in order to
evaluate the efficiency of the Mentype® Argus X-UL kit

for solving deficiency cases.

Contact: Vincent.Castella@chuv.ch
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P-055
Low diversity in Cannabis sativa from Brazil and
Paraguay illegal plantations accessed through
fluorescent multiplex STRs
2Castro J , Grattapaglia, D'* and Pereira RW'
'Graduate Program in Genomic Science and Biotechnology, Catholic

University of Brasilia, Brazil; *Brazilian Department of Federal Police;
’Heréditas Tecnologia em Andlise de DNA Ltda.

The Cannabis sativa has a long history in the human cultural
evolution, starting around 6500 from now, somewhere in the central
Asia. Along this relationship the C. sativa have been cultivated as
source of fiber, oils, medicines and also as source of a recreational
psychoactive. The cannabinoid A’-tetrahydrocannabinol (THC) is the
main component responsible for the psychoactive effects. Many
countries around the world, faced with the increasing use of C. sativa
(marijuana) as a recreational drug, take the decision to turn it illegal,
strongly repressing their dealing. But, in some countries the
agricultural use of C. sativa is allowed. However, the varieties used
in this case are THC poor. Methods to differentiate legal from illegal
crops have been widely explored, mainly based on THC
identification and quantification. The Brazil legal system does not
allow any use of C. sativa and all levels of our security system
repress it. The marijuana that is consumed in Brazil comes mainly
from local and from Paraguay plantations. The Brazilian marijuana
combat program has the Federal Police as the major action planner.
The C. sativa banish program effectiveness involves investigation,
intelligence actions and effective operations carried out by
specialized police task forces aiming the shipping interception and
plantations destruction. Any technology that could improve the
success rate in the law enforcement is welcome. In this regard, the
characterization of polymorphic STRs in C. sativa showed up as a
potential toll to establish the geographical origin of marijuana and the
identification of marijuana produced clonally, helping in the
disruption of criminal network established around the illegal dealing
of marijuana. The Brazilian Federal Police and the Graduate Program
in Genomic Science and Biotechnology from Catholic University
from Brasilia starts a project to develop a multiplex system based on
C. sativa STRs characterized by others groups and investigate de
genetic diversity in different plantations from the main source areas
in Brazil and Paraguay. The fluorescent multiplex standardization
starts with 13 STRs. The forward primer to amplify the ANUCS304,
the CO8-CANN?2, the ANUCS201, the H11-CANN1 and the BO1-
CANNI1 STRs loci were labeled with 6-FAM. The forward primer to
amplify the ANUCS302, the ANUCS305, the BO5S-CANNI and the
HO06-CANN2 were labeled with 5-HEX. The last four loci, the
ANUCS302, the ANUCS202, the H09-CANN2 and the ANUCS301
were labeled with NED. New primers were designed to seven out of
the 13 loci listed above. By the end of the optimization we end up
with two multiplex set based on primers annealing temperature and
with nine microsatellites amplified. Four of them failed to be
optimized. These multiplex sets were used to amplify 48 DNA
samples from twelve plantations distributed as follow: six plantations
from Paraguay, two plantations from Maranhdo (Brazil) and four
plantations from Pernambuco (Brazil). The PCR products were
analyzed in the ABI Prism 377. The sample files were analyzed using
Genescan and Genotyper software. The basic diversity indices were
computed using Arlequin package. The overall results analysis
clearly showed a low diversity in Brazilian and Paraguay plantation.
Only the CO8-CANN2 and HO9-CANN2 had heterozigosity higher
than 0.5, respectively 0.8 and 0.56. The ANUCS305 and HO06-
CANN2 showed only one allele. The fail to optimize all loci may be
explained by sequence divergence among our samples and the
original sequence from Genbank. All these loci had previously
showed to be high polymorphic, mainly in fiber varieties. The low
heterozigosity to the majority of the loci we studied shows that more
investigation in the classification of new high polymorphic C. sativa
microsatellites is necessary if we would like to continue testing this

tool. contact: rinaldo@pos.ucb.br

P-056
Evaluation of reliability of STR typing for forensic
purposes in different types of cancerous tissues

S. Ceccardi', M. Al, F2. Lugaresi', G. Ferri', C. Bini', T.
Balbi', F. Ingravallol, S. Pelotti’
'Department of Medicine and Public Health, Section of
Legal Medicine, University of Bologna, Bologna, Italy
’Department of Pathological Anatomy and Legal
Medicine, Section of Legal Medicine, University of
Modena and Reggio Emilia, Modena, Italy

Forensic DNA testing by STR kits validated to have
reliable and robust results, might be questionable when
cancerous tissues are forcibly used for forensic purposes.
Several studies were performed to elucidate the
mechanism underlying gene-environment interaction in
carcinogenesis, investigating short tandem repeats. One of
the most investigated STR in cancer is the CAG repeats in
the androgen receptor gene (AR) used also in forensic
application, even if recently Szibor et al. recommended the
forensic Community to refrain from its use for the link
with disease risks.

In recent studies a number of findings demonstrating DNA
instability in tumor DNA also at STRs used in forensic
casework, was detected. Partial loss of one allele, complete
loss of one allele and microsatellite instability (MSI) were
described in esophageal, gastrointestinal, lung, oral, head
and squamous cancers and cervical carcinoma.

We analyze 68 sporadic primary tumor samples, including
gastrointestinal, urogenital and oral carcinomas, in parallel
with near non cancerous tissues for 15 STR loci including
in a commercial kit.

To avoid the problem of DNA degradation in paraffin
embedded specimens as source of mixture of fragments of
diverse length that can lead to misinterpretation of
instability; we analyze frozen cancerous tissues compared
to frozen normal tissues surgically collected.

The problem of stuttering and complex artefacts in the
context of MIN is considered to compare the results and to
avoid a false positive diagnosis of MIN. The adopted
criteria to classify a sample as MIN positive are those
suggested in assessing microsatellite instability (Sobrido
M.J. et al. Electrophoresis 2000, 21, 1471-1477).

Besides, the relationship between the pathological stage of
cancers and their respective allelic alteration patterns is
presented.

Finally, our study may contribute to look for the uniform
panel of microsatellites suggested by Sobrido et al.
suitable for cancerous tissues analysis.

Contact: susi.pelotti@unibo.it
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Incest by father or by brother? A case report

Cerri N', Presciuttini S, Notarangelo L*, Verzeletti A, De
Ferrari F!
lDepartment of Forensic Medicine, University of Brescia,
Brescia, Italy
Center of Statistical Genetics, University of Pisa, Pisa,
Italy
*Department of Pediatric, University of Brescia, Brescia,
Italy

Ten years ago a 16 years old girl gave birth to a child who
deceased five days later into the hospital. The girl reported
to the Prosecutor that she had been raped by a
schooolmate.

The molecular analysis to identify cistyc fibrosis mutations
in the child, as a screening performed in all new-borns in
Italy, allowed to identify the homozigosity status for the
mutation N1303K. This mutation is quite rare in Italy (4%
of all mutations regarding this disease) so the clinicians
suspected that the father could be a member of the girl’s
family. In fact, the analysis performed on the girl’s father,
confirmed the presence of the same mutation.

The Prosecutor asked a genetic analysis on the dead child,
on the girl and on her father and mother. At the
investigation time, only traditional markers such as
DQalpha, D1S80, LDLR, GYPA, HBGG, D7S8, GC,
TPOX, F13A01, AR, APOB were investigated. Only some
years later a genetic profile was obtaind using the
commercial kit Profiler Plus (Applera, Foster City, CA,
USA).

The DNA for the analysis was obtained from the child’s
whole blood collected during autopsy and from whole
blood from the girl, her father and her mother. DNA was
extracted using Phenol/Chloroform method. The
amplification of the VNTR was permormed according to
the protocols present in Literature and the amplification
for the Profiler Plus Kit was performed according to
manufacturer’s recommendations in a GeneAmp PCR
System 2400 (PE).

All markers investigated were consistent with a
relationship father/girl except for the APOB and D8S1179
loci.

A research in the Literature regarding the mutation rate at
these loci showed no relevant mutation rate, above all for
D8S1179. So two alternative hypotesis were considered: a)
the girl’s father wasn’t the child’s father; b) the girl’s
father was the child’s father and the two incompatibility
were due to new mutations. Using the software for genetyc
analysis “Familias”, this second hypothesis was excluded
because of the inconsistency of the probabilty of two
mutations in the two systems considered. Considering
another hypothesis, i.e. a a girl’s brother as the child’s
father, the probability index was very strong.

In fact the investigations led to the discovery of a girl’s
brother who admitted the crime later.

andverz@tin.it

P-058
Frequency data for the STR locus SE33 in a population
sample from Brescia (northern Italy)

Cerri N, Verzeletti A, Bandera B, De Ferrari F

Department of Forensic Medicine, University of Brescia,
Brescia, Italy

Short tandem repeat (STR) markers are widely used in
forensics as well in paternity testing, but before a new
locus can be introduced in the current practice a database
for the relevant population must be established to evaluate
its effectiveness in forensic identification and paternity
testing. In Italy there are already data regarding a lot of
STR, but few data about SE33. This locus is one of the
most informative tetranucleotide short tandem repeat loci
used for human identification and paternity testing and due
to its extensive polymorphism, the Federal Criminal Police
Office of Germany has included SE33 as one of the eight
core genetic loci with witch to establish a database.

A total of 90 unrelated individuals from Brescia region
were typed. Genomic DNA was extracted using Chelex-
100 procedure from whole blood or buccal swabs. PCR
was performed in a GeneAmp PCR System 2400 (PE)
using the commercial kit AmpFISTR®SEfiler'™ (Applied
Biosystems, Foster City, CA, USA) according to
manufacturer’s recommendations. Typing was performed
by capillary electrophoresis (ABI Prism 310 Genetic
Analyzer, ABI). Allele scoring for this locus was obtained
by comparison to AmpFISTR®SEfiler™ Allelic Ladder
(Applied Biosystems, Foster City, CA, USA) and all
alleles were designated according to the recommendations
of GEDNAP.

This work provides a picture of allelic and genotypic
frequencies for SE33 from Brescia region. As expected the
preliminary results in the distribution of allelic and
genotypic frequencies in our population sample are close
to those found in the caucasian population.

andverz@tin.it
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Population data for 4 X-Chromosomal STR loci in a
population sample from Brescia (northern Italy)

Cerri N, Verzeletti A, Gasparini F, Bandera B, De Ferrari
F

Department of Forensic Medicine, University of Brescia,
Brescia, Italy

Short tandem repeat markers on the X chromosome are the
natural counterpart to the well-established Y-chromosome
STR loci and they have proven to provide useful tools in
paternity cases with female offspring or in forensic
identification cases based on the comparison with first or
second degree relatives.

But before a new locus can be introduced in the forensic
current practice a database for the relevant population
must be established to evaluate its effectiveness. Because
of the few population data regarding X-chromosme STR
loci in Italy, 90 unrelated individuals (50 females and 40
males) from Brescia region were typed for the STR-loci
DXS8378, DXS7132, HPRTB, DXS7423.

Genomic DNA was extracted using Chelex-100 procedure
from whole blood or buccal swabs. PCR was performed in
a GeneAmp PCR System 2400 (PE) using the commercial
kit Mentype Argus X-UL (Biotype AG, Dresden,
Germany) according to manufacturer’s recommendations.
Typing was performed by capillary electrophoresis (ABI
Prism 310 Genetic Analyzer, ABI). Allele scoring for
these loci was obtained by comparison to Mentype Allelic
Ladder (Biotype AG, Dresden, Germany).

This work provides a picture of allelic, genotypic and
haplotypic frequencies for 4 X Chromosome STR loci
from Brescia region. As expected the preliminary results in
the frequencies distribution in our population sample are
close to those found in the caucasian population.

andverz@tin.it

P-060
Genetic characterization of Y-STR in the Korean
populations of the southern region
Byung-Won Chun', Sang-Churl Shin', Yang-Jung Kim', Kyung-
Lyong Lee', Pil-Won Kang', Kwang-Hoon Kim', Kyung-Sook
Kim?, Dong-Ho Choi?, Myun-Soo Han?
! Department of Forensic Medicine, Southern District Office of NISI,

Busan, Republic of Korea; ? Department of DNA Analysis, National
Institute of Scientific Investigation, Seoul, Republic of Korea

Y chromosomal haplotypes of 12 polymorphic loci (DYS391,
DYS3891, DYS439, DYS38911, DYS438, DYS437, DYS19,
DYS392, DYS393, DYS390, DYS385 a/b) were analyzed in
samples from a total of 762 males in eight Korean sub-
populations and 30 Chinese males. 208 Japanese males and 196
randomly sampled Korean males were used to survey the genetic
structure among the sub-populations in Korea and the
relationship between the northeast Asian populations. The
Japanese and the randomly sampled Koreans of these populations
were haplotype data. The results showed 589 different types of
haplotypes from 762 Koreans with no blood relationship. Of
these, 3 haplotypes were found in all 8 groups. They were the
haplotype H305: 10-14-12-29-13-14-16-13-13-23-10,19; H311:
10-14-12-29-13-14-16-13-13-23-10,18; and H218: 10-14-12-29-
13-14-16-13-13-23-10,17(DYS391-DYS3891-DY S439-
DYS38911-DYS438-DYS437-DYS19-YS392-DYS393-DYS390-
DYS385a/b). These three haplotypes also showed the highest
frequency, indicating that they are likely to be the genetic type of
the common ancestors of the southern Korean population. From
the haplotype information of 8 southern Korean populations
along with the Chinese and Japanese populations, the Jeonnam
population showed the highest number of haplotypes (113/119,
95%), unique haplotypes (108/119, 91%), haplotype diversity
(0.9990) and discrimination capacity(0.9495) among the 8
populations. The Geoje population had the lowest number of
haplotypes (79/98, 80%), unique haplotypes (67/98, 68%),
haplotype diversity (0.9944), and discrimination capacity
(0.8061). These results can be explained by the founder effect as
shown in the allele frequency distribution analysis. The fact that
509 unique haplotypes were found from 762 southern Koreans
suggests that there was a significant influx of outside populations
considering that there are only 270 family names in Korea.
Within the southern Korean populations, the pairs that had the
most shared haplotypes in order were Jeonnam-Andong,
Jeonbuk-Geoje, Gyeongnam-Jeonnam & Andong, Gyeongbuk-
Gochang and Jeju-Gochang. This shows that there was active
interbreeding in the past regardless of the region. The
phylogenetic tree analysis using the genetic distance, which is
determined by allele frequency, shows that the Honshu-Japanese
population had the closest genetic relationship with Jeonbuk,
followed in order by Geoje-Gochang-Gyeongnam-Jeonnam-
Gyeongbuk-Andong-Jeju populations. The fact that Keoje
showed the second closest genetic relationship with the Honshu-
Japanese population can be explained by the fact that it had the
most shared haplotypes with Jeonbuk. This result genetically
supports the historical facts that the Paekje Kingdom, which was
based on what is now the Jeolla region, had the most interchange
with Japan. The results of this study show that, based on the
hypothesis that more than 80% of the Japanese group had
migrated to Japan, the Jeolla region, especially Jeonbuk, had the
closest relations to the migration of southern Koreans to Japan.
The results of this study constitutes the genetic proof that there
was a large scale migration to Japan when Korea and Japan was
connected during the ice age 10,000~15,000 years ago, and that
the Paekje kingdom, which was based in the Jeolla region, was
the most influential in the smaller scale migrations since that
time. Contact: hmyunsoo@nisi.go.kr
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P-061
Short tandem repeat (STR) polymorphisms analysis at
15 loci in Sicilian population: genetic disequilibrium
and allelic frequency

L. Ciuna ‘", Maria Guarnaccia ®, E.Ginestra "> Antonella

Agodi @, D.Piscitello V), S.Spitaleri ", Giovanni Marci

Gianluca Paravizzini ?, C.Trapani M G. S.Travali @, and
L. Saravo"*

! Laboratory of Molecular Biology — Raggruppamento
Carabinieri Investigazioni Scientifiche (RaClIS), Messina,
Ttaly.

@ Department of Biomedical Science,, University of
Catania, Italy

DNA polymorphic loci are widely utilized for human
genome mapping, to perform linkage analysis, paternity
testing and forensic investigations. The aim of our work
was studying allelic frequencies and distribution within the
15 forensic STR loci in a group of 500 unrelated Sicilian
subjects coming from the nine different counties of the
island. Afterwards we have evaluated the genetic
equilibrium among the most recurrent alleles mapping in
the above mentioned loci and have compared our data to
those already published by other authors referring to

different populations. Results shown in table.

Keywords: DNA STR typing; STR-DNA database.
*Corresponding author: rismebiologia@carabinieri.it

P-062
Allele distribution of 6 X-Chromosome STR loci in an
Italian Population sample.

Coletti A , Lottanti L , Lancia M , Margiotta G , Carnevali
E, BacciM

Section of Legal Medicine, University of Perugia, Terni,
Italy.

Nowadays several research efforts are made to evaluate the
allelic frequencies of ChrX STRs: chrX STR loci can be
indeed more informative than autosomal loci in such cases
as specific paternity deficiency and complex kinship. This
is the reason why it needs to increase the population data
for ChrX STR allelic frequencies and to create a national
or local database to make comparisons with the

corresponding population data in a generalized way.

An esaplex PCR was developed to amplify DXS6789,
HumARA, DXS7423, DXS6807, DXS101 and DXS8377
in some Italian Samples from Terni. This system
represents a protocol for the Chr X analysis with a shorter
procedure.

The DNA was extracted from 100 blood samples by using
the QIAmp DNA Minikits produced by Quiagen.

The samples were detected using an ABI PRISM 310
genetic analyser (Applied Byosistem), by using the
following dye labels: Vic for DXS 6789 and HumARA,
Ned for DXS101, Fam for DXS7423 and DXS6807, and
Pet for DXS8377, which are the same dye labels used by
Kit Identifiler: it means using the same mobility files,
matrix files and software parameters.

We performed statistical analyses for all the loci.

contact: baccim@aospterni.it , lancia.massimo@jinfinito.it

or gabriele.margiotta@poste.it
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P-063
Tetragametic chimerism in a true hermaphrodite child

Cdlica, MV, Rodriguez Cardozo MB, Abovich M,
Valente, Ribas N, Di Lonardo AM

Banco Nacional de Datos Genéticos, Unidad Inmunologia,
Hospital Carlos G. Durand,
J. B. Ambrosetti 743 (1405), Buenos Aires, Argentina

Human congenital chimerism is due to the coexistence of
two genetically different cell lines either in the whole body
or limited to the blood.

In order to prove the generation mechanism of congenital
chimerism in a hermaphrodite newborn child, we used
DNA polymorphisms of autosomic STRs, chromosome Y
and MHC genes in a peripheral blood sample and genital
tissues biopsies. All these genetic markers allow us to see
the mendelian inheritance of genes.

The results obtained from this patient demonstrated that
the most probable cause of congenital chimerism, so called
TETRAGAMETIC CHIMERISM, occurred through the
fertilization of two ova by two spermatozoa, followed by
the fusion of the zygotes and the development of an
organism with intermingled cell lines.

* Corresponding author. Tel.: +54 11 4982 1716; fax: +54
11 4982 0625
E-mail address: bndg@infovia.com.ar (A.M. Di Lonardo).

P-064
Ethnic Contributions to the Extant Population of
Argentina: as shown by uniparentally inherited genetic
markers.

Daniel Corach, Andrea Sala and Miguel Marino

Servicio de Huellas Digitales Genéticas and Catedra de
Genetica y Biologia Molécular, Facultad de Farmacia y
Bioquimica, Universidad de Buenos Aires
Junin 956 Ciudad Autonoma de Buenos Aires. Argentina.

The population of Argentina is the result of three major ethnic
contributions. The original population of South America is of
Amerindian ancestry and its arrival from Asia to the New World
is accepted to have occurred over 18.000 years ago. A second
contribution was provided by the Spanish conquerors that arrived
to the now a days territory of Argentina in 1536 and maintained
their migration since then. A third contributor was introduced
during the seventh century, as a working force, the slaves
imported from West Africa. At present, it is not possible to
distinguish the presence of African phenotypes in our population;
however its genetic contribution can be traced. Finally, during
the late XIX and early XX centuries an intense migration wave
from Europe and Near East occurred. The history of the admixed
Argentina can be traced back to 19 generations and a big deal of
admixture might have taken place.

In order to investigate the ethnic contribution to the extant
population of Argentina a set of 322 unrelated males inhabiting
10 provinces of Argentina were selected at random from samples
of routine forensic casework. Three major geographic regions
were considered: Northeastern (Formosa, Chaco, Corrientes and
Misiones Provinces, N=102), Center (Buenos Aires, Santa Fe and
Entre Rios Provinces, N=120) and South Southwestern
(Mendoza, Rio Negro and Chubut Provinces, N=100). DNA was
extracted from blood samples. Each sample was analyzed by 15
autosomal STRs included in PowerPlex16 and the uniparentally
inhereted genetic markers including: the SNP DYS199, nine Y-
STRs (DYS19, DYS385a/b, DYS3891/1I, DYS390, DYS391,
DYS392 and DYS393); mtDNA D-Loop sequence at HVR I and
II; and the ins/del of 9bp at Region V. The use of well defined
Amerindian uniparentally inhereted genetic markers could
determine the ancestry of the individuals that belong to

aboriginal or non-aboriginal patri or matrilineages. Mitochondrial
DNA analysis allowed us to detect the presence of the main four
Amerindian specific as well as European and African
haplogroups. The analysis of Y-chromosome markers allowed to
find Amerindian specific polymorphism (such as DYS199 T).
The results were analyzed considering the geographical regions
from where the samples were obtained in order to assess their
similarities. The overall results suggest that 58% of the
individuals belong to one of the major Amerindian mtDNA
haplogroups (A: 13,44%, B: 35,48%; C: 34,4% and D: 16,66%),
18% showed the DYS199 T variant; 12% belongs to both
Amerindian matri and patri lineages and 36% of the total exhibit
non-Amerindian lineages. The analysis of these results by
geographical areas showed a good correlation with historical and
geographical records. The results presented in this work supports
previous investigations based on blood groups and autosomal
genetic markers analyzed in urban population of different cities
of Argentina.

Contact: shdg@ffyb.uba.ar
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P-065
Validation of the AmpFIstr® SEfiler™ kit

Cordoba S., Alape J., Camargo M.

Grupo de Genética Forense- Convenio INMLyCF-ICBF.
Instituto Nacional de Medicina Legal y Ciencias Forenses.
Bogota — Colombia

The use of new STR markers (SE33) includes at the
AmpFlstr® SEfiler™ kit is of grate utility in different
cases at the laboratory especially in cases of Paternity and
forensic investigations. With this marker is possible to

increase the probability due to its high polymorphism.

Recently it has been great improvement in commercial kits
that offer large multiplex reactions in a single step,
systems whit high discrimination power and reliable and

reproducible results.

The AmpFlstr® SEfiler™ kit the recent commercial
product of Appiled Biosystems that offers 11 STR from
human autosomes chromosomes D2S1338, D3S1358,
D8S1179, D16S539, DI18S51, D19S433, D2I1S11,
HUMFGA, SE33, HUMTHOI, HUMvVWA, and

amelogenin.

In this work several aspects were assayed. Differences in
extraction methods, differents PCR reactions volume,
sensitivity and specificity and application on pathernity
cases. The assays were evaluated at the ABI PRISM 3100

genetic analyzer using different qualities controls.

Contact: imlmartha@hotmail.com

P-066
Isolation of DNA using IsoCode Cards

Cordoba S., Prieto A., Camargo M.

Grupo de Genética Forense- Convenio INMLyCF-ICBF.
Instituto Nacional de Medicina Legal y Ciencias Forenses.
Bogota - Colombia
The use of new device for DNA isolation (IsoCode Card)

for amplification from Blood and saliva, is of grate utility

at the laboratory especially in cases of Paternity.

The recent commercial product does not require the use of
organic solvents, the procedure is easy and permit a rapid

isolation of DNA for use in amplification reactions.

In this work several aspects were assayed: different body
fluid samples, different washes and elution volumes,
amplification with different commercial kits and others.
The assays were evaluated at the ABI PRISM 3100 genetic

analyzer using different qualities controls.

Contact: imlmartha@hotmail.com
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P-067
The DNA extraction from pulp dentine complex of
both with and without carious teeth

Corte-Real A', Carvalho M?, Anjos MJ?, Andrade L2, Vide
MC?, Corte-Real F?

"Faculty of Medicine. University of Coimbra 3000
Coimbra. Portugal *Forensic Genetic Service. National
Institute of Legal Medicine. Largo da Sé Nova, 3000
Coimbra. Portugal
*National Institute of Legal Medicine. Largo da Sé Nova,
3000 Coimbra. Portugal

Looking across the various forensic environmental
conditions, the teeth constitute a valuable source of DNA
and therefore of particular interest for casework analysis.
The main objective of this paper is to show that, despite
some adverse forensic condition such as degraded human
body remains and exhumed material, the dentine (in pulp
dentine complex) keeps, in the majority of cases, its
integrity.

In this study we use a sample of thirty human teeth (both
with and without carious) after extraction during dental
treatment. We analyze fifteen STRs and both high variable
regions I and IT of mitochondrial DNA.

Each tooth was prepared using a technique that comprises
the mechanic removal of the enamel, central pulp and
cement. The DNA extraction was carried out with a
commercial kit but the protocol was adjusted according to
the specificities of the sample. This procedure has allowed
us to obtain a genetic profile of mitochondria DNA in all
the samples as well as to define a profile of STRs in some

of them.

Contact: a_cortereal@yahoo.com

P-068
A single assay for human-specific quantification of less
than one picogram DNA and detection of the presence
of PCR inhibitors in forensic samples
Costello MT, Schumm, JW
The Bode Technology Group, 7364 Steel Mill Rd.,
Springfield, VA 22150; USA.
james.schumm@bodetech.com

We describe the development, validation, and application of a
duplex real-time PCR assay for human-specific quantification of
DNA samples containing as little as 0.5 pg/ul of DNA. The assay
simultaneously detects PCR inhibitors within the sample. It is
important to include human-specific quantification of DNA in
casework sample analysis to insure successful DNA
amplification and profiling. Much recent research has focused on
the use of real-time quantitative PCR to achieve this goal. This
approach is less labor intensive, less time consuming, more
accurate, and lends itself to automation better than previous
methods such as slot-blot hybridization (1). Our work builds on
that described by Nicklas and Buel (2), Richard et al. (3), and the
commercially available Quantifiler™ Kit (Applied Biosystems,
Foster City, CA). We have combined the sensitivity and human
specificity of Alu-based real-time quantification with the
presence of an internal positive control allowing detection of
PCR inhibitors in the sample. A/u sequences are short, repeated
elements that are interspersed throughout the primate genome in
upwards of 500,000 copies. We selected the Yb8 subfamily of
Alu genes because of its sequence specificity to higher primates
(4). Using this target, we developed primers and a fluorogenic
probe for a quantitative real-time PCR assay (5). The assay also
contains an internal positive control (IPC) system that is
multiplexed with the Alu quantification system, consisting of a
fixed quantity of non-human DNA template added to each
reaction well, and a second set of primers and fluorogenic probe
specific for the non-human template. The combination of human
DNA quantity data from the Alu system and DNA quality data
from the IPC system provides the analyst with substantial
information to aid in deciding dilution or concentration schemes
prior to STR amplification, thereby significantly reducing the
number of samples that need to be re-evaluated following initial
profiling. Validation work indicates the assay is accurate and
precise in the range of 50 ng/pl to 0.5 pg/pl. Thus less than one
human genome equivalent can be detected accurately. Species
specificity tests indicate the assay is at least 5000 times more
specific for higher primate DNA than any other species tested.
The IPC system is very sensitive to inhibition observed with
addition of hematin, indigo, or humic acid. The assay has been
successful with a variety of non-probative sample types.

1. The features of this assay will allow us to apply it very
effectively to evaluation of touch evidence samples. With so little
sample available in these situations, it is critical to make the right
decision to use more or less extracted DNA in the first profiling
test.

REFERENCES: 1. Walsh PS, Varlaro J, Reynolds R. A Rapid
Chemiluminescent Method for Quantitation of Human DNA. Nucleic
Acids Res. 1992;20:5061-5.

2. Nicklas JA, Buel E. Development of an ALU-based, Real-time PCR
Method for Quantitation of Human DNA in Forensic Samples. J
Forensic Sci. 2003; 48(5):935-44.

3. Richard ML, Frappier RH, Newman JC. Developmental Validation of
Real-Time Quantitative PCR Assay for Automated Quantification of
Human DNA. J Forensic Sci. 2003; 48(5):1041-6.

4. Carroll ML, et al. Large-Scale Analysis of the Alu Ya5 and Yb8
Subfamilies and their Contribution to Human Genomic Diversity. J Mol
Biol. 2001; 311:17-40.

5. Holland PM, Abramson RD, Watson R, Gelfand, DH. Detection of
specific polymerase chain reaction product by utilizing the 5'-3"

exonuclease activity of Thermus aquaticus DNA polymerase. Proc Natl
Acad Sci USA. 1991; 88:7276-7280
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6.P-069
Allele distribution at two STR loci (D15S642 and
D15S659) in the Croatian population

Crkvenac Gornik Kl, Stingl K2, Kerhin Brkljacic V2,
Grubic Z*

'Department of Genetic and Metabolism, Paediatric
Clinic,

*Tissue Typing Centre, University Hospital Zagreb,
Croatia

Population studies of two STR loci (D15S642 and
D15S659) were carried out in a sample of 130 unrelated
healthy individuals. After PCR amplification samples were
run on 6% polyacrylamide gel in automated sequencer
(ALFexpress). Twelve different alleles were identified at
D15S642 locus and 11 alleles at D15S659 locus. The most
frequent alleles at D15S642 were: allele 2 (16.7%), allele 8
(16.3%) and allele 9 (14.0%), while the most frequent
genotype was: 2-2. Among 11 different alleles at D15659
the most frequent were: allele 9 (22.1%), allele 3 (19.1%)
and allele 8 (18.4%). Genotype 9-8 showed the highest
frequency (9.6%) at D15S659 locus. The observed
heterozygosities for these two loci were 0.81818 for
D15S642 and 0.83088 for D15S659. PIC was calculated as
follows: 0.88 for D15S642 and 0.83 for D15S659. No
significant deviations from Hardy-Weinberg equilibrium
could be observed for these systems. The results indicate
that these two loci are useful genetic markers for paternity

testing as well as for prenatal or postnatal diagnosis.

Contact: zgrubic(@kbc-zagreb.hr

P-070
Genetic data for the locus SE33 in a South Portuguese
population with
Powerplex® ES System

Cruz C, Vieira-Silva C, Ribeiro T, Espinheira R

Forensic Genetics Service, National Institute of Legal
Medicine, Lisbon

The SE33 (ACTBP2) locus is one of the most informative
short tandem repeat systems for human identification.
The aim of this study was to establish the allele
frequencies distribution of SE33 locus in a south
portuguese population, which can be used for forensic
purposes.
Blood samples for paternity testing were obtained in
Bloodstain Cards from 328 unrelated individuals, residing
in the south of Portugal. DNA was extracted by the
Chelex-100 method and the SE33 locus was amplified
using the Powerplex® ES System (Promega Corporation,
Madison WI, USA) according to manufacturer
instructions. The amplified products were separated in an
ABI PRISM 3100 Automatic DNA Sequencer. The data
were analysed by Genescan® Analysis 3.7 and
Genotyper® 3.7 software.
The allele frequencies and forensic parameters of interest
were calculated and the Hardy-Weinberg equilibrium was
evaluated. A comparison with others populations was
performed.
A total of 170 genotypes and 38 alleles were observed.
The most common alleles were 16 and 29.2 (73,2%). It
was detected an out of ladder allele (39.2).
Heterozygosity and power discrimination values confirm
the high degree of polymorphism and discriminating
power of this locus.
This study demonstrated that SE33 is a useful locus for
forensic identification that should be added to the set of
STRs loci routinely studied in order to increase the
discrimination potential, namely in complex cases which
involve relatives.

contact: genetica@dlinml.mj.pt
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Identification in forensic anthropology and its relation
to genetics
Cunha E, Pinheiro J, Soares I, Vieira D N.
Instituto Nacional de Medicina Legal, Delegacdo de
Coimbra.Coimbra, Portugal
cunhae@antrop.uc.pt
The aim of this communication is to call the attention to the fact
that DNA can not replace the anthropological analysis. If, in one
hand some of the benefits of genetic analysis are their exclusive,
on the other, a genetic profile can not provide data on some of the
basic parameters of the biological profile, such as age at death
and stature. Thus, it is the combination of both anthropological
and genetic expertises that can indeed lead to a positive
identification. Without a biological profile given by the
anthropological expertise, the DNA could be usefulness.
We here present two cases which can be considered antagonic. In
the first, identification was confirmed by genetics, while in the
second genetics was not conclusive. The former one, concerns a
body re-examination in the Pico Island (Azores) by a forensic
anthropologist of the National Institute of Forensic Medicine. A
complete skeletonized victim of a homicide was recovered from
the field after denunciation by one of the murder witnesses. At
that time, around one year after the crime had been committed,;
the victim was autopsied and buried. It was supposed to be a
luso-american individual and DNA analysis were done to
confirm his identity. Although the genetic profile was
accomplished, the prosecutor did not accept it as an unequivocal
identity proof, since it could also be compatible with eventual
existing brothers. Consequently, further data was required,
namely dental charts which were sent to be matched with the
victims’ one. As this matching was problematic, the victim was
exhumed and a second autopsy was then performed. Besides the
verification of correspondence between ante and post mortem
dental records, a thorough anthropological analysis led to the
achievement of a much more reliable characterization of the
individual.
In the second case study the body was autopsied by a forensic
pathologist and a forensic anthropologist at the Office of
Forensic Medicine of Viseu (Gabinete Médico-Legal de
Viseu).An almost complete skeleton from an isolated site in the
field, missing the bones of extremities, was found superficially
buried, 15-20 cm depth by a rural worker. The biological profile,
achieved by anthropological and odontological analyses, matched
with a missing individual in the area who was disappeared for
four years. DNA analyses performed on bone and teeth samples
later on, once compared with the one of a relative, confirmed the
individual’s identity. The victim was suspected to have been
murdered by his wife and daughters. However, on the basis of the
skeletal remains, it was not possible to establish the cause of
death. Since this person was reported as missing, the genetic
profile of the victims’ relatives was already available at the
National Institute of Forensic Medicine for matching leading to
an easy confirmation of identity already suspected by the
anthropological multidisciplinary expertise.
We argue that it is important for the forensic community and
even to the general public to be aware both of the benefits and
drawbacks of genetic analysis when leading with non-identified
human remains. Genetics is really a fantastic tool in
identification. However, it is not the only step. In spite of one of
the advantages of genetics is being able to supply a quantitative
result, which makes possible to provide the probability that
another person shares the same genetic assert, the lack of
relatives to compare with, sometimes invalidates its usefulness.
In these circumstances the classical anthropological analysis
remains as valid as ever.

P-072
LR-calculation of any kinship situation using a
graphical interface: generate two or more hypotheses,
draw the family trees and assign the DNA-profiles to
person symbols

Dajda T, Jung M

bj-diagnostik GmbH, Kerkrader Str. 11, 35394 Giessen,
Germany

Based on an idea of Thm and Hummel (Z. Immun. Forsch.
149, 405-416, 1975) and the kinship-algorithm by C.H.
Brenner (Genetics, 145, 535-542, 1997) we developed a
graphical interface to allow an intuitively construction of
alternative family trees represented by two or more
hypotheses. The family tree can be constructed like with a
graphics design programme. The LR formulas/results will
be generated accordingly to the family tree and
hypotheses. Drop person symbols and draw the connection
lines between them with a computer mouse. Silent Alleles
and mutations can also be treated. A simulation module
allows calculations for any kinship scenario (the number
of markers and the number of persons can be varied). This
module be used to plan a DNA-analysis in a deficiency

case (how many markers, which persons should be tested).

Contact: michael.jung(@bi-diagnostik.de
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Investigation of single nucleotide polymorphisms
associated with ethnicity

Daniel R, Walsh SJ, Piper A

Centre for Forensic Science, University of Technology
Sydney, NSW, Australia

Single nucleotide polymorphisms (SNPs) have been
widely investigated as markers in human genetic studies
ranging from comparative population variation to disease
linkage studies. As a result of the low mutation rate of
SNPs, they are also considered to be useful markers of
biogeographical ancestry.

Recently, in forensic genetics, attention has returned to
SNPs, particularly due to their association with ethnicity
and physical appearance. Such developments are
potentially of great benefit to forensic investigators who
are unable to match crime scene samples to database
profiles. Unfortunately, physical characteristics are usually
polygenic traits that are influenced by a number of genes
and, in some cases, by environmental factors. However,
many genes contain SNPs that are highly polymorphic in
different ethnic groups.

As the first component of an investigation into the utility
of SNPs as markers of ethnicity or appearance, we have
developed the initial stage of an ethnicity multiplex. From
an extensive literature survey, six autosomal SNPs were
selected on the basis of strong associations with particular
ethnic groups. The SNPs were specifically chosen for
their potential to distinguish the major ethnic groups in the
Australian population.

The ABI Prism® SNaPshot™ Multiplex kit (Applied
Biosystems) based on single base extension of an
unlabelled oligonucleotide (extension) primer was utilised
for the development of the multiplex. Primer concentration
optimisation experiments were conducted prior to
genotyping over 200 hundred buccal swab samples
collected from participants representing a cross-section of
the Sydney community. Allele and genotype frequency
data has been used to assess the usefulness of the
multiplex as a predictor of ethnicity. Results have been
cross-compared to genealogical information, self-declared
by the participant over three generations.

The results from this preliminary research are promising in
that distinct genotype distributions are evident among the
predominant populations under study. Statistical analysis
has been applied to empirically evaluate the observed
trends.

DNA phenotyping is as yet in its infancy. The
development of rapid and robust tests suitable for
identification of phenotypes specific to the Australian
population will provide a valuable intelligence tool for
forensic investigators.

Contact: Runa.Daniel@student.uts.edu.au

P-074
Artificial blood chimerism due to graft-versus-host-disease
after liver transplantation

Dauber EM!, Miiller CJ?, Schoniger-Hekele M.2, Dorner G,
Wenda S, F.Miihlbacher’, Mayr WR!

!Division of Blood Group Serology, Medical University of
Vienna, Austria
’Division of Gastroenterology and Hepatology, Medical
University of Vienna, Austria
3Division of Surgery, Medical University of Vienna, Austria

After transplantation of solid organs a small amount of the
donor’s cells can be detected in the recipient’s blood which
usually indicates a good prognosis for organ survival in liver
transplantation. But in case of graft-versus-host disease (GVHD),
however, donor’s cells proliferate and produce an immune
response against the recipient. In this case a higher degree of
chimerism is observed.

Two months after liver transplantation a recipient developed
diarrthea and leucopenia, which were interpreted to be side
effects of therapy with ganciclovir for cytomegalovirus infection.
After cessation of ganciclovir, however, no improvement was
observed and a blood sample was sent to our laboratory to
exclude graft-versus-host disease as a possible reason for his
condition.

Multiplex-STR-typing has been carried out applying the
AmpFISTR  Identifiler PCR  Amplification Kit (Applied
Biosystems, Foster City, USA). A blood chimerism with a higher
percentage of donor’s than recipient’s cells was observed. Two
buccal swab samples taken inside from each cheek also showed a
mixture of the DNA profiles of donor and recipient. Only the eye
brows showed the recipient’s DNA profile itself. Another blood
sample was taken 2 weeks later, three days before the patient
deceased. This DNA profile was identical with the donor’s
profile, which was identified in a sample stored after tissue
typing prior to transplantation.

To find out, whether the chimerism could already have been
observed in tissue sections of a bone marrow puncture taken on
the first onset of clinical symptoms, a singleplex PCR of the
ACTBP2 (SE33) locus was carried out: 15% of the nucleated
cells derived from the donor. Histopathology had just described
hypocellular bone marrow without giving any clues to GVHD.
Additionally, material from 21 different biopsies taken during
autopsy was investigated. A chimerism was detectable in all
samples except the transplanted liver, which only showed the
donor’s alleles.

In course of progression of clinical symptoms, the recipient
increasingly showed the donor’s DNA profile and his blood
sample was found to be identical with the donor at the zenith of
graft-versus-host disease. Just his hairs were found to be free of
the donor’s DNA genotype and exhibited only his own alleles.
Therefore, STR-typing of bone marrow samples should be
performed whenever an early stage of graft-versus-host disease is
suspected. Hair samples of the recipient and material of the
donor, if available, have to be investigated, in order to identify
the two cell lines, as the major component does not necessarily
represent the recipient’s cell line.

contact: eva-maria.dauber@meduniwien.ac.at
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P-075
Two apparent mother/child mismatches due to
mispriming at the D3S1358 and the SE33 locus

Dauber EM', Parson W2, Glock B', Mayr WR'

!Division of Blood Group Serology, Medical University of
Vienna, Austria
’Institute of Legal Medicine, Innsbruck Medical University,
Austria

We report two cases of apparent mother/child
mismatch due to opposite homozygosity. They were
observed at the D3S1358 locus after amplification
with the AmpFISTR IDfiler PCR Amplification Kit
(Applied Biosystems, Foster City, USA) amongst
825 meioses and at the SE33 locus after PCR with
the original primers published by Polymeropoulos et
al. [1] amongst 1219 meioses.

The D3S1358 results were identical with the
Geneprint Powerplex 16 System (Promega, Madison,
USA). After lowering the annealing temperature in a
singleplex PCR at the D3S1358 [2] and the SE33
locus the mendelian inheritance between mother and
child was restored in both cases. Therefore a point
mutation in the primer binding region had to be
supposed.

A PCR with alternative primers lying outside of the
primer binding sites of the original oligonucleotides
confirmed these results. The alternative amplicons
were sequenced and proved a point mutation in the
binding site of the original primers. In case of the
mother/child mismatch at the SE33 locus the failure
of PCR was due a base substitution in the reverse
primer region, which was already reported by other
authors [3]. A point mutation near the 3’ end of the
reverse primer was found to be the reason for non-
amplification of the D3S1358 allele, which has not
been reported so far.

To overcome the problems of isolated parent/child
mismatches due to opposite homozygosity a
singleplex PCR with lower annealing temperatures
can easily be performed to reestablish mendelian
inheritance in case of base exchanges in the primer
binding site.

[1] Polymeropoulos et al. 1992 Nucl Acids Res 20(6):1432
[2] Li et al. 1993 Hum Mol Genet 2(8):1327

[3] Hering et al. 2002 Int J Legal Med 116:365-367

contact: eva-maria.dauber@meduniwien.ac.at

P-076
PCR-based diagnosis of cytomegaloviruses in paraffin-
embedded heart tissue

Dettmeyer R, Miiller J, Poster S, Madea B

Institute of Forensic Medicine, University of Bonn,
Stiftsplatz 12, 53111 Bonn, Germany

Introduction. Immunohistochemical and molecular-
pathological techniques have improved the diagnosis, but
the incidence of virus-induced lethal myocarditis still
remains unclear. Studies of myocarditis in adults
demonstrated that numerous cases of acute myocarditis
can not be diagnosed, according to the Dallas criteria, by
traditional hematoxylin-eosin staining of endomyocardial
biopsies. Previously, we reported on detection of
enteroviruses (EV) including coxsackieviruses B3
(CVB3), parvovirus B19 (PVB19), adenoviruses (AV) and
Epstein-Barr virus (EBV). We analysed cytomegalovirus
DNA from paraffin-embedded heart tissue with PCR.
Therefore, we established a reliable method to isolate
DNA from formadehyde-fixed and paraffin-embedded
material.

Materials and methods. Postmortem samples were
obtained from 70 cases with suspected sudden infant death
syndrome (SIDS). Eight myocardial samples were taken
from each heart at standardized locations. Viral DNA was
extracted from paraffin-embedded myocardial, liver and
spleen samples with the Genial First-DNA-Kit (Genial,
Troisdorf, Germany). The prerequisite for virus PCR was
the amplification of cyclophilin (cyc). To avoid false-
positive results due to contamination, negative controls
were performed in all experiments. PCR products were
sequenced on a ABI 310 sequencer. Sequence comparison
was performed by a BLAST search of NCBI Gen-Bank.
PCR products were also analysed on polyacrylamide gels.
Results. Cytomegalovirus-DNA was detected in 2 out of
70 cases of suspected SIDS. In all SIDS cases, the
myocardial samples revealed no signs of myocarditis
according to the Dallas criteria using conventional
histologic stainings.

Discussion. Acute myocarditis can be diagnosed by PCR
as a rapid method. Given the fact that in endomyocardial
biopsies, the detection of cytomegaloviruses would be
regarded as a pathological finding, this can be regarded as
the cause of death, especially in SIDS cases presenting
immunohistological signs of myocarditis in addition

contact: rdettmey(@uni-bonn.de
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P-077
Y Chromosome Polymorphisms in Argentine
Population

Di Lonardo AM, Santapa O, Valente S, Filippini S
Banco Nacional de Datos Genéticos, Unidad Inmunologia,
Hospital Carlos G. Durand, J. B. Ambrosetti 743 (1405), Buenos
Aires, Argentina

Short tandem repeats (STRs) loci are the most informative PCR
based genetic markers available to date for attempting to
individualize biological material. The full use of DNA typing
technology in forensic science has grown up by the development
of National DNA databases. That is the reason why today, many
efforts are made to build up Y STRs databases for forensic
purposes. Knowledge about mutation rates and mutational
process of short tandem repeats (STRs), microsatellite loci used
in paternity testing and forensic analysis, is crucial for the correct
interpretation of genetic profiles. In our study, we analyzed Y
Chromosome Polymorphisms for the loci: DYS19, DYS389I,
DYS389II, DYS390, DYS391, DYS392, DYS393, DYS385,
DYS439, DYS438, in unrelated Argentine individuals, most of
them from Buenos Aires. Statistical interpretation of the results
let us create a database of our own population, and we also
studied paternity cases to discover genetic inconsistencies in
father-son biological relationship testing.

Materials and methods: Blood specimens were collected from 301
unrelated males, most of them from Buenos Aires city, and 63 father-son
pairs. DNA was extracted by the salting out method (Miller et. al.).
Multiplex PCR amplification of six loci: DYS19, DYS385, DYS389II,
DYS390, DYS391 and DYS393 was performed using Y-Plex™ 6
(Reliagene Technologies, Inc.) kit, and the PCR amplification of five
loci: DYS3891, DYS389Il, DYS392, DYS438 and DYS439 was
performed using Y-Plex™ 5 (Reliagene Technologies, Inc) kit, according
to the user’s manual provided by the mangfacturer. The amplified
products were detected using an ABI PRISM® 3100 Genetic Analyzer
(PE Applied Biosystems).The results were analyzed using GeneScan
Analysis v 3.7 software (PE Applied Biosystems) and the alleles were
typed using Genotyper v3.7 software (PE Applied Biosystems). The
recommendations of the International Society for Forensics Genetics
(ISFG) were followed for typing and interpretation.

Results: A total of 301 male unrelated individuals were analyzed
for all 10 Y-STR loci and produced 274 haplotypes, of wich 258
haplotypes were unique, 11 were found in two individuals , 3
were found in three individuals, 1 was found in four individuals
and the most common haplotype. DYS19 14, DYS3891 13,
DYS389II 29, DYS390 24, DYS391 11, DYS392 13, DYS393
13, DYS385 11/14, DYS438 12, DYS439 12, was found in five
individuals. The haplotype diversity calculated from the 10 Y-
STR loci was 99.92% and the Genetic Identity: 0.0041. Most
frequent haplotypes in our population sample have been
compared with the Y-STR Haplotype Reference Database
(www.yhrd.org, Institute of Legal Medicine, Medical Faculty,
Charité, Humboldt University, Berlin-Germany) considering
eight loci for the minimal haplotype and ten loci for the extended
haplotype. The study of 63 alleged father-child non-exclusion
cases with 15 autosomal STRs performed with Amp F/STR®
Identifiler™, showed three alleles 14/16/17 at DYS385 locus, in
one case. We observed one double mutation displaying two
genetic inconsistencies at two different loci: DYS3891 and
DYS389I1, between father (DYS3891: 12, DYS3891I: 28) and
son (DYS389I:13, DYS3891IL: 29) with W= 99,9999991 % (15
autosomal STRs). We also found mutational events in two
unrelated individuals, three alleles at DYS385 locus: 12/13/14,
and a biallelic pattern at DYS19 locus: 15/16.

E-mail: bndg@infovia.com.ar.

P-078
FOUR HIGHLY POLYMORPHIC STR-LOCI AS A
“SCREENING TEST” IN PATERNITY CASES

Dorner G, Dauber EM, Wenda S, Glock B, Mayr WR

Division of Blood Group Serology, Medical University of
Vienna, Austria

The aim was to design a “screening method” for
paternity cases by investigation of 4 loci in a single
run. We chose 4 highly polymorphic markers with a
high chance of paternity exclusion: SE33 (0.905),
D12S391 (0.791), D8S1132 (0.708) and D6S389
(0.845). The expected cumulative CPE (chance of
paternity exclusion) for these 4 loci is 99.9%, the
calculated probability to find 3 or more exclusions is
81%.

A triplex PCR (SE33, DI12S391 and D8S1132),
which can be detected simultaneously with a
singleplex PCR (D6S389) in the same electrophoresis
run, has been established.

74 paternity cases (48 non-exclusions, 26
exclusions), already investigated with conventional
markers (red cell antigens, red cell enzymes, protein
polymorphisms), 4 VNTR- (D1S80, YNZ, COL2AI,
APO-B) and 11 STR- (SE33, THO1, vWA, FGA,
D12S391, D8S1132, FES/FPS, F13B, CD4, LPL)
loci were included in the study.

All non-fathers were detected in this paternity
screening approach with at least 2 exclusions, in 21
out of 26 cases (81%) three or more exclusions were
found. A single exclusion at the D6S389 locus, which
was probably due to a mutation in the paternal
germline, was found in a non-exclusion case.

In 66% of the non-exclusion cases the CPE was
between 99% and 99.9%, in 34% the CPE was higher
than 99.9%; in 36 of these 47 cases (77%) the
probability of paternity was >99.75%, which
corresponds to the attribute “paternity practically
proven”.

contact: gudrun.dorner@meduniwien.ac.at
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P-079
A TRIPLEX-PCR FOR SE33, D12S391, D8S1132 AND
A SINGLEPLEX-PCR FOR D6S389 IN A SINGLE
RUN
Dorner G, Dauber EM, Wenda S, Glock B, Mayr WR

Division of Blood Group Serology, Medical University of
Vienna, Austria

A triplex-PCR was developed for the highly polymorphic
STR loci SE33, D12S391 and D8S1132. The primers were
labelled with different dyes as the amplicons have partially
overlapping size ranges. The highly informative STR locus
D6S389 had to be amplified separately, as a multiplex-
PCR without changing the primer sequences of the other
loci was not possible. The D6S389 singleplex-PCR
products were labelled with a fourth dye and could
therefore be analysed in a single run together with the
triplex-PCR products.

In this study and we investigated the triplex-PCR loci and
D6S389 in a sample of 342 unrelated Austrian Caucasoid
individuals. These data were in concordance with former
results obtained after singleplex PCR and native
polyacrylamide gel electrophoresis (SE33, D8S1132) or
denaturing fragment analysis on an A.L.F. DNA
Sequencer (D12S391). Some rare and new SE33 alleles
have been detected and sequenced. Population data and
statistic parameters were calculated for all loci. No
deviation from Hardy-Weinberg equilibrium was
observed.

Parameter SE33 | D12S391 | D8S1132 | D6S389
Observed 0.953 0.898 0.857 0.924
heterozygosity

XZ

86.86 25.91 39.20 48.28
df 28 28 36
78

p 0.234 0.573 0.065 0.078
Polymorphism

information 0.940 0.870 0.840 0.890
content

Matching 0.009 0.026 0.039 0.023
probability

Power of | 0.991 0.974 0.961 0.977
discrimination

Power of | 0.905 0.791 0.708 0.845
exclusion

Typical

paternity index | 10.69 4.89 3.49 6.58

These 4 markers have been used to establish a “screening
test” for paternity cases (see presentation of Dorner et al.,
Four Highly Polymorphic STR-Loci as a “Screening Test”
in Paternity Cases)

contact: gudrun.dorner@meduniwien.ac.at

P-080
A new primer set in a SRY gene for sex identification:
its implication in forensic applications and prenatal
diagnosis
Drobni¢ K
Forensic Science Centre, Ministry of the Interior, Ljubljana,

SLOVENIA
Sex determination can be an important piece of information in
various forensic investigations, especially in sexual assault cases,
but can be also useful in prenatal diagnosis of foetus with a
known family history of genetic disorder affecting only male
child. Because of that a gender determination has nowadays
become a part of a human identification PCR kits. Although
different PCR-based methods are known to identify a sample as
originating from a male or a female, the only sex test included in
commercially available human identification PCR kits for gender
determination is based on the amelogenin sex test described by
Sullivan et al., with primers spanning a part of the first intron,
which results in two PCR products that vary from each other by 6
bp. The test is quick and effective but new studies showed that is
not always reliable. The frequency of a deletion of Y copy of the
amelogenin gene occurs between 1.85 % and 0.02 % depending
on a population and “deleted-amelogenin males” (designed as
DAMs) would have been identified as women. In the Slovene
national DNA database the number of phenotypic male
individuals reached 3713 and one individual showed a sex test
failure. The observed frequency of the amelogenin sex failure in
our Caucasian sample is thus 0,027 %. Considering the
consequences of the result obtained only using an amelogenin
marker, we have tried to design a new primer set to facilitate the
integration of the SRY sex test into multiplex STR human
identification kits. This poster presents strategies and results for
solving problems of a sex test reliability. As forensic samples are
usually low in quantity and mostly very degraded, we decided to
design a primers set which after amplification gave a small
amplicon only 96 bp in lengths. Another benefit of the small
amplicon is that SRY fragment will not overlap with alleles in
multiplex STR kits. At first, different amplification conditions
and primers concentrations were tested using DNA isolated from
9947A and 9948 cell-lines. In the end, the amplification resulted
in only one band peak for a male sample and no reproducible
peaks were observed over minimum threshold in a female sample
even with high quantity of female DNA. To evaluate the
sensitivity of the primers we tested the minimum required input
of male DNA. We obtained peak even with 0.25 ng of template.
After optimalization of concentration we tested the amplification
under PCR condition of commercially kits AmpSTR SGM Plus
(Applied Biosystems) and PowerPlex 16 (Promega) not only
using control DNAs from the kit but also DNA isolated from
reference samples taken from a man and a woman. We succeeded
to coamplify the SRY fragment with STR loci under both
condition without any artefact using male DNAs, but it was
absent from females. Finally, we tested new primers with a
phenotypically normal male, who was genotyped as female,
using either the AmpFISTR® SGM Plus kit or the PowerPlex®
16 kit by lacking the amelogenin Y-specific PCR product.
Identical results were obtained by using three different primer
sets for amplification of this region of the amelogenin gene. The
presence of Y chromosome was determined by using six Y-STR
markers. The male genotype of the individual was also confirmed
by the amplification of a 96 bp long fragment of the SRY gene.
Because it is very important that gender detemination tests give
correct prediction in some forensic cases and prenatal diagnosis,
we propose that this kind of amplicon from SRY locus is
included as an additional safety measure of the sex status,
especially in suspicious samples.

Contact: katja.drobnic@mnz.si
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P-081
Forensic validation of the X-chromosomal STR-
markers GATA165B12, GATA164A09, DXS9908 and
DXS7127 in German population

Edelmann J 1, Lessig Rl, Willenberg Al, Wildgrube Rl,
Hering S?, Szibor R?

Institute of Legal Medicine, University of Leipzig, Germany
’Institute of Legal Medicine, Technical University of Dresden,
Germany
3 Institute of Legal Medicine, Otto-von-Guericke University of
Magdeburg, Germany

The Chromosome X-STRs (ChrX STRs) were
recently recognised as useful tools in forensic kinship
testing, mainly in solving of complex cases. The
highly effective strategy of ChrX microsatellite
haplotyping requires the description of numerous
STR markers. The aim of this presentation is to add
four STRs to the known panel of ChrX markers and
to describe their forensic suitability. GATA165B12
and GATA164A09 were characterised recently and
population data were published for Korean
population samples (Shin SH et al. 2005 and Son JY
et al. 2002). DXS9908 and DXS7127 are not
forensically evaluated yet to our knowledge.

We report here primer sequences, PCR protocols,
allele structures and population data for a German
population sample. We investigated for the four
STRs up to 766 unrelated individuals and up to 333
meioses. The markers described here revealed a
moderate degree of variability (Het = 0.69, 0.67,
0.83, 0.76 and PIC = 0.65, 0.68, 0.72, 0.78,
respectively) low mutation rates and no problems in
handling when the automated fragment analysis was
performed on the ABI PRISM™ 310 Analyzers.
Information regarding location on the ChrX are
drawn from NCBI and by performing an own
recombination study. Performing the exact test for
genotype distribution of the STRs we found no
significant ~ deviation = from  Hardy-Weinberg
equilibrium. All markers are suitable for forensic

purpose.

contact:
leipzig.de

jeanett.edelmann@medizin.uni-

P-082
Relevant aspects for forensic STR analysis of canine
DNA:
Repeat based nomenclature, allelic ladders and PCR
multiplexes

Eichmann C, Berger B, Parson W

Institute of Legal Medicine, Innsbruck Medical University,
Austria

As the dog is deemed to be our closest companion
and most popular pet, it can also be considered as the
most interesting animal species from a forensic point
of view. Canine saliva as well as dog hairs can
remain everywhere where contact between dogs and
humans have taken place. Canine-specific short
tandem repeat (STR) analysis discloses a new
approach for investigating dog attacks and other
forensically important incidents involving dogs. As
forensic identity testing of canine DNA using STRs
is becoming commonplace in resolving criminal
cases it has become increasingly important to have a
set of minimum guidelines, such as common used
STR markers and a reliable nomenclature, which
enables exchange of data and international
collaborations. The majority of canine STR markers
described in the literature are not yet characterized
with respect to their sequence structure and earlier
studies have not been using a uniform repeat-based
nomenclature for the STR alleles. Mostly the alleles
were reported by the estimated fragment size as
determined by electrophoresis of the PCR-products.
The lack of a uniform harmonized nomenclature
makes the application of these markers difficult. Here
we present a nomenclature for a set of forensically
useful STR markers that is adopted from the
recommendations of the International Society of
Forensic Genetics (ISFG) for the nomenclature of
human STRs. We describe two newly designed PCR
multiplexes sensitive to degraded DNA for 8§
polymorphic canine STR markers (FH2087Us,
FH2611, PEZ15, FH2054, PEZ2, PEZ6, WILMS-
TFs, FH2328l). The sequence structure of selected
alleles of these markers was the basis for the
implementation of a repeat based nomenclature.
Additionally, allelic ladders containing the common
alleles for all markers used in both multiplexes are
shown, which allow an unequivocal allele
designation of unknown samples.

Contact: burkhard.berger@uibk.ac.at
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P-083
Molecular analysis of in vitro damaged DNA samples

1
Fattorini P , Tomasella F', Grignani P2, Sanchez
P3, Ricci U4, Carracedo A® , Previdere C 2

'"UCO di Medicina Legale, Dipartimento di
Scienze di Medicina Pubblica, Universita di
Trieste, Italy
* Dipartimento di Medicina Legale e Sanita
Pubblica, Universita di Pavia, Italy
3 Institute of Legal MedicineUniversity of
Santiago de Compostela, Santiago de
Compostela, Spain
* Azienda Ospedaliera-Universitaria “A. Meyer”,
U.O. Genetica Medica, Firenze, Italy

A large extraction of DNA was performed from
500 ml of a male donor blood by
phenol/chloroform procedure. After
spectrophotometric quantification at
0.D.260/0.D.230, about 26 micrograms of the
sample were aliquoted in 72 different eppendorf
tubes. These samples then underwent different
treatments with several physical and chemical
agents (UV radiation at 254 nm, formic aldeyde,
HC], HzOz, F€C13, CU.SO4, FCC13 plus HzOz,
CuSOy4 plus H,0, and NaOH) for a comparable
time (from 1 to 10min). All the treatments were
performed in  duplicate.  After ethanol
precipitation, the samples were redissolved in
H,O and analyzed by the following methods:
EtBr staining, Alu probing, Real Time PCR,
STR typing and SNPs analysis. In addition, to
evaluate the degree of chemical damage of the
DNA bases, Capillary Electrophoresis (CE) was
also performed.

Our data show that most of the above treatments
caused a chemical damage of the DNA template.
In addition, we observed that PCR fidelity was
strongly influenced by the integrity of the
template.

(contact: fattorin@univ.trieste.it)

P-084
Analysis of Y chromosome and mtDNA variability in
the Madeira Archipelago population

Fernandes AT, Gongalves R, Rosa A, Brehm A

Laboratorio de Genética Humana, Universidade da Madeira

The Atlantic archipelago of Madeira is composed of
two islands (Madeira and Porto Santo) with 250.000
inhabitants. These islands were discovered and settled
by the Portuguese in the 15th century and played an
important role in the complex Atlantic trade network

in the following centuries.

The history of local settlements and constrains on the
populations mobility especially due to orography is a
possible explanation for the differences found
between different regions of the Madeira Island. The
genetic composition of the Madeira Islands’
population was investigated by analyzing Y
chromosomal bi-allelic and STR markers in three
different regions of the Main Island plus Porto Santo
Island. We compared the results with mtDNA data
and used the Y chromosome STRs to determine the
variability within each haplogroup. A sample of 143
unrelated males divided into four groups (Funchal
n=35, West Madeira n=39, North and East Madeira
n=46 and Porto Santo n=23) were analyzed.

Significant genetic differences between these regions
and the population of Funchal were found. The
population of Funchal had a lower gene diversity

than expected.
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P-085
MtDNA analysis of ancient samples from Castellén
(Spain): diachronical variation and genetic
relationships.

Fernandez E.'?, Oliver A.>, Turbén D2, Arroyo-Pardo E.!

Y Depto. Toxicologia y Legislacién Sanitaria, Facultad de
Medicina, Universidad Complutense, Madrid, Spain.
2 Unidad de Antropologia. Depto Biologia Animal, Facultad de
Biologia, Universidad de Barcelona, Spain.
Y Seccion de Arqueologia. Museo de Bellas Artes de Castellon,
Castellon, Spain.

Thirty seven bone and teeth samples from Calcolithic
and Iberian ages from several archaeological sites
located in Castellon (Spain) were analyzed for
mitochondrial DNA HVRI polymorphism. Despite of
the presence of high amounts of PCR inhibitors in the
ancient extracts it was possible to recover 150bp
fragments in 9 cases. Recovered lineages suggest a
close relationship among individuals from the same
archaeological site, this suggesting a possible
familiar relationship or the presence of an
homogenous ethnic group. Moreover, Calcolithic
haploypes differed so much from those recovered
from Iberian samples. This points out a possible
genetic replacement between both periods in the

Spanish Levant.

Contact: earroyop@med.ucm.es

P-086
The distribution of Y-chromosomal haplotypes and
haplogroups in two population samples from the
Romagna region (North Italy): differences between
urban (Rimini) and rural area (Valmarecchia)

G. Ferri, S. Ceccardi, F. Lugaresi, F. Ingravallo,
C. Bini, A. Cicognani, S. Pelotti

Department of Medicine and Public Health, Section of Legal
Medicine, University of Bologna, Bologna, Italy

We have studied the distribution of Y chromosomal
haplotypes and haplogroups in two population
samples from the Romagna region (North Italy) by
analyzing male-specific markers, that reflect past and
recent history, like SNPs and STRs. On the basis of
previous studies on human Y-chromosomal single-
nucleotide polymorphisms (Y-SNPs), the non-
recombining part of Y chromosome has been shown
useful for the investigation of population movements.
These slowly evolving markers permit the detection
of differences and similarities among populations
without problems due to recurrent mutations in STR-
based haplotypes. By contrast, Y-STRs are capable to
detect more recent historical events and to resolve
population stratification, but they are significantly
dependent on an accurate sample collection,
especially for neighbouring populations.

Our population samples were collected in the urban
area of Rimini, an ancient port in Roman age and in
the near rural area of Valmarecchia, that is more
isolated and geographically out of ancient trading
ways. 100 autochthonous unrelated males from
Rimini and 70 from Valmarecchia were selected.

We analyzed 11 Y STRs (DYS391, DYS389I,
DYS389II, DYS439, DYS438, DYS437, DYSI19,
DYS392, DYS393, DYS390 and DYS385) by a
commercial kit and 20 binary polymorphisms,
grouped in three multiplexes for determining the
most frequent haplogroups, by minisequencing
analysis. Statistical parameters were calculated using
Arlequin 2.0 package.

The aim of this study is to analyse the
microgeographic heterogeneity of Y chromosome in
a Northern Italian region and to link it to
geographical and historical perspectives.
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P-087
BPA analysis as a useful tool to reconstruct crime
dynamics. Part IT1

Fratini P', Pizzamiglio M', Floris T', Ceneroni G,
Talamelli L', Sampd G and Garofano L'
' Raggruppamento Carabinieri Investigazioni Scientifiche,
Reparto di Parma, Italy
* Raggruppamento Carabinieri Investigazioni Scientifiche,
Roma, Italy

On 18 June 2001, a 42 year-old man was killed with a
single gunshot aimed at his head. The weapon used was a
shotgun “Beretta” cal.20 mod.A300. The victim was shot
while sitting on a sofa placed in the dining room of his
former wife’s friend’s home.
The lady claimed that her friend, who was a hunter, had
come into the room handling his rifle at the end of a long
discussion which had taken place beforehand. She also
showed her friend’s position, added that he just wanted to
scare the victim with no intention of shooting him, but that
an accidental shot had been fired.
The Prosecutor asked our lab to reconstruct the dynamics
of the events, in order to establish what had really
happened, especially as regards the exact positions of the
shooter and the victim when the shot was fired.
We first examined the gun and all its components in order
to exclude mechanical failures or any other fault which
could justify the accidental shot. The weapon was in
perfect order.
In order to reconstruct the trajectory followed by the bullet
and the probable position of the shooter, we examined the
report written by the forensic pathologist, analyzed data
acquired at the crime scene (i.e. evidence on bullet impact,
measurements, etc.), and applied the BPA technique to
bloodstains.
In this regard, particularly interesting were the bloodstains
which had projected around the victim’s head as they
allowed to establish the position of the body and both the
orientation and height of the victim’s head, when it was hit
by the bullet. By elaborating the evidence on the bullet
impact, it was then possible to trace the second part of the
trajectory (from head to wall) and hence estimate the first
part (from shotgun barrel to target) on the basis of the
conclusions reached by the forensic pathologist.

At the end of our study, by using 3D graphic software

(AutoCAD 2000®), we were able to show that at the

moment of the shot :

— the shotgun was working perfectly excluding any
accidental shot ;

— the victim was sitting on the sofa with his head turned
to the right and his legs apart;

— the shooting distance ranged between 2 and 3 meters;
the position of the shooter was different from the one
stated by the lady, indicating the possibility of a
voluntary murder. Contact: lugaro@tin.it

P-088
BPA analysis as a useful tool to reconstruct crime
dynamics. Part I

Fratini P', Pizzamiglio M' ,Floris T',Pierni M' and
Garofano L'

! Raggruppamento Carabinieri Investigazioni Scientifiche,
Reparto di Parma, Italy

This paper concerns a case of two bodies which were
found dead in their bedroom, shot several times with
a semiautomatic pistol.

It was essential to establish if we were dealing with a
double homicide or rather the shooting of the first
victim, followed by suicide of the second.

We refer to technical activities we conducted at the
crime scene and the analytical approach we adopted,
based on DNA as well as on BPA analyses of the
bloodstains we recovered, studied and collected
during CSI.

Following this method, also supported by ballistic
exams, it was possible to establish the exact position
of the first victim, as well as that of the shooter and
reconstruct the dynamic of the event.

This shows, once more, that to obtain affordable and
useful results for investigation we need to look to an
integrated  analytical approach  which  uses
contributions from all aspects of forensics, especially

when DNA and BPA analyses are available.

Contact: lugaro@tin.it
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P-089
Adoption of automated DNA processing for high volume DNA
casework:A combined approach using magnetic beads and real-time
PCR
Frégeau CJ', Lett M', Elliott I', Bowen KL', White T, Fourney RM'
National DNA Data Bank Royal, *Evidence Recovery Unit, Canadian
Mounted Police, Ottawa, Ontario
In the past five years, the National DNA Data Bank of Canada has
successfully processed over 75,000 blood, buccal or hair samples from
criminal offenders using a fully integrated and automated approach
requiring very little human intervention. As of April 18 2005, the number
of offender hits (crime scene to offender) recorded was 3161 and the
number of forensic hits (crime scene to crime scene) was 390. In
February 2004, an initiative was created between the RCMP Biology
Operations and the National DNA Data Bank group to increase the
number of profiles contained in the crime scene index of the data bank in
order to enhance the number of hits established with serious unsolved
crimes. A new DNA extraction process was developed and adapted for
our TECAN Genesis 150 Robotic Workstations but optimized to allow
processing of break and enter (B&E) samples from non-suspect cases.
The magnetic bead extraction technology from Promega (DNA IQ™)
was evaluated on a variety of samples from B&E cases (e.g. cigarette
butts, chewing gums, swabs from manipulated objects, bloodstains). Our
initial work focused on the recommended protocol from the manufacturer
based on the company’s Lysis Buffer and binding conditions. While
blood swabs and trace swabs produced good DNA yields and generated
STR profiles, many potential crime scene samples such as chewing gums
and cigarette butts failed to produce results. Blood swabs prepared with
different types of soil also failed to produce results. Modifications to the
lysis step, the DNA binding step onto the magnetic beads, the resin wash
and DNA elution step were needed to optimize recovery of DNA using
our robotic workstations. Using our modified and automated protocol, as
little as 0.003 ng/ul (0.10 ng total) from very compromised samples can
be isolated using the Promega DNA IQ™. The DNA yields obtained
using the magnetic bead-based approach were equivalent to conventional
processes and 3-4 fold higher for samples compromised with soil.
Promega DNA IQ™ process produces better quality DNA than organic
extraction, and resulted in very balanced peaks across all STR loci tested.
To determine the amount of human DNA present in the B&E samples,
real-time PCR technology was used. The Quantifiler™ Human
Quantification Assay developed by Applied Biosystems 1) quantitates
human DNA specifically by using human specific primers for a single
copy gene and 2) ascertains the presence of PCR inhibitors in the DNA
extract upon failure to amplify an internal PCR control. The amplification
assay set up has been incorporated at the end of the extraction routine on
our TECAN robotic workstation followed with actual cycling and
detection in an ABI PRISM™ 7000 instrument. This assay is extremely
simple to automate yet is very sensitive detecting reliably down to 0.003
ng/ul of DNA using the Promega K562 standards. The PCR setup of all
samples following their quantification is also carried out robotically using
the output file from the ABI PRISM®™ 7000 instrument. This automated
protocol combining Promega DNA IQ™ and ABI RT-PCR technology
represents a unique way to process B&E samples in a very efficient and
cost effective manner. A full batch of 84 samples plus controls (96 in
total) can be extracted in approximately two hours 15 min. following
lysis overnight, quantitated in approximately two hours as well (30
minutes to set up the reactions on the robotic workstation and 1 hour 46
min for amplification and detection in the ABI PRISM® 7000 instrument)
and setup for STR amplification in approximately 1 hour. The TECAN
Genesis 150 Robotic Workstations used in our process are equipped with
non-disposable Teflon-coated stainless steel tips and a stringent tip
washing routine was developed to prevent cross-contamination. A true
2% bleach wash was strategically incorporated within the extraction
process as well as after an extraction session using large volumes of
system’s liquid i.e. distilled water to remove any traces of DNA as well
as any traces of residual bleach from the line and tips. The use of the
bleach within the extraction does not have any adverse effect on the yield
of DNA nor the quality of the STR profiles produced.Our original
Sample Tracking and Control System (STaCS™) created for the National
DNA Data Bank of Canada was amended to accept B&E type samples.
These modifications allowed us to keep the highest standards of quality
control while maintaining our capacity 1) to have a tight control over
B&E sample traffic and ensure that all samples are processed error-free in
the shortest possible time, 2) to batch process B&E samples while
maintaining the capability to customize processing conditions for each
sample (large scale versus small scale extraction), 3) to re-process B&E
samples at any step in the analytical process. This newly developed
automated protocol combining Promega DNA IQ™ and ABI RT-PCR
technology is currently being evaluated for other more challenging

casework investigations (chantal.fregeau@rcmp-gre.ge.ca).

P-090
A novel DNA probe chemistry for HyBeacons®: rapid
genetic analysis
French D!, McDowell DG', Thomson JA!, Brown T2,
Debenham PG'

ILGC, Queens Road, Teddington, TW11 OLY, UK
2School of Chemistry, University of Southampton, Highfield,
Southampton, SO17 1BJ UK
The analysis of single nucleotide polymorphisms (SNPs)
and short tandem repeats (STRs) has proven extremely
valuable in both healthcare and forensic analyses.
However, such analyses have historically been confined to
the specialist analytical laboratory both because of the
processing and specialist nature of the equipment required
as well as the dependence on a skilled analyst for

interpretation.

In the field of genetic analysis, homogeneous PCR offers
much potential for simplifying the analytical process.
However, the majority of such systems are still confined to
the specialist laboratory. We describe here a novel
homogeneous PCR probe system termed HyBeacons®”
suitable for rapid genetic analysis.

HyBeacons are synthetic fluorescent oligonucleotides
which increase in fluorescence upon hybridisation without
the need for quencher moieties, secondary structures,
multiple probe interactions or enzymatic degradation.
Analytical interpretation is based on the generation of
melting peaks post amplification and hence it is the
stability of the probe / target interaction which is the basis
of the result rather than any increase in fluorescence per
se.

In SNP analysis, the presence of a base change within the
probe binding site can be highly destabilising depending
on the nature and position of the mismatch. With careful
assay design, melting peaks can be readily produced with
delta Tms of 7-11°C which are easy to interpret.
Advantageously the same probe analyses both forms of the
sequence and hence both homozygotes and heterozygotes
are easily called in a single tube with each sequence
effectively acting as a internal positive control for the
assay. Data will be presented for a number SNPs
commonly typed within the medical profession
demonstrating result direct from saliva in as little as 15-30
minutes.

For STR analysis, HyBeacons can be similarly applied
since melting temperature is affected by the length of
hybridising sequence as well as the presence of any
mismatches. Whilst less advanced than the SNP assays,
we will again present data indicating the potential for the
analysis of STRs direct from saliva.

It is anticipated that HyBeacon based assays, in association
with a suitable analytical platform, could be configured for
use away from the specialist laboratory in primary
healthcare or certain forensic settings, significantly
reducing the time to result. In consequence, rapid
diagnosis and therapy could be achieved in a healthcare
setting, whilst for forensic applications, data could be
rapidly obtained to inform and prioritise further
investigations. Contact: Jim.Thomson@lgc.co.uk
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P-091
Paternity Investigation in Father or motherless cases:
how to improve statistical analysis for missing kids
DNA databank?

Fridman C, Gattas GJF, Lopez LF, Massad E

Department of Legal Medicine, Bioethics and Occupational
Health, Faculty of Medicine-University of Sdo Paulo, Brazil

Paternity investigation of families where the trio
mother, child and alleged father is complete is almost
well defined nowadays. Different genomic DNA
amplification kits are used and at least the genetic
markers recommended by the American CODIS are
performed. Many times the mother or the alleged
father is absent or deceased, and one has to work
statistically with other family members or half
brothers and sisters, trying to deduct the genetic
constitution of the parent. This situation is frequent
in DNA databank that is constructed in order to
investigate missing kids families. In these cases is
necessary to do “reverse paternity determination”
where the number of genetic markers used must be
calculated in order to get the probability of paternity.
Herein, we illustrate this situation describing one
fatherless and one motherless cases. In the first one
two sisters wished to know if a deceased man was
their Dbiological father. The genotype of the
unavailable alleged father was reconstructed based on
testing his other family that includes a daughter and
son, and compared the results with the genotype of
the two sisters and their mother. In the second case
the paternity investigation was done in a girl case
having only the alleged father and a maternal aunt. In
both cases the DNA analysis was done using STR
loci presented in the AmpFLSTR® Identifiler® PCR
Amplification Kit (Applied Biosystems) plus loci
HLADQAI1, LDLR, GYPA, HBGG, D7S8, GC,
F13A01, FESFPS, and D1S80 totalizing 25 markers.
We discuss here the importance of the right selection
of polymorphic markers in special when we need to
deal with similar situations in the DNA databank that
was elaborated to identify missing kids in Brazil in a
Project that calls “Caminho de Volta”. The first
seven months of project (106 families) revealed a
increased number of families where only one of the
parents is present (58% only mother and 16% only
fathers) compared to only 13% of families where
biological material was collected from both parents.

Contact: cfridman@usp.br
Financial Support: FAPESP

P-092
mtDNA lineages in two Tunisian Berber communities:
comparing diversities between villages and towns

Frigi S!, Yacoubi B, Pereira F>*, Pereira L%, Cherni L, Amorim
A%, Elgaaied AB!

!Laboratory of Molecular Genetic Immunology and
Biotechnology, Faculty of Sciences, Tunis, Tunisia
’IPATIMUP (Instituto de Patologia e Imunologia Molecular da
Universidade do Porto), Porto, Portugal
3Faculdade de Ciéncias da Universidade do Porto, Porto,
Portugal
Haploid markers are know to be more sensitive to genetic drift,
bottlenecks and founder events due to its effective size being Y4
relatively to autosomal. These effects can be dramatic when
samplings are carried out in small villages, where inbreeding is
very strong, as it has been the case of most studies conducted in
North Africa aiming to compare Berber and Arab communities.
We can ask, therefore, if this sampling strategy is suitable for the

construction of forensic database.

We tried to evaluate the biases introduced by such a sampling
strategy by comparing the mtDNA haplotype diversities (HVRI
and HVRII) between two north Tunisian Berber communities: 47
individuals from the town of Sejenane (over 41,000 inhabitants);
and 33 individuals from the small village of Takrouna (500
inhabitants).

The sampling effort was considerably higher in the small village,
where close kinship was more and more difficult to rule out as
the sampling proceeded, so that at a certain point for all
individuals not yet sampled a male relative had been collected
already.

As expected, the diversity was higher in the town sample
(haplotype diversity = 0.988 +/- 0.008; mean pairwise differences
= 9.521 +/- 4.446) than in the village (haplotype diversity =
0.907 +/- 0.024; mean pairwise differences = 4.625 +/- 2.328).
The probability to find a haplotype match was much smaller in
the town (1.203%) than in the village (9.280%). And with respect
to the haplogroup distribution, the same higher diversity was
observed for the town sample (64% Eurasian; 32% Sub-Saharan;
and 4% North African), comparatively to the village one (97%
Eurasian; 3% Sub-Saharan; and 0% North African).

We assayed also if by pooling small Berber village samples we
would get a similar diversity to the town sample. This assay was
limited to HVRI diversity because this report will be the first one
to describe HVRII diversity in North Africa. When we pooled 47
individuals from the small village of Kesra with 33 from
Takrouna we obtained still a lower diversity (haplotype diversity
= 0.897 +/- 0.028; mean pairwise differences = 4.909 +/- 2.417)
than the town sample (haplotype diversity = 0.979 +/- 0.012;
mean pairwise differences = 6.141 +/- 2.973).

These results claim some thought on the sampling strategy to be
applied to the construction of forensic databases, not only in
Tunisia, but in the rest of North Africa and in other population
coverages, where similar sampling strategies are conducted that
way.

Contact: fpereira@jipatimup.pt
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P-093
The opinion of the Spanish population regarding the
procedural situation of the owners of DNA profiles that
would justify the inclusion of such profiles in a
National Data Base

Gamero JJ', Romero JL', Peralta JL', Carvalho M?, Vide
MC?, Corte-Real F*

'Faculty of Medicine. University of Cadiz. Fragela s/n, Cadiz
11003. Spain
?Forensic Genetic Service. National Institute of Legal Medicine.
Largo da Sé Nova, 3000 Coimbra. Portugal
*National Institute of Legal Medicine. Largo da Sé Nova, 3000
Coimbra. Portugal

Different questions must to be taken into account
with regard to the procedural situation of individuals
involved in crime investigation whose DNA profile
could be included in a national DNA data base.
Among these questions are the following:

1.- Should the DNA profile of an accused individual
be included in a national data base only if found
guilty in specific lawsuits?

2.- Should the DNA profile of an accused individual
be included in a national data base?

3.- Should the DNA profiles of other individuals
involved (suspects) or not in a crime or offence be
included in a data base?

The intention of this paper is to add complementary
information to previously studied aspects of national
DNA data bases, from an ethical and social
perspective. The point of view or criteria held by
Spanish society regarding the procedural situation
which an individual must be in to justify the
inclusion of their DNA profile in a national data base
will be analyzed. Likewise, opinion is also sought
concerning the criteria that should be taken into
account in future regulations affecting data bases in
Spain.

Contact: geneforense@dcinml.mj.pt

P-094
Some social and ethical aspects of analyses and DNA
profile databases

Gamero JJ', Romero JL', Peralta JL!, Carvalho M?, Vide
MC?, Corte-Real F*

'Faculty of Medicine. University of Cadiz. Fragela s/n, Cadiz
11003. Spain
?Forensic Genetic Service. National Institute of Legal Medicine.
Largo da Sé Nova, 3000 Coimbra. Portugal
*National Institute of Legal Medicine. Largo da Sé Nova, 3000
Coimbra. Portugal

There is general agreement concerning the fact that
research into human genetics can affect the
community as a whole, and for this reason it is
necessary for society, and not only scientists, to
discuss and decide on what they wish to accept and
what they wish to reject. It thus seems clear that there
is a need in Spain to examine and define the social
and individual interests faced. In short, the aim of
this study, in accordance with the International
Declaration on Human Genetic Data, as well as the
plan of action "Science and Society" of the European
Commission is to reveal the degree of information
and criteria society has with regard to a question that
may affect it in specific circumstances.

Indeed, it is of great interest to take into account the
opinions of different social groups before adopting
legal decisions related with biotechnology given that,
in order to reach consensus, information should flow
in two directions, Society — Science.

In this paper, the degree of information a
representative sample of the Spanish population has
with regard to DNA profiles is analyzed, as well as
the point of view this population holds concerning
the criteria of reliability, quality, precision and
security that must be established for the analysis and
protection of stored forensic genetic data. Finally, the
population's opinion concerning other questions
relevant to this subject is also sought.

Contact: geneforense@dcinml.mj.pt
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P-095
Haplotype distribution of four new Y-STRs: DYS630,
DYS631, DYS634 and DYS63S5 in a Chinese population

Gao Yl, He Yz, Zhang Zl, Bian S'

'Department of Forensic Medicine, Medical
School of Soochow University, Suzhou, P.R.
China
*Deparmtent of Anatomy, School of Preclinical
and Forensic Medicine, Sichuan University,
Chengdu, P.R. China

In this study we analyzed the four new Y-STR
loci, DYS630, DYS631, DYS634 and DYS635,
investigated haplotype distributions of these Y-
STR loci in a Chinese Han population (eastern
China), and sequenced alleles of the four loci for
clarifying the structure. Extracted DNA was
amplified by PCR and the PCR products were
analyzed by non-denaturing polyacrylamide gel
electrophoresis. Alleles were sequenced on an
ABI 3700 wusing a Dye Terminator Cycle
sequencing  kit. During the genotyping
procedure, no PCR products were found for all
the 20 female specimens at the four Y-STR loci
which indicated the male specificity of the four
Y-STR loci we studied. DYS630, DYS631 and
DYS635 were found to be simple repeat
systems, while DYS634 was complex repeat
systems. Seven alleles at DYS630, four alleles at
DYS631, five alleles at DYS634 and seven
alleles at DYS635 were observed in our
population sample.The gene diversities of
DYS630, DYS631, DYS634 and DYS635 were
0.797, 0.418, 0.459 and 0.809, respectively. A
total of 50 different haplotypes was observed in
79 males. The haplotype diversity for all the four
Y-specific STR loci in Chinese population was
calculated to be 98.3% and the stand error (S.E)
was calculated to be 0.3%.The results indicate
that these four loci are useful Y-linked markers
for forensic applications.

(contact: yuzhengao@suda.edu.cn).

P-096
Distribution of Y-chromosomal haplotypes in the
Basque Country autochthonous population using a 17-
locus multiplex PCR assay

Garcia Ol, Yurrebaso Il, Uriarte Il, Pérez JAI,
Pefias R', Alonso S?, de la Rua C2, Izagirre NG
Flores C3, Martin P4, Albarran C4, Alonso A*

"Area de Laboratorio Ertzaintza, Larrauri Mendotxe 18, E-
48950 Erandio, Bizkaia, Spain
Departamento de Genética, Antropologia Fisica y Fisiologia
Animal, Universidad del Pais Vasco, Bilbao, Spain
3Unidad Investigacién, Hospital Univ. “Nuestra Sefiora de
Candelaria”, Servicio Canario Salud, Tenerife, Spain
*Instituto Nacional Toxicologia y Ciencias Forenses, Seccién
Biologia, Luis Cabrera 9, E-28002 Madrid, Spain

Y-STR haplotypes were determined from a sample of
168 unrelated males from the Basque Country
autochthonous  population  (individuals  were
considered autochthonous if the 8 surnames and
birthplace of their grandparents were of Basque
origin) using the AmpFISTR Yfiler PCR
Amplification kit (Applied Biosystems) that
coamplifies 17 Y-STRs. The panel of markers
includes the 9-locus European minimal haplotype
(minHT) and the markers DYS437, DYS438,
DYS439, DYS448, DYS456, DYS458, DYS635 (Y
GATA C4) and Y GATA H4.

Genomic DNA was extracted by the standard
phenol/chloroform  extraction procedure. PCR
amplification was performed according to the
manufacturer's recommendations. Samples  were
denatured for 5 min at 95°C and typed on an ABI310
sequencer.

Allele designations were made according to
recommendations of the DNA Commission of the
International Society for Forensic Genetics.

The number of alleles and haplotypes, the gene
diversities, the discrimination capacity and the
cumulative haplotype diversity were calculated and
compared with results obtained with the minHT-loci
only.

contact: gobiesO1(@euskalnet.net
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P-097
Basque Country autochthonous population data on
D2S1338, D19S433, Penta D, Penta E and SE33 loci

Garcia Ol, Yurrebaso Il, Uriarte 1', Pérez JAI,
Pefias R', Martin P, Albarran C2, Alonso A’

! 4rea de Laboratorio Ertzaintza, Larrauri Mendotxe 18, E-
48950 Erandio, Bizkaia, Spain
’Instituto Nacional Toxicologia y Ciencias Forenses, Seccion
Biologia, Luis Cabrera 9, E-28002 Madrid, Spain

Before a new marker system can be introduced into
forensic casework, a population database for the
relevant population must be established for statistical
evaluation of the evidence. Therefore, this report
presents allele frequency data in a Basque Country
autochthonous population sample (n = 204) for 5
STR loci. The loci are: D2S1338, D19S433, Penta D,
Penta E and SE33.

Whole blood was obtained from unrelated Basque
autochthonous donors. Individuals were considered
autochthonous if the 8 surnames and birthplace of
their grandparents were of Basque origin. Genomic
DNA  was  extracted by the  standard
phenol/chloroform extraction procedure.

PCR amplification was performed according to the
manufacturer's  recommendations  using  the
AmpFISTR Identifiler PCR Amplification kit
(Applied Biosystems) and the PowerPlex 16/ES
Monoplex Systems (Penta D, Penta E and SE33)
(Promega Corporation). Samples were denatured for
5 min at 95°C and typed on an ABI310 sequencer.
Allele designations were made according to
recommendations of the DNA Commission of the
International Society for Forensic Genetics.

Statistical evaluations were performed using the
computer program GDA (Genetic Data Analysis) and
PowerStats.  Analyses included the possible
divergence from Hardy-Weinberg expectations and
other parameters of forensic importance: observed
and expected heterozygosities, mean exclusion
chance,  polymorphic information  content,
discrimination power and the possible associations
between loci.

contact: gobiesO1(@euskalnet.net

P-098
2004-2005 GEP proficiency testing programs: special
emphasis on the interlaboratory analysis of mixed
stains.

Garcia-Hirschfeld J', Alonso A', Garcia O, Amorim A®
and Gémez J'

!Instituto Nacional de Toxicologia y Ciencias Forenses,
Departamento de Madrid;
’Laboratorio de la Ertzaintza. Seccién de Biologia,
Departamento de Interior, Gobierno Vasco,
3 Instituto de Patologia e Imunologia Molecular da
Universidade do Porto.

Both the 2004 and the 2005 GEP proficiency testing programs
consisted in a simulated paternity case and a simulated forensic
criminal case each including 4-5 reference samples (saliva or
blood) and 2 forensic samples (mixed stains of semen and saliva
or blood and saliva, and clean or contaminated hair shafts).

Due to the widespread use of commercial STR kits, the paternity
test is no longer a problem apart from punctual discordances.
Nevertheless a theoretical challenge is also included in the
paternity test and the results obtained evidenced that rare alleles,
mutations and possible silent alleles are treated very differently
among participating laboratories.

Moreover the forensic tests have become the more fruitfully of
the exercise. The results showed that even in forensic labs,
preliminary test are not always performed. Samples management
errors, transcription errors and missing a contributor in a mix are
also punctually observed.

In the results of the 2004 forensic test (a mixture stain was
analyzed consisting of 100 pl saliva from a female and 50 pl of a
1:20 semen dilution subsequently applied to a Whatman®
Bloodstain Card) apparently inconsistent results were observed
between autosomal STR profiling and mitochondrial DNA
sequencing results. Additional validation studies were planned by
the GEP Working Group to progress in the interpretation of
mtDNA from different mixed stains.

In the present year a new forensic challenge was proposed: an
unbalanced mixture stain of saliva and blood (10 pl of saliva and
30ul of blood) from two related contributors (sharing maternal
and paternal lineages). Also hair shafts contaminated with blood
have been sent to be analyzed.

As a consequence of the high unbalanced presence of the saliva
and the low DNA content in this body fluid, no lab detected the
minor component in the mixture even when preliminary tests
indicated the presence of saliva. This evidence the fact that the
detection of a minor contributor in a mixture is still a key
outstanding in forensic investigation.

Related to the hair analysis also discussion is going to be
generated because of the specific extraction procedures applied at
each laboratory and its influence in final mtDNA results.

For the first time in the 2005 exercise all labs were required to
send electropherograms and analysis data to better detect the
errors source.

Contact: julia.garcia@mju.es
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P-099
A comparative study of the sensitivity and
specificity of luminol and fluorescein
on diluted and aged bloodstains and subsequent
STRs typing

Garofano L', Brighenti A, Romani F, Mameli A?, Marino
Al My D!, Festuccia N', Paolino S', Pizzamiglio M!

! Raggruppamento Carabinieri Investigazioni Scientifiche,
Reparto di Parma, Italy
? Raggruppamento Carabinieri Investigazioni Scientifiche,
Reparto di Cagliari, Italy

Luminol and fluorescein are very important reagents
for diluted and aged bloodstain detection at crime
scene. The aim of this study was to carry out a
comparative study of the sensitivity and specificity of
these two presumptive blood tests using a series of
diluted bloodstains (from 1:10 to 1:10000000) on a
large variety of substrates, as well as, to evaluate the

ability to type STRs on treated samples.

lugaro@tin.it

P-100

“Projeto Caminho de Volta”: a Brazilian DNA
Program for Missing Kids

Gattas GJF', Garcia CF', Fridman C', Neumann MM?,
Lopez LF', Barini AS', Souza APH', Boccia TMQR/,
Kohler P', Battistella LR', Wen CL?, Massad E'

'Department of Legal Medicine, Bioethics and
Occupational Health, Faculty of Medicine-University of
Sdo Paulo
2 Centro de Pesquisa e Prevengdo em Politicas Sociais,
CEPESP, Sdo Paulo
7 Telemedicine, Department of Pathology- Faculty of
Medicine - University of Sdo Paulo, Brazil

The Brazilian missing kids” project called "Projeto Caminho de
Volta" that means “coming home” is a program created by our
group in collaboration with the public security services of Sdo
Paulo State, including molecular biology, genetics, psychology,
bioinformatics and telemedicine methodologies. Each year, 8000
kids and teenagers (under 18 years old) disappear from their
homes only in Sdo Paulo State. In Brazil the number is about
30.000 per year. The reason for this event is not well addressed in
our country and there is no epidemiological data about it, making
difficult to establish effective preventive programs. For this
reason this system was designed to follow three main goals: 1) to
identify, through an epidemiological study, why there is so many
cases of missing kids; 2) to help in the identification process of
recovered missing kids after years (death or alive) it was
developed a DNA data base including biological samples of
parents (reference) to be compared to a DNA database of
children and teenagers with unknown families (questionable); 3)
to give psychological support to missing kids families during the
entire process. Since September 13, 2004 this program received
100 families, only in the city of Sdo Paulo, totalizing 48 boys and
52 girls missing, with ages ranging from 2 to 17 years old
(average = 11,5 yo). The first analysis showed the mean
problems are physical injury against children (30%), domestic
violence (20%), alcoholism (20%), drug addiction (9%), and
sexual abuse (5%) resulting in running away of the kids (80%)
that prefer to be on the street than at home. In fact, about 40% of
them are cases of more than one time of disappearance. For the
DNA database all the family members are being genotyped using
AmpFLSTR® Identifiler® PCR Amplification Kit (Applied
Biosystems) that amplify 16 genetic markers (including CODIS
loci). The reference database (family members that went to police
to notify the disappearance) was mainly represented by only
mother DNA (58%) followed by only father (16%) or both
(13%); the remaining cases are from other family members like
siblings (4,4%), grandmothers (3,5%), aunts (3,5%), and uncles
(1,6%). All families data are automatically included in the online
project database developed by our group. This program that
allows the rapid search and comparison between the genetic and
epidemiological information brings a new challenge in missing
children identification in Brazil and should provide data to
establish future preventive public programs.

Contact: gfgattas@usp.br

Financial Support: Special Human Rights Secretariat - Federal
Government/FAPESP.
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P-101
Validation of the Mentype® Argus X-UL kit

C. Gehrig and A. Teyssier
Institute of Legal Medicine, Geneva, Switzerland

With the aim of wusing X-chromosomal
polymorphic markers in Swiss crime cases
(female DNA on a male background) and
particularly in kinship testing, a validation study
of the Mentype® Argus X-UL kit was performed.
The Argus X-UL kit is a commercial multiplex
system which contains Amelogenin for gender
determination as well as four uncoupled X-
chromosomal STR markers (DXS8378, HPRTB,
DXS7423 and DXS7132). In this study, we
present the results of some forensic validation
studies including the following aspects

detection limit, evaluation of stutter bands,
analysis of female/male mixtures, frequency
data from a swiss population study, validation of
our protocol consisting of blood on FTA cards
and amplification in a small PCR reaction
volume (10 pl). The use of these markers in a

deficiency paternity case will also be shown.

Contact: Christian.Gehrig@hcuge.ch

Christian Gehrig, Institute of Legal Medicine, 9 av. de
Champel 1211 Genéve 4, Switzerland.
christian.gehrig@hcuge.ch

P-102
Genetic variability at eleven STR loci and mtDNA in NOA populations (Puna
and Calchaqui Valleys)
Giménez P', Albeza MV?, Acreche N Castro JA!, Ramon MM, Picornell A'
!Laboratori de Genética, Universitat de les Illes Balears, Spain
2Facultad de Ciencias Naturales, Universidad Nacional de Salta, Argentina

Human populations from the Andean region of North Western Argentina
(NOA), due to their origin and their historical-demographic peculiarities,
constitute an anthropological interesting motive of study. There is little
reliable information on the structure of these populations before contact
with Europeans in the late 15th century. In addition, the lack of historical
data for the post-contact period means that the exact origin and/or the
degree of admixture of the inhabitants of this region is also unknown.In
this Andean region two zones can be differentiated, from an ecological
and human point of view: the Puna and the Calchaqui Valleys. The Puna
region in the Province of Salta (NW Argentina) is a typical Andean
plateau at high altitude, which is arid or semi-arid. The populations in this
region have extreme life conditions: low temperatures, low oxygen
pressure and poor soils. In addition, they are distanced from other urban
populations by poor and difficult roads. All these factors cause the
isolation of these populations. The settlement model in the Puna region, is
a dispersed one with a small population density. In this Andean area, San
Antonio de los Cobres (altitude 3,880m) is the most populated locality
(approx. 3,000 inhabitants). The Calchaqui Valleys are in the East of the
Puna, with an altitude between 1,700 and 3,000 m, occupying a band of
approximately 200 km of extension in sense north-south (provinces of
Salta, Tucuman and Catamarca). In the pre-Hispanic epoch, these valleys
were inhabited by the diaguitas and these pre-Hispanic societies reached
the highest socioeconomic and cultural levels. The population dynamics
of this zone is complex, as a consequence of the invasion of the Incas, the
European colonization and, finally, the polity of estrangement of the
rebels, from half of the XVIth century until the end of the XVIIth, which
supposed the disappearance of an important part of the population. The
current population (25,000 inhabitants in whole) has a low density and is
unequally distributed; the most populated localities are Cafayate (approx.
9,000 inhabitants) and Cachi (6,000). This area has characteristics
different from the rest of the Argentine, which are similar to those of the
neighboring countries, specially Bolivia and Chile. It is a region of
ecological and cultural specific characteristics, combination of Andean
and Amazonian, because it was formed with peoples of both high and low
lands. Some demographic and only a few genetic data for these
populations, mainly based on blood groups and cytogenetic techniques,
have been published elsewhere. Also preliminary data on STRs, but no
data on mtDNA, have been published to date. The purposes of the present
study were: (i) to study the STR variation in Puna and Calchaqui Valleys,
(ii) to develop a mtDNA HVRI database from NOA individuals and, (iii)
to compare with Europeans and other American populations from the
literature. DNA samples from 161 unrelated individuals were analyzed:
106 from different localities of the Puna (Salta) and 55 from Calchaqui
Valleys. The STRs studied were: D3S1358, vWA, FGA, D8S1179, D21S11,
D18S51, D5S818, D13S317, D7S820 (AmpF/STR Profiler Plus, PE Applied
Biosystems), HUMF13A1 and D12S391. The mtDNA region subjected to analysis
was 15997-16400 (HVRI region). The RFLP motif —7025 4/ul was also analysed
in the samples to determine those that showed haplogroup H. In non-H
samples, every control region sequence was assigned to a haplogroup by
using the sequence motifs indicated by Richards et al. (Am J Hum Genet
2000, 67: 1251-1276).The eleven STRs studied in the 161 individuals
from these populations showed an heterozygosity of 0.762. The number
of alleles observed, between 7 and 17 (average 10.2), was high, taking
into account that they are small and inbreed populations, probably due to
the Amerindian-European admixture in these Andean populations. In
mtDNA (HVRI) a total of 34 different haplotypes in 99 individuals were
observed, defined by 50 variable positions. The incidence of unique
haplotypes (13.1%) was very low. In relation to shared haplotypes, 21
haplotypes were shared by two or more individuals, 17 within the same
population, and 4 between both populations. The gene diversity was
approximately 0.92, in both populations, and the random match
probability was 10%. Amazingly, the haplogroup analysis showed that all
the individuals in both NOA populations had Amerindian haplogroups
(A, B, C, D). Therefore, there is no indication of European female
contributions for these populations. Genetic diversity of the Y-
chromosome should be studied in order to estimate the proportion of
Amerindian and European genes, and the asymmetrical mating according
to sex and ethnic group, in NOA populations. apicornell@uib.es
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P-103

Constituting a Y chromosome Short Tandem Repeats
loci database in Sicily
E.Ginestra (1), I. Ciuna " , Maria Guamaccia(z),
Antonella Agodi(z), D.Piscitello(l), C.Trapani (1),
Giovanni Marci(z), Gianluca Paravizzini(z), C.
Romano(l), G. S.Travali ® and L . Saravo"*

! Laboratory of Molecular Biology — Raggruppamento
Carabinieri Investigazioni Scientifiche (RaClIS), Messina; Italy.
@ Department of Biomedical Science,, University of Catania,
Italy
? Department of Human Pathology, University of Messina, and
*Laboratory of Molecular Biology

Many Y chromosome Short Tandem Repeats (STRs)
have been studied and characterized over the past
years. A few Y-STRs multiplex kits have been placed
on the market for forensic and population study
purposes. The aim of our work was to analyse a
sample of Sicilian male individuals to evaluate the
allelic frequency and, thus, the possibility to
implement a genetic database. An 11 loci Y-STR
Typing kit was used to yield haplotype profiles from
male DNA; amplification products were detected on
ABI PRISM 310 Genetic Analyzer and examined by
Genemapper v 3.2 (Applied Biosystems). The
population sample subjected to the screening resulted
to be very different with regards to certain loci
whereas other loci allelic profile was less variable.
Despite a minor discrimination power within the
entire population, Y-STRs represent a valid tool to
simplify male/female DNA mixture interpretation
which is a major challenge when biological traces are
found in case of sexual assault. As regards to this, our
results indicated that Y-STRs could be used to
identify male individuals with a reasonable accuracy.

Keywords: DNA STR typing; Y STR-DNA
database, Y aplotype

*Corresponding author:
rismebiologia(@carabinieri.it

P-104
A SNP-STR LOCUS WITHIN THE HLA CLASS 1T
REGION:

SEQUENCE AND POPULATION DATA OF D6S2822
Glock B, Reisacher RBK, Dauber EM, Wenda S, Dorner G,
Mayr WR

Division of Blood Group Serology, Medical

University of Vienna, Austria
Polymorphic STR markers within the HLA region can be used
for a better characterization of HLA haplotypes, determination of
disease associations, recombination point mapping or even for
forensic testing if no linkage disequilibrium exists.
In this study, population genetics of the tetranucleotide repeat
locus D6S2822 (M2_4 25; GATA129G03; GenBank G10435;
UniSTS 239167, 464402, 464403; [1], [2]) situated nearby the
HLA class II region (6p21.3) were investigated in an Austrian
Causasoid population sample of 153 unrelated individuals in
order to reveal its specifications.
PCR amplification was performed using the primers described by
Matsuzaka et al. [2]. Typing of the amplification products in
comparison with a locus-specific allelic ladder containing the
most common alleles as well as cycle sequencing applying
BigDye chemistry were carried out using denaturing capillary
electrophoresis on an ABI Prism 310® Genetic Analyzer.
Sequencing of a total of 34 alleles from the population study and
further samples, which were not included into frequency data,
revealed 7 different sized alleles ranging from 189 to 213 bp and
showing a (TATC)y.14 (CATC);_, repeat pattern. No incomplete
repeats were found. Additionally, 17 bp upstream from the repeat
region (base 65 of the 5’-flanking region) a A/G SNP, with the
minor allele G (23.5%) and the major allele A (76.5%), was
observed.
The resulting allele frequencies (n=153) as well as further
statistic data are shown below:

Allele designation* Allele frequency
11 0.026
12 0.261
13 0.510
14 0.183
15 0.017
16 0.003
Rate of heterozygosity: 0.595
Power of exclusion: 0.285
Polymorphism information content: 0.580
Power of discrimination: 0.816
Typical paternity index: 1.230

* the rare allele 10 was only found once in the additional samples
and thus not included into frequency data

No deviation from Hardy-Weinberg equilibrium could be

detected (0.4<p<0.5). Furthermore no mutations were observed

in 263 meioses in 71 families.

The tetranucleotide locus D6S2822 showed an interesting

sequence structure and an average allele distribution. It might,

apart from its applications concerning the HLA system, due to its

SNP nearby the repeat region, be a candidate for phylogenetic

investigations. Further work was carried out subsequently on the

linkage of D6S2822 with other HLA-STR loci, which will be

displayed on another poster.

contact: eva-maria.dauber@meduniwien.ac.at
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A multiplex PCR design for simultaneous genotyping
of X chromosome short tandem repeat markers

Gomes I'?, Carracedo A%, Amorim A™*, Gusmao L'

!Institute of Pathology and Molecular Immunology, University of
Porto, Portugal
’Institute of Legal Medicine, University of Santiago of
Compostela, Spain
3Faculty of Sciences, University of Porto, Portugal

Short tandem repeat markers (STRs) are extensively
used as genetic tools in forensic and population
studies. Genotyping of STRs Ilocated on the
autosomes and on the Y chromosome (ChrY) has
revealed significant information for application in
these fields, whereas X-chromosome STRs have so
far played a slender role. However, in the past few
years, the human X chromosome has become object
of studies that focus on genetic markers suitable for
population and forensic analysis. In forensics, X-
STRs can complement other STRs located on other
chromosomes, especially in complex kinship testing,
as in the so-called paternity missing cases, when the
probant is female.

In this work, experimental designs were conducted in
order to develop a multiplex PCR amplification
strategy for X-STR genetic markers. ChrX loci were
selected according to the informative power of each
locus described in previous population studies. A
tetraplex system for the following X chromosome
genetic markers, DXS7423, DXS101, DXS8377 and
HPRTB (human phosphoribosyl transferase) was
optimized in a single PCR reaction. These short
tandem repeat markers were typed in 65 individuals
(29 female and 36 male samples) from a Galician
population  (Northern Spain) sample. Locus
DXS7423 revealed 5 alleles (alleles 13-17) and
DXS101 12 alleles (alleles 17-29). For the DXS8377
marker, 17 alleles were found (alleles 40-57)
followed by 12 alleles for the HPRTB locus (alleles
9-16). In this genetic study of the Galician
population, allele frequencies were estimated for all
loci. We compared our data to those obtained in a
German population study (Edelmann et al., 2001;
Szibor et al., 2003) and as expected, exposed similar
results. The simultaneous typing of ChrX markers for
population and forensic studies is a pratical and
simple method to obtain large amounts of
information as proven in many other studies using
autosomal and Y-chromosomal markers.

Contact: igomes@ipatimup.pt

P-106
Y-chromosome lineages from Portugal, Madeira and
Azores record elements of Sephardim and Berber
ancestry

Gongalves R, Freitas A, Branco M, Rosa A, Fernandes AT, Brehm

A

Human Genetics Laboratory, University of Madeira, Campus of
Penteada, 9000-390 Funchal, Portugal

A total of 553 Y-chromosomes were analyzed from
mainland Portugal and the North Atlantic
Archipelagos of Azores and Madeira, in order to
characterize the genetic composition of their male
gene pool. A large majority (78-83% of each
population) of the male lineages could be classified
as belonging to three basic Y chromosomal
haplogroups R1b, J, and E3b. While R1b, accounting
for more than half of the lineages in any of the
Portuguese sub-populations, is a characteristic
marker of many different West European
populations, haplogroups J and E3b consist of
lineages that are typical from the circum-
Mediterranean region or even East Africa. Highly
diverse haplogroup E3b in Portuguese likely
combines sub-clades of distinct origins. The present
composition of the Y chromosomes in Portugal in
this haplogroup likely reflects a pre-Arab component
shared with North African populations or testifies, at
least in part to the influence of Sephardic Jews. In
contrast to marginally low sub-Saharan African Y
chromosome component in Portuguese, such
lincages have been detected at moderately high
frequency in our previous survey of mtDNA in the
same samples indicating to the presence of sex-
related gene flow most likely mediated by the

Atlantic slave trade.
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DNA mixtures in forensic casework: report of 32
criminal
cases resolved with autosomic STRs

Fabricio Gonzalez-Andrade '+ Dora Sanchez. '« Miguel
Bolea > + Begoiia Martinez-Jarreta

! Laboratory of Molecular Genetics, Metropolitan Hospital
(Ecuador)
? Department of Legal Medicine, University of Zaragoza (Spain)

To assess the technical and judicial consequences
resulting from the practical application of DNA
testing in forensic research in the numerous sex
crimes in Ecuador. When a sample contains DNA
from more than one contributor, the interpretation of
its genetic profile becomes complicated. The
incidence, complexity, and importance of mixed
profiles is increasing due to the sensitivity of
polymerase chain reaction (PCR) based typing
methods. Mixed DNA samples fromat least two
contributors can be originated at the scene of crime,
in the course of sample-handling by investigating
personnel or others, during forensic examination,or in
the laboratory. However, in casework, samples may
be degraded, unbalanced, contaminated, etc. thus
overriding theoretical approaches from programmed
validation assays with laboratory samples. The aim of
this work is review our casework results obtained
with the mixed genetic STR profiles encountered in
our laboratory. Occasionally interpretation guidelines
from validation studies are difficult to apply to real
forensic casework, especially in the case of mixed
samples. Exogenous contamination, an unknown
number of contributors or unbalanced proportion of
each one in the sample and a varied degree of
degradation of the biological materials, contribute to
the difficulties in the interpretation of sample
profiles. In this paper we have reviewed all the mixed
genetic STR profiles encountered in our laboratory
and evaluated the problems in the interpretation of
the results. From 32 criminal cases with 53 samples
typed, 36 showed a mixed profile.

Key words: DNA mixtures « STR ¢ sex offences °
Forensic casework * PCR ¢ Justice

Correspondence: fabriciogonzalez@usa.net
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DNA typing in missing persons in Ecuador

Fabricio Gonzalez-Andrade '+ Dora Sanchez. '« Miguel
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! Laboratory of Molecular Genetics, Metropolitan Hospital
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? Department of Legal Medicine, University of Zaragoza (Spain)

Relevant efforts have been continuously made to
identify cadavers and human remains after wars,
socio-political disturbances, and mass disasters.
In many cases, the use of DNA typing
techniques offers a definitive answer for
identification of victims and thus a direct social
benefit is realized. Although DNA analysis is a
highly discriminatory method, it is not self-
sufficient and could not replace an
anthropological evaluation. Amplification and
typing of DNA extracted from compact bone of
human remains could be useful in establishing
the identity of a person, as well as in excluding
possible false identifications. Body identification
are making by using the results from relatives
blood samples and information gathered from
family trees, to predict the genotype of the
deceased family member, in a paternity style
analysis.

There are two types of situations for DNA testing,
called close and open studies. Close studies are those
in which the remains where a family member has
recognized a personal item they believe belonged to
the individual the family member claims is missing,
or where some form of identification has been found
on or near the body, and there is a general agreement
on physical characteristics between ante mortem and
post mortem data. In other words, when we know
personal identity a priori. An open study is when the
identities of all the victims is not known a priori.
Open cases involve remains where there is a little or
no information as to identify individuals. We report 8
cases of missing persons that we resolved by STRs
technology.

Key words: DNA typing * STR « Forensic casework
* PCR * missing persons * Justice
Correspondence: fabriciogonzalez@usa.net
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Genetic data from Huaoranies Amerindian, the last
nomad population from Ecuador, using Power Plex 16
and Power Plex Y

Fabricio Gonzéalez-Andrade '+ Dora Sanchez.' Miguel Bolea
« Begoiia Martinez-Jarreta >
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2 Department of Legal Medicine, University of Zaragoza (Spain)

Huaoranies, Aucas or Jibaros are last nomad
Amerindians from Ecuador and from Amazonia
region. There are only two thousand individuals in
small family groups, located Between the Napo river
in north, and Curaray river in the south. They speak
Hao Tiriro. Linguist studies have been demonstrated
that there are not congeners for this language. They
are a people in extinction, like all diversity from
Amazonia. In a few years, Huaoranies to become
extinct by the oil industry. State of Ecuador has
recognized different indigenous nationalities,
with own identity and language. Ethnicity means
cultural practices and moral values to distinguish
groups and communities. Individuals from ethnic
group see themselves like different to others
social and native groups. This concept has two
dimensions: cultural and social characteristics
(language, religion, faith, location, etc.) and a
sense shared of identity and tradition. Indigenous
Nationality means a joint of thousand-year old
peoples before to Ecuadorian State, that has an
historical identity, language and shared culture,
that live in a certain territory, among his
institutions and traditional forms of social,
economical, political organization and practice of
his own authority. Amerindians from Ecuador
live around all the country.

Adequate evaluation of the DNA forensic evidence
need of proper databases on STR polymorphisms
distribution. In this paper, we report the allele
frequency distribution of STR loci (CSF1PO, TPOX,
THO1, F13A01, VWA, DI13S317, D16S539,
D5S818, D7S820, LPL, HPRTB, F13B), and Y
Chromosome STR (DYS 19, DYS 385 a, DYS385 b,
DYS, 389 I, DYS 389 II, DYS 390, DYS 391, DYS
392, DYS 393, DYS437, DYS 438, DYS 439) that
have proven to be extremely useful for forensic
casework, human identification and population
genetics in a population sample of Amerindian
Huaoranies from Ecuador.

Correspondence: fabriciogonzalez(@usa.net
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Sub-typing of mtDNA haplogroup H by SnaPshot
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Sequencing analysis of hypervariable regions HVSI/II is the most
common approach to mitochondrial DNA (mtDNA) typing in the
context of anthropological and medical studies. In the forensic
field, mtDNA analysis is particularly important in human
identification caseworks where the amount of genomic DNA
recovered from samples as skeletal remains and hair shafts is
extremely reduced. The presence of multiple copies of mtDNA in
any cell can help in collecting a genetic result where typing of
conventional STRs fails or gives unreliable results. However, the
discrimination power of mtDNA typing is quite low also as a
consequence of the maternal inheritance; in fact, about 7% of the
Caucasian population shares the same HVSI/II sequence. In order
to increase the discrimination of the common sequences for
forensic purposes, it could be useful to characterise other mtDNA
polymorphisms, such as single nucleotide polymorphisms (SNPs)
of the coding region defining the most common European
haplogroups. Point mutation detection can be performed by PCR
amplification of a fragment containing the polymorphic site and
restriction  fragment analysis (RFLP) on agarose or
polyacrilamide gels. Recently, a SnaPshot minisequencing assay
based on ddNTPs single base extension of unlabelled primers
immediately adjacent to the polymorphic site was set up; this
provided the association of each individual to one of the nine
major west European haplogroups. In addition, the SnaPshot
method was used to type 7 SNPs allowing sub-typing of
haplogroup H, the most common lineage in the European
population (about 50%).

In this study we analysed 197 individuals from North-Central
Italy (Turin, Pavia, Modena and Florence) by sequencing the
hypervariable regions HVI/I. MtDNA haplogroups were then
scored by RFLP typing. Haplogroup H was shared by 88
individuals (44,7%), in agreement with the distribution found in
other European population samples. The  SnaPshot
minisequencing multiplex reaction set up by Quintans (FSI,
2004) was then used to sub-characterise the Italian haplogroup H
samples. Seven H sub-haplogroups were found with the
following frequencies: H*=47%, H1=28%, H2=4.5%, H3=4.5%,
H4=3.4%, H5=8%, H6=3.4% and H 7=1.2%. Data on Italian H
sub-haplogroups was then compared with the one calculated for
the Spanish (Galician) population sample analysed by Quintans
and a statistical significant difference (P<.0022) was found in the
distribution of the frequencies, probably reflecting a different
population history. On the opposite, the 28 (14%) identical rCRS
HVSI Italian samples showed the same distribution of H sub-
haplogroups, if compared with the Spanish ones. These results
confirm the utility of this SnaPshot minisequencing assay to
increase the discrimination power of HVSI/II sequencing
analysis. In fact, the most frequent Italian mtDNA haplotype
(CRS,263G, 315.1C), shared by 8 individuals belonging to the
same haplogroup H, was discriminated by the SNPs analysis and
subdivided in three H sub-types (H*=3, Hl= 4, H4= 1). The
SnaPshot approach can be used as a rapid screening method
before sequencing, especially if many forensic or reference
samples have to be analysed. contact: previde@unipv.it
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Austrian Caucasian population data of 15 STR loci
complementing forensic core markers: A highly
discriminating set for paternity and kinship analysis

Grubwieser P, Zimmermann B, Niederstitter H,
Pavlic M, Steinlechner M, Parson W

Institute of Legal Medicine, Innsbruck Medical University,
Austria

We investigated 15 polymorphic STR loci (D1S1656,
D7S1517, D8S306, D8S639, D9S304, D10S2325,
D11S488, DI12S391, D14S608, D16S3253,
D17S976, D18S1270, DI19S253, D20S16l,
D21S1437) which are not included in the standard
sets of forensic loci (ISSOL, CODIS). The loci were
selected according to the complexity of the
polymorphic region: Seven of the 15 investigated loci
showed a simple repeat structure (D9S304,
D10S2325, D14S608, D16S3253, D18S1270,
D19S253, D21S1437), three loci (D7S1517,
D12S391, D20S161) consisted of compound repeat
units and 5 loci (D1S1656, D8S306 , D8S639,
D11S488, D17S976) showed a more complex
polymorphic region partly including different repeat
blocks and incomplete repeat units, which resulted in
a relatively high portion of intermediate alleles. A
population study on a sample of 270 unrelated
persons from Austria was carried out. We did not
observe significant deviation from Hardy — Weinberg
expectations. The combined PE for the 15 loci was
0.99999998. In combination with the traditional set
of STR markers included in commercially available
kits (no linkage was observed between these 15 loci
and the PowerplexTM 16 System loci) these markers
approved as highly discriminating forensic tool, also
suitable for the analysis of difficult paternity and
kinship constellations.

Contact: petra.grubwieser(@uibk.ac.at
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Genetic analysis of autosomal and Y-specific STRs in
the Karimojong population from Uganda
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Carracedo A2, Prata MJ 1‘3, Amorim A
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3Faculdade de Ciéncias da Universidade do Porto, Portugal.

The Karimojong are eastern Nilotic pastoral people of
northeastern Uganda. They are the largest of a cluster of
culturally and historically related peoples, including the lJie,
Teso, Dodoth, and Labwor of Uganda and the Turkana of
neighbouring Kenya. They speak an Eastern Nilotic language of
the Nilo-Saharan language family. Many years ago, a number of
groups of people referred to as the Nilotes migrated from near the
Nile valley in southern Sudan and Ethiopia toward the south and
west. Some of those groups took a south-westerly route, passing
through the region that is now Kenya, and they ultimately settled
on the high, dry plateau which is the Karamoja of today. The
Nilotes are spread in a region that corresponds to the fringe of
Bantu migration route, and apparently were not touched by the
Bantu influence, keeping a Nilo-Saharan language and
maintaining a pastoral lifestyle. However, they still remain
almost genetically uncharacterized.

In this work, 90 individuals living in Karamoja region were typed
for 17 autosomal STRs (CSF1PO, D2S1338, D3S1358, D5S818,
D7S820, D8S1179, D13S317, D16S539, DI18S51, D19S433,
D21S11, FGA, THO1, TPO, VWA, Penta D and Penta E) and 40
males were also typed for 12 Y-STRs (DYS19, DYS385,
DYS389I and II, DYS390, DYS391, DYS392, DYS393,
DYS437, DYS438 and DY S439).

Hardy-Weinberg equilibrium was tested for each autosomal locus
and no deviations from equilibrium were observed. The only P
value below 0.05 was found for CSF1PO (P=0.01236+0.00017)
but, if Bonferroni correction is used, the departure observed at
this locus is not significant.

For autosomal STRs, our sample shows a combined matching
probability of 1 in 6.5x10" individuals and a combined power of
exclusion of 0.999999988. Haplotype diversity for Y-STRs was
0.9859 and 32 different haplotypes were detected out of the 40
samples analysed.

Our sample was compared with available autosomal data from
sub-Saharan African samples and significant differences were
found with Mozambique in 8 out of 17 loci; Cabinda (Angola) in
5 out of 17 loci; Equatorial Guinea in 4 out of 17 loci; and with
Rwanda in one out of 13 loci. Comparisons with the Y-STR data,
revealed large genetic distances between the Uganda and
Mozambique, Cabinda and Equatorial Guinea (Rst=0.168,
Rst=0.195 and Rst=0.183, respectively).

The present work confirms the high genetic heterogeneity
between African populations and, therefore, emphasizes the
importance of using local forensic databases, for both autosomal
and Y-specific STRs.

Contact: lgusmao@ipatimup.pt
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A new legal basis and communication platform for the
Swiss DNA database
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The Swiss federal DNA profile information system
(EDNA) has been launched in July 2000 for a test-
period of 4 years. Based on the "EDNA-Verordnung"
DNA-profiles of persons who are suspected of
having committed a crime according to the Swiss
crime catalogue and DNA-profiles of stains from
unknown perpetrators were entered into the database.
At the end of 2004 the Swiss DNA database
contained 53'400 profiles from suspects and 8'554
profiles from stains.

Since 1. January 2005 a new legal basis for the Swiss
DNA database is operational (DNA-Profil-Gesetz,
DNA-Profil-Verordnung). New criteria for entering a
profile into the database were established, no longer
based on a crime catalogue. The following DNA-
profiles are newly entered into the database: suspects
for crimes or delicts, convicted offenders, dead
persons, stains, not identified persons, missing
persons, relatives of dead or missing persons. Profiles
of persons are removed from the database on the
basis of the new law.

At the same time the administrative process - from
the investigating police unit, to the DNA laboratory,
to the database, to the federal police and back to the
investigating police unit - has been improved. A new
internet-based information system (message handler)
was implemented, which allows faster processing and
status information.

Contact: haco@irm.unizh.ch

P-114
The AMOVA Analysis of Pakistani Population Y STR
Genetic Data

Hadi. S' & Goodwin, W. H.2

12 Department of Forensic& Investigative Sciences, University of
Central Lancashire, Preston, UK

Pakistan is a large country with a diverse population
of 140 million consisting of four significant
population groups besides many smaller isolated
populations. Male population samples were collected
from indigenous populations and the extracted DNA
was used to amplify Y STRs. The haplotypes were
developed for each population and the results of the
AMOVA analysis of the data will be discussed in this
paper.  There were striking results for these
populations which even with smaller number of loci
when analysed led to historically relevant results.
The data shows that the populations are quite diverse
as opposed to the popular belief that cousin and other
close relative marriages lead to high degree of
inbreeding in these populations. The results also
show that even with smaller number of loci
significant amount of genetic and phylogenetic
information can be gained from the data. AMOVA
analysis of the population data revealed significant
correlations between the population groups and also
showed the effects of particular loci on the genetic
diversity and ultimately the discrimination power in
each population. Results show that Y STRs can be
an effective tool to study micro geography. The
paper also discusses autosomal & Y STRs in a rare
Kalash population. Kalash live in the northwest of
Pakistan. The genealogical history of both is quite
unknown and subject to mythical reports. The data
we present shows for the first time that at least the
Kalash population is closely related to other Pakistani
populations. The history of Kalash suggested that
there would be significant amount of inbreeding and
the Y data has shown that in quite a strong way in at
least one of the Kalash groups, though similar results
could not be detected when autosomal STRs were
studied in this population.

contact: shadi@uclan.ac.uk

http://www.iloatimup.lot/isfq2005/

108
Programme & Abstracts



International Society for Forensic Genetics - 21st. Congress

P-115
DNA and the Innocence Project: Three separate 17
year-old rape cases from Georgia, similar
circumstances, different outcomes.

Hampikian, G

Department of Biology, Boise State University, Boise, Idaho,
USA

Three men in Georgia appealed to the Innocence
Project for help to overturn their convictions. These
separate cases had much in common: the convicted
men were all African Americans from Georgia, they
had each served 17 years, each claimed innocence,
and the physical evidence remaining form their trials
included smears obtained from the victims which
were stored at room temperature.

The author has co-written a book with one of the

men, Calvin Johnson (Exit to Freedom, Univ. of
Georgia Press, 2003), and was part of the team that
investigated the DNA evidence the other two cases:
Clarence Harrison and Joseph Lee Brown.
Johnson’s case was handled by Peter Neufeld and
Barry Scheck of the New York Innocence Project,
and resulted in the first DNA exoneration in Georgia.
However, it took several years to locate the evidence,
secure permission to test, and finally obtain a
conclusive profile.  Finally, DQ alpha testing
excluded him at several loci in 1999. The Calvin
Johnson exoneration led directly to the Georgia DNA
Evidence law, and the formation of the Georgia
Innocence Project (GAIP). The new law requires the
preservation of potential DNA evidence for 10 years,
or until a death sentence is executed.
Joe Brown was the first GAIP case, and the first
convicted offender to go to court requesting DNA
testing under the new law. After two rounds of STR
typing, the partial profile from the smear was
consistent with Brown, and his case was dropped by
the GAIP (2004). Clarence Harrison, the second
GAIP case to request testing from the court, resulted
in a complete DNA profile from the 17 year-old slide
which exonerated Brown, freeing him within weeks
of the test (2004). The District Attorney in the
Brown case, with collaboration from the victim who
still lives in the area, has pledged to investigate the
case and submit the profile to the CODIS database.

contact: greghampikian@boisestate.edu

P-116
Semi-automatic preparation of biological database
samples for STR and SNP typing.

Hansen AJ, Simonsen BT, Bersting C, Hallenberg C,
Morling N

Department of Forensic Genetics, Institute of Forensic Medicine,
University of Copenhagen, Denmark.

Application of laboratory automation systems (LAS)
for preparation of forensic crime-case and database
samples is necessary to support the increasing
demand for fast, reliable and cheap forensic genetic
analysis. The LAS needs to guarantee a high level of
security of sample identity and chain of custody.
Here, we present a validated (ISO 17025) laboratory
semi-automated system for STR and SNP analyses of
biological material immobilized on FTA-cards.

The described LAS encompass registration of
samples in a LIMS database, export of a sample-file
to a puncher, punching of FTA-cards by a BSD600-
duet puncher, electronic sample check by means of
barcodes, wash of punches by the THEONYX liquid-
handler from MWG, PCR-amplification and
electrophoresis of amplicons. The system was tested
using blood and saliva immobilized on FTA-cards as
sources of biological material.

The designed LAS led to:

— Correct STR and SNP typing of individuals
with a quality equal to or higher than the
profiles produced wusing chelex-extracted
DNA.

— A reduction in the rate of sample-reanalyses
by 0.03.

— A reduced risk of mix-up of samples during
the laboratory procedure.

— Fewer sample transfers.

— A reduction in the number of PCR-cycles by
4 compared to chelex-extracted DNA from
blood.

During the validation process, we did not observe
mix-up of samples, loss of FTA-card punches,
contamination from extern sources, Or Cross-
contamination between samples.

Contact: Anders.Hansen@forensic.ku.dk
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P-117
STR typing of 77-year-old umbilical cord in maternity
test

Hara M', Kido A%, Yamamoto Y"?, Takada A!, Saito K'

'Department of Forensic Medicine, Saitama Medical
School, Saitama, Japan
’Department of Legal Medicine, Faculty of Medicine,
University of Yamanashi, Yamanashi, Japan
Criminal Investigation Laboratory, Saitama Prefectual
Police Headquarters, Saitama, Japan

In Japanese it is customary to preserve umbilical cord,
which is presented to parents from maternity clinic, as a
sacred materials. The umbilical cord is sometimes
available for parentage test and personal identification
because it has been preserved for a long time. We
performed a maternity test using DNA extracted from an
umbilical cord preserved for 77 years. The 15 short
tandem repeat (STR) loci included in the AmpFLSTR
Identifiler Kit were used for DNA analysis. DNA was
extracted from the umbilical cord of the putative mother
(already deceased) by ISOHAIR (Nippongene) and from
the buccal swab of the child who requested the
examination, by the DNA Extractor FM Kit (Wako).
Using the AmpFLSTR Identifiler Kit (Applied
Biosystems), the 15 STR loci, D8S1178, D21S11,
D7S820, CSF1PO, D3S1358, THO1, D13S317, D16S539,
D2S1338, D19S433, vWA, TPOX, D18S51, D5S818 and
FGA, as well as amelogenin locus were analyzed. For the
amplification of the umbilical cord, PCR conditions were
modified as followed; denaturation at 94°C for 1 min,
annealing at 59°C for 5 min and extension at 72°C for 5
min (40 cycles) using 3% primer. Amplified products were
separated by denaturing capillary electrophoresis in the
ABI PRISM 310 Genetic Analyzer (Applied Biosystems).
The results were analyzed by GeneScan Analysis 3.7
software (Applied Biosystems) and Genotyper 3.7
software (Applied Biosystems). The 15 STR loci and the
amelogenin locus were determined from the umbilical
cord. A contradiction in the mother and child relationship
was not observed in the 15 STR loci. This means that the
15 STR loci were correctly typed from the 77-year-old
umbilical cord. The maternity probability was 0.999937
and the exclusion probability was 0.999629. Preserved
umbilical cord are available for parentage test and personal
identification using STR typing.

haramasa(@saitama-med.ac.jp

P-118
The Effects of Cleaning Agents on the DNA Analysis of
Blood Stains Deposited on Different Substrates

Harris KA, Thacker CR, Ballard D, Syndercombe Court D

Centre for Haematology, ICMS, Barts and The London, Queen
Mary's School of Medicine and Dentistry, UK

Potential evidential material at a crime scene is often adulterated.
Deliberate attempts to remove biological material (using a variety
of cleaning agents) is a problem faced by forensic scientists
routinely. The substrates on which the blood is supported can
also have an inhibitory role. It has been shown that complete
DNA profiles can be obtained from non-visible quantities of
blood. Lemire et al (1) reported successful analysis of 100ul of a
dried 1:2560 dilution of blood. Sourcing such small quantities of
blood at a crime scene is aided by the sensitivity of the Kastle-
Meyer presumptive blood test.

Blood samples were obtained from 6 unrelated donors and
standardised using white cell count. Blood was applied to a
number of different substrates: denim jeans; cotton shirts and
carpet. The stains were allowed to dry and were then cleaned
with chlorinated bleach, soap or disinfectant until there was no
visible trace. Chelex 100 (Sigma) was used to extract DNA from
the cleaned areas. PCR was performed at 28 and, if necessary, 34
cycles using the AmpFLSTR® SGM Plus™ PCR Amplification
kit (Applied Biosystems). In excess of 250 profiles were
examined and characterised using heterozygote imbalance (Hbx),
split peak frequency (SPF) and stutter proportion (SP). This
information was wused to assess the clarity of the
electropherograms and the ability to relate evidence and control
suspect samples, over a period of 15 days.

It was found that chlorinated bleach had the most pronounced
negative effects with respect to the characteristics considered. In
particular Hbx increased significantly over the 15 day trial. Such
a change has the potential of incorrectly confirming or negating a
relationship between evidential and suspect material. The SPF
and SP satisfied the allelic designation guidelines set out by Gill
et al (2) for STR multiplex systems in successful amplifications.
Although dark coloured fabric dyes are anecdotally considered to
interfere with DNA amplification, in these tests Khaki fabric
(55% cotton, 45% polyester) was found to be the most inhibitive
of the materials examined. This may be related to the effect of
different chemical agents used in the manufacture of this
material.

(1) Lemire CE, Bieber F. Forensic aspects of trace human blood
evidence: from presumptive test to STR profile. URL:
http://www.promega.com/geneticidproc/ussympllproc/abstracts/1

emire.pdf

(2) Gill P, Sparkes R. Development of guidelines to designate
alleles using an STR multiplex system. Forensic Science
International (1997); 89: 185-197

Address for Correspondence.Catherine R Thacker

Centre for Haematology- Institute of Cell and Molecular Science
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P-119
An Investigation in to the Genetic Structure of a
Barbadian Population

Harris KA, Thacker CR, Ballard D, Harrison C,
Musgrave-Brown E, Syndercombe Court D

Centre for Haematology, ICMS, Barts and The London, Queen
Mary's School of Medicine and Dentistry, UK

The male-specific inheritance of the Y chromosome and
the maternal passage of mitochondrial DNA (MtDNA)
allow the genetic features of a population to be
investigated. In this study a total of 81 blood stains were
characterized using twenty-nine Y-chromosome specific
single nucleotide polymorphisms (SNPs) and MtDNA.
The ABI PRISM® SNaPshot™ Multiplex System (Applied
Biosystems) was used to genotype the Y-SNPs and
enabled the paternal characteristics of the population to be
assessed.  Sequencing of the control region of the
mitochondrial DNA loop was carried out using the
BigDye® Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems). Haplogroup frequencies and genetic
diversity values were calculated and compared to a less
well defined UK-resident Afro-Caribbean population. It
was found that the Barbados population studied was
similar to other populations of African ancestry and it is
proposed that further characterization may be possible
using population specific SNPs. Historically, Ghana and
Nigeria supplied Barbados with black labour during
periods of slavery and it may be useful to first target these
ancestral populations when attempting to further define the
genetic features of Barbados.
We would like to acknowledge advice given by Juan J
Sanchez (Department of Forensic Genetics, Institute of
Forensic Medicine, University of Copenhagen, Denmark)
and Maria Brion (Institute of Legal Medicine, University
of Santiago de Compostela, Galicia, Spain) with regard to
the Y SNPs used in this study. This part of the study was
completed as part of the SNPforID project.
We would like to thank the Forensic Sciences Centre,
Barbados for their help in the collection and supply of
samples.

Address for Correspondence:

Catherine R Thacker

Centre for Haematology

Institute of Cell and Molecular Science

Barts and The London

Queen Mary’s School of Medicine and Dentistry
4 Newark Street

London E1 2AT

United Kingdom

E-mail: c.r.thacker@gmul.ac.uk

P-120
A Sensitive Issue: Pyrosequencing as a Valuable
Forensic SNP Typing Platform

Harrison C', Musgrave-Brown E!, Bender K2, Carracedo
A’, Morling N*, Schneider P?, Syndercombe-Court D',
The SNPforID Consortium

! Centre for Haematology, ICMS, Barts and The London, Queen
Mary’s School of Medicine and Dentistry, UK
? Institute of Legal Medicine, Johannes Gutenberg University
Mainz, Germany
3 Institute of Legal Medicine, University of Santiago de
Compostela, Spain
* Department of Forensic Genetics, Institute of Forensic
Medicine, University of Copenhagen, Denmark

Analysing minute amounts of DNA is a routine
challenge in forensics often accompanied by a variety
of obstacles resulting in difficulties with analysis. To
minimize these events it is important to choose
technological platforms with specific criteria in mind.
With so many typing technologies available for
genotyping single nucleotide polymorphisms (SNPs),
the selection of a suitable platform to meet forensic
requirements can be difficult; particularly when
questioning the sensitivity of an instrument and its
ability to optimize detection and the amount of
information obtained from forensic samples.

Here we investigate the Pyrosequencing (Biotage)
method for genotyping SNPs. The Pyrosequencing
method offers intrinsic quantifying capabilities and
uniform electropherogram peak heights making it an
ideal platform for sensitivity analysis.  Using
normalised concentrations of DNA and testing five
autosomal SNPs, varied amounts of genomic DNA
were added to the PCR with the resulting products
compared on the two available instrument models:
the PSQ™ 96MA and PSQ™ HS 96A systems. In
doing so, a detailed comparison of the two models
was completed while establishing a lower limit of
detection on both instruments to give results
supporting the use of Pyrosequencing as a valuable
forensic SNP typing platform.

Address for correspondence:

Cheryl Harrison, Department of Haematology, Institute of
Cell and Molecular Sciences, Barts and The London,
Queen Mary’s School of Medicine and Dentistry, 4
Newark Street, London, E1 2AT
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P-121
High throughput mitochondrial DNA cloning in
forensic and anthropological studies.

Hatsch Dl,Z’ Amory Sl, Keyser-Tracqui Cl, Hienne R2,
Ludes Bl

Igy 3428, Institut de Médecine Légale, Strasbourg, France
ZLabomtoire CODGENE, Strasbourg, France

Mitochondrial DNA is widely used in forensic and
anthropological  investigations.  Therefore = we
developed an in house high throughput mitochondrial
DNA cloning method targeting high speed at reduced
costs.

A home made T/A cloning vector was obtained after
ddTTP tailing of a Sall digested pUC19 vector. Due
to this type of tailing, an extremely low background
is found. Amplified mtDNA fragments were directly
cloned into this vector after gel electrophoresis
verification. PCR grade plasmid purification was
performed in 96-well blocks according to an adapted
alkaline-lysis protocol. The obtained plasmids were
further sequenced on both strands and resulting
sequencing products were purified through ethanol
precipitation.

This method was applied in crime mixture analysis
and in heteroplasmy determination in ancient sample
from Yakutia graves.

Such a high throughput method is performed in the
same time required by commercial kits but with 20
times less costs. Thus it opens possibilities for its
routine use in forensic and anthropological

laboratories.

Contact: didier@hatsch.net

P-122
Allele frequency data for 12 STR Loci in a population
of North Germany

Heide K-G, Krause M

Labor fiir Abstammungsgenetik, Kiel, Germany

12 Short Tandem Repeat ( STR ) loci THO1, vWA,
D21S11, DI18S51, FGA, DS8S1179, D3S1358,
D7S820, D5S818, D13S317, D16S539, D2S1338
were analysed in a Population geographically located
in the north of Germany. We determined a sample of
3300 unrelated persons for paternity cases. Allele
frequencies were calculated for all 12 STR loci. No
deviation from Hardy-Weinberg and genotype

equilibrium was observed.

krause@labor-krause.de
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P-123
WHOLE GENOME AMPLIFICATION. A USEFUL
TOOL FOR THE INVESTIGATION OF FORENSIC
SAMPLES?

Heinrich M'?, Brinkmann B', Hohoff C!

!Institute of Legal Medicine, University of Miinster, Miinster,
Germany
’present address: Institute of Legal Medicine, University of
Freiburg, Freiburg, Germany

In forensic genetics we are sometimes confronted
with the fact that a sample (e.g., a population sample)
is running off, although several markers need to be
typed. The availability of commercially available
whole genome amplification (WGA) kits offer in
principle the possibility to amplify the whole DNA in
the sample which in turns allows to type as many
markers as necessary.

The GenomiPhi kit (GE Healthcare, Freiburg,
Germany) amplifies genomic DNA using the
bacteriophage Phi29 DNA polymerase. The
theoretically exponential amplification of single- or
double-stranded linear DNA is performed in an
isothermal strand displacement reaction. Due to the
proofreading activity of Phi29, the replication of the
template DNA should be extremely accurate.

We have investigated whether the amplification of
the whole human genome is representative and
analysed STR and SNP markers before and after
WGA.

Data on our experiences using cell lines, dilution

series as well as artificial stains will be presented.

Contact: marielle.heinrich@uni-muenster.de

P-124
A comparison of Y-chromosomal binary
polymorphisms in six populations from Germany,
the Near and Middle East

Heinrich M"%, Nebelsieck H', Alkhadam M', Brinkmann
B', Hohoff C'

!Institute of Legal Medicine, University of Miinster, Miinster,
Germany
“present address: Institute of Legal Medicine, University of
Freiburg, Freiburg, Germany

In comparison to short tandem repeats (STRs) single
nucleotide  polymorphisms (SNPs) are more
frequently found sequence variations in the human
genome and are thought to offer a lower detection
limit due to the possibility of creating very short
amplicons. In this study, we have investigated 29
binary polymorphisms on chromosome Y: 26 SNPs
(M174, M45, Tat, M2, M170, M217, P25, M201,
M304, M38, M207, M123, M35, M128, P31, M216,
M119, M173, M96, M122, M75, SRY 1532, M168,
M9, P2, M33), two short insertions/deletions
(INDELs: M17, M175) and the A/u-polymorphism
YAP.

Except for YAP all markers were analysed in two
multiplex reactions, comprising 10 and 18 markers,
respectively. The amplification via PCR was
followed by a purification step using Exonuclease |
and Shrimp Alkaline Phosphatase (SAP). Then, a
minisequencing reaction was performed using the
SNaPshot kit (ABI, Darmstadt, Germany). After an
additional purification with SAP, the diagnostic
fragments were analysed using a 31004vant Genetic
Analyzer (ABI). The marker YAP was analysed by
amplicon sizing using a native 8% PAA gel with
subsequent silver staining.

The six population samples are as follows: one
sample originated from North-Western Germany
(Miinster area), three from the Eastern Mediterranean
region of Turkey (Turkish and Arabian-speaking Eti
Turks from Adana, Gypsies and Turks from
Kahramanmarag area), one from Syria and one from
Afghanistan. We investigated 100-120 as far as we
know unrelated males in each population.

The haplogroup determination was performed
according to M.A. Jobling and C. Tyler-Smith
(2003).

The haplogroup distribution within each population
and a population-genetic comparison including Y-
STR data in the minimal haplotype format of the six
populations will be presented.

Contact: marielle.heinrich@uni-muenster.de

http://www.iloatimup.lot/isfq2005/

113
Programme & Abstracts



International Society for Forensic Genetics - 21st.

Congress

P-125
Pairwise relatedness estimation: accounting for
population substructure

Hepler A, Weir B

Department of Statistics, North Carolina State University,
Raleigh, North Carolina, USA

The amount of relatedness between two individuals
has been widely studied across disciplines. There are
several cases in which accurate estimates of this
quantity are important in the forensic arena. One
common application is in the area of remains
identification. In addition, there are several scenarios
in which pairwise relatedness estimates may be
required in the courtroom. Many estimators of
pairwise relatedness have been proposed over the
years, however none account for the potential effects
of population substructure. This could introduce an
additional amount of relatedness between the two
individuals under consideration, which should be
taken into account when estimating pairwise
relatedness. The objective of this research is to
develop a new maximum likelihood estimator of
pairwise relatedness that accounts for population
substructure. We build upon the foundation provided
by earlier work in the area. A simulation study
compares this new estimator to the previous
approach, using simulated populations with and
without inbreeding. We also evaluate the new
estimator using the CEPH family genotypes available

online

contact: abhepler(@stat.ncsu.edu

P-126
A cluster of six closely linked STR markers:
recombination analysis in a 3.6 Mb region at Xq12 —
13.1

Hering s, Augustin C?, Edelmann J°, Heidel M', DreBler
J', Szibor R*

!Institute of Legal Medicine, Technical University of
Dresden; *Institute of Legal Medicine, University of
Hamburg; *Institute of Legal Medicine, University of
Leipzig; *Institute of Legal Medicine, University of
Magdeburg

Forensic use of X-chromosomal markers requires
knowledge about their linkage situation. Closely linked
markers are inherited as haplotypes. Searching for suitable
tetranucleotide tandem repeats, we found a cluster of three
unutilized polymorphic markers located in the human X
contig. NT 011669 (components AL049564 and
AL049564) within 280 kb. These markers were evaluated
and submitted to the GDB and are now registered as
DXS10079, DXS10074 and DXS10075.

To prove the stability of haplotypes within this region of
Xql2 we performed a recombination analysis. To obtain
more informative constellations, three known STR
markers were included: DXS7132, HumARA and DXS981
(STRX1). HumARA, which should not be used in forensic
casework, can be included in scientific research. Buccal
swabs were collected from 96 males with daughters and
grandsons as anonymised samples. Primers were designed
according to GenBank information using the Primer3
software. Amplification of the six markers was performed
in two sensitive triplex PCR assays. The resulting PCR
products were resolved and detected by capillary
electrophoresis on the ABI Prism® 310 Genetic Analyzer.
In a German population study (693 males and 328
females) each locus of the three newly established STR
markers exhibited 13 (DXS10079) and 14 (DXS10074,
DXS10075) alleles by length, respectively. Observed
heterozygosity was 0.77 (DXS10079), 0.85 (DXS10074)
and 0.67 (DXS10075). Since we cannot obtain any
information on recombination in cases of homozygous
daughters, we included the three further STRs mentioned
above: HumARA is located about 50kb downstream of
DXS10079, while DXS7132 and DXS981 are outside the
cluster which spans 3.6 Mb. Segregation of haplotypes
involving the six STRs mentioned is demonstrated in 96
trios consisting of grandson, mother and grandfather. No
recombination event was detected for the cluster at Xql2
investigated here. Hence, it can be concluded that the
cluster DXS10079, DXS10074 and DXS10075 segregates
into stable haplotypes, providing a powerful tool in kinship
testing.

(contact: Sandra.Hering@mailbox.tu-dresden.de)
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Further sequence data of allelic variants at the STR
locus ACTBP2 (SE33):
detection of a very short off-ladder allele

Hering SI, Nixdorf RZ, Edelmann J3, Thiede C*, Drefller
Jnstitute of Legal Medicine, Technical University of
Dresden;’Saxon State Criminal Investigation Office; Institute of
Legal Medicine, University of Leipzig;*Department of Internal
Medicine, Carl Gustav Carus University Clinic, Technical
University of Dresden

SE33 is one of the most powerful STR markers in forensic use. A
high number of length and sequence variant alleles have been
described, some of which may vary by as little as one bp. The
goal of this study is to add the sequence structure of some rare
variants to the known data, and examine a very short oft-ladder
allele which has never been described before.Genetic
characterization of more than 15,000 individuals (mainly
Caucasians) was carried out using buccal cell swabs or blood.
Amplification of SE33 was performed either using the
commercially available multiplex PCR kits Nonaplex I and II
(Biotype AG, Dresden, Germany) or in a single PCR with the
primer pair described by Polymeropoulus et al. 1992. Automated
fragment analysis was carried out on the ABI PRISM® 310 or
3100 Genetic Analyzers. The direct Tag-cycle-sequencing
method was performed (following standard procedures).The
study presents sequence structures of regular alleles ranging from
8 to 38 in comparison with variant alleles. The 120 bp 5°’-
flanking part and the 20 bp 3’- flanking part of the central
polymorphic region defined by Rolf et al. 1997 are included.A
very short off-ladder allele was found in a Somalian individual.
Amplification with Nonaplex II failed, indicating that there is a
variation in the primer binding region. Sequence analysis
revealed a deletion of 15 tetranucleotide repeats in the 5’ flanking
region. A further allele originating from a Portuguese individual
with 28 bp deletion in the 5’ flanking region resulted in allele
length 9. The relatively frequent allele 6.3 was sequenced in four
different Caucasians showing an identical repeat structure. We
found three classes of X.1 alleles: firstly, alleles ranging from
12.1 to 18.1 resulted from a single A insertion between the
AAAG repeats in the central region; secondly, two alleles 15.1*
and 18.1* deviated in their structures by a deletion of AAA in the
5’ flanking region; and thirdly, by contrast, longer alleles 21.1
and 32.1 resulted from insertion of a single base pair (G or A) in
the central repeat region. We found that only half of the variant
alleles have insertions or deletions within the central region.
Therefore, it is difficult to compare our sequence structures with
the existing data. However, although the short X.1 and X.3
alleles are rare, accuracy in SE33 typing analysis is important for
distinguishing these from the common alleles.
References:  Polymeropoulos MH, Rath DS, Xiao H, Merril
CR (1992) Nucleic Acids Res 20: 1432
Rolf B, Schiirenkamp M, Junge A,

Brinkmann B (1997) Int J Legal Med 110: 69-72

(contact: Sandra.Hering@mailbox.tu-dresden.de)

P-128
Allele frequencies for Penta D and Penta E in three
populations from Germany and Hungary

C. Hohoff', G. Nagy?, I. Bartsch', I. Bajnoczky?,
B. Brinkmann'

! Institut fiir Rechtsmedizin, Universitdtsklinikum Miinster,
Germany
? Institute of Forensic Medicine, University of Pecs, Hungary

We here present the frequency distributions of the
autosomal STR systems Penta D and Penta E in
samples from unrelated 188 Germans (Miinster area),
115 Hungarian Caucasian and 116 Hungarian Roma
(Pecs area).

Genomic DNA was extracted according to standard
techniques (e.g., Proteinase K / Chelex-100) and
amplified utilizing different amplification approaches
(Powerplex16 or a Penta D/E duplex based on the
published Promega primer sequences). PCR products
were separated by capillary gel electrophoresis on an
ABI PRISM 310 Genetic Analyzer and typed by
comparison against sequenced allelic ladders.

A variant allele 12.3 was observed in a Hungarian
sample and characterized by sequencing after
cloning.

Both pentanucleotide STR systems are highly
informative markers in the three populations
investigated, e.g., the power of discrimination ranges
from 0,897 (Penta D, Roma) to 0,977 (Penta E,
Germans).

Address for correspondence
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Y-STR analysis of Australian Aborigines

Carsten Hohoff, Ursula Sibbing and Bernd Brinkmann

Institut fiir Rechtsmedizin, Universitdtsklinikum Miinster,
Germany

We present the frequency distributions of 15 Y-
specific STR polymorphisms (DYS19, DYS385,
DYS389 I and II, DYS390, DYS391, DYS392,
DYS393, YCAII, DXYS156-Y, DYS437, DYS438
and DYS439) and the frequency of the combination
of these haplotypes in a population sample of male
Aborigines from Australia (Adelaide area).

DNA, that had been extracted from blood of 51 male
Australian Aborigines, served as template to amplify
the Y-STR loci by means of different multiplex or
singleplex approaches. PCR amplicons were
analyzed on an ABI PRISM 310 Genetic Analyzer
with GenoTyper software (Applied Biosystems) and
sequenced allelic ladders.

In the 51 samples, 40 different haplotypes were
observed. Of them, 32 haplotypes were unique and
the others were shared by 2 or 3 persons.

A YHRD search revealed only 3 matches, most likely
due to the fact that until now no entries have been
made for the Aborigines population.

Address for correspondence

Prof. Dr. med. Bernd Brinkmann, Institut fiir
Rechtsmedizin, Universititsklinikum Miinster,
Rontgenstrasse 23, D-48149 Miinster, Germany, Fax: 00
49 (0) 251 8355158, eMail: remed@uni-muenster.de

P-130
Experiences from the ante mortem and post mortem
DNA-analysis in Sweden for the identification of
tsunami victims

Gunilla Holmlund, Iréne Lodestad, Helena Nilsson
and Bertil Lindblom

The National Board of Forensic Medicine,
Department of Forensic Genetics, University
Hospital,

SE - 581 85 Linkoping, Sweden

After the tsunami catastrophe in the Indian Ocean,
December 26, 2004 more than 15 000 Swedish
citizens were initially reported missing. Planning for
DNA-analysis of samples from relatives, ante
mortem as well as of deceased, post mortem, started
just two days later.

The collection of reference samples from relatives
was started almost immediately and the first samples
were received on January the 4™. About 730 samples,
of which 113 were from the PKU-bio bank were
collected within a few weeks. After an official
request by the Swedish police the DNA analysis
started on January the 12", 550 samples from the
genetically best references were analysed by mid
February. The number of persons missing was by
then about 550.

At the beginning of March several laboratories got an
initial request, followed by an official at the March
7™ to participate in the analysis of post mortem
samples. We accepted to receive 500 — 600 samples,
to be analyzed within 6 months after an initial quality
test of 10 samples. Our quality was accepted and on
April 5™ we got 600 post mortem samples to analyse.

Since the work is at best going on we cannot here
report results but hope to present an overview of our
participation in this work at the meeting.

Address for correspondence: Gunilla Holmlund, The
National Board of Forensic Medicine, Department of
Forensic Genetics, University Hospital, SE - 581 85
Linko6ping, Sweden.
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P-131
Y-SNP typing with the matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry

Hou YP, Shi MS, Liao LC, Yan J, Zhang J, Wu J, Li YB

Department of Forensic Genetics, Sichuan University (West
China University of Medical Sciences), Chengdu, P.R.China

The single nucleotide polymorphisms on Y
chromosome (Y-SNP) were potential markers for
analysis of mixed biological stains in sexual assault
cases and played a role on forensic science. The
purpose of our work was to establish a method for
analysis of Y-SNP based on the matrix-assisted laser
desorption/ionization time-of-flight mass
spectrometry. To explore the single nucleotide
polymorphisms on Y chromosome, a technique of
primer extension was employed for the analysis of
the matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry. Our study showed that
Y-SNP typing with the matrix-assisted laser
desorption/ionization time-of-flight mass
spectrometry yielded reliable results. The results of
our study implied that the analysis of Y-SNP was

proved to be suitable for forensic application and

provided new genetic markers for the forensic

purpose

contact: forensic@mail.sc.cninfo.net

P-132
Molecular Evidence for the Association of Persian
Ethnicities

Massoud Houshmand, Arman Ardalan, Mehdi Shafa
Shariatpanahi, Mohammad Hossein Sanati.

National Institute for Genetic Engineering and Biotechnology

Persia is an upland long inhabited by miscellaneous
tribes of many languages and cultures. Linguistic
remarks point out a close relatedness among majority
of the core population, as well as rather farther
relations with the marginal aboriginals. However, not
only in a medical context accounting for genetic
disorders, but also from an evolutionary point of
view there has been no adequate genetic data to
support this. In the first phase of a bigger project, we
sequenced (at least 25 individuals of each ethnic
group) the D-loop region of the mitochondrial DNA
(mtDNA) from 15 different ethnic groups (Pars
[Sdifferent area], Kurd, Lor, Bluch, Sistani, Gilani,
Mazandrani, Turk, Armani, Jews, Arab, and
Turkman). Hypervariable nucleotide sequences were
next aligned and compared through a pairwise
distance method. The neighbor-joining phylogenetic
tree was drawn using MEGA software package for
the operational taxonomic units (OTUs) of the
average haplotypes in each group, together with some

relevant GenBank retrievals.
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Population genetic analysis in a Libyan population
using the Powerplex™ 16 system

Immel U-D', Erhuma M?, Mustafa T?, Kleiber M and
Klintschar M

' Department of Legal Medicine, University of Halle, Germany
’Institute of Medical Immunology, University of Halle, Germany
3University Clinic of Oral and Maxillo-Facial Surgery,
University of Magdeburg, Germany

Polymorphic short tandem repeats (STRs) have
become the markers of choice for forensic purposes

such as paternity testing and personal identification.

In this study we present the results of a survey aimed
at investigating the allele and genotype frequency
distribution of 15 loci amplified by the GenePrint®
PowerPlex™ 16 system (Promega) in Libya. DNA
was isolated from blood samples. 103 unrelated
individuals were included in the database.
Amplification products were analyzed by capillary
electrophoresis using the ABI 310® Genetic
Analyzer (Applied Biosystems).

Statistical analysis was carried out using various
statistical methods (Hardy-Weinberg- Equilibrium,
Mean Exclusion Power, Discrimination Power, etc.)
to determine allele frequencies and other population

parameters of interest.

Address for correspondence:

U.-D. Immel, Institut fiir Rechtsmedizin, Martin-Luther
University Halle-Wittenberg, Franzosenweg 1, 06112
Halle/Saale, Germany, Email: uta.immel@medizin.uni-
halle.de

P-134
Y-chromosomal STR haplotypes in an Arab population
from Libya

Immel U-D', Erhuma M?, Mustafa T?, Kleiber M and
Klintschar M

'Department of Legal Medicine, Martin-Luther Universitit
Halle-Wittenberg, Halle/Saale, Germany
Institute of Medical Immunology, University of Halle, Germany
3University Clinic of Oral and Maxillo-Facial Surgery,
University of Magdeburg, Germany

Y-chromosomal mic