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WELCOME TO THE NINTH ISABS CONFERENCE IN FORENSIC, 
ANTHROPOLOGIC AND MEDICAL GENETICS  
AND MAYO CLINIC LECTURES IN INDIVIDUALIZED MEDICINE! 

The conference is next in the series of biennial events organized by the International 
Society for Applied Biological Sciences, a society dedicated to the promotion of applied 
molecular biology (www.isabs.hr). This conference is organized with participation of Mayo 
Clinic, George Washington University, Penn State University, The Henry C. Lee Institute of 
Forensic Science, University of New Haven, Universities of Zagreb, Split, Osijek and Rijeka, 
Ruđer Bošković Institute, Croatian Academy of Engineering, Croatian Forensic Association, 
International Burch University, University of Botswana, Croatian Society of Human 
Genetics, Chindren’s Hospital Srebnjak, Genos Ltd, Institute for Anthropological Research, 
St. Catherine Hospital, Unfallkrankenhaus Berlin, Faculty of Law Zagreb, Ivan Vučetić 
Forensic Science Center, Croatian Academy of Technical Sciences, Croatian Academy of 
Legal Sciences, City of Split and Split-Dalmatia County. As in the past, this conference is 
organized under the auspices of the Croatian Academy of Sciences and Arts. Croatian 
Medical Journal, the official journal of ISABS, will publish the conference papers in its ninth 
special ISABS edition. 

Since the initiation of the series in 1997, we have strived both to focus and broaden the 
scope of the conferences. The focus has been on the application of cutting-edge analytical 
methodology in forensic science. Since 2007 we have broadened the area of interest by the 
introduction of molecular anthropology that, in large part, shares the methodology with 
forensic genetics. In 2009, we introduced selected topics from individualized medicine, 
another applied discipline based on the advances in mapping of the human genome. In 
2011, the conference discussed the new molecular methods in early cancer diagnosis, new 
approaches to AIDS treatment, non-invasive prenatal diagnostics, gene and cell therapy, 
phenotype prediction from genetic information, identification of victims of mass disasters, 
plant and animal DNA analysis, cold-case forensics, and selected topics in molecular 
anthropology. In 2013 we included genetics applied to crossing of forensic science, 
anthropology and translational medicine, and also lectures from Nobel Laureates Aaron 
Ciechanover, Robert Huber and Ada Yonath. 

This year we are pleased to introduce up-to-date results in genomics of individualized 
medicine, a program in anthropology genetics concerning ancient and modern human 
genome history, and human genetic history of the continents and forensic genetics program 
with special ephasys on new knowledge in Next Generation Sequencing (NGS) in 
forensics, DNA investigative intelligence, and advancements in forensic DNA routine. Also, 
the Nobel Laureate Robert Huber will hold a lecture. General sponsor of the conference is 
Belupo, Inc. 

As before, the conference is structured to allow close interaction of the international faculty 
and attendees. Together with formal presentations, there will be meet-the-professor 
sessions and other social occasions that are ment to enhance opportunities for scientific 
intercourse, but also to introduce the participants to the city of Bol, one of the best known 
tourist destinations in Croatia due to its unspoiled nature, beautiful beaches, cultural and 
historical attractions and well developed tourist and sport offers.  

Enjoy! 

Manfred Kayser and Tamás Ördög,  
Program/Conference Directors 

Dragan Primorac, Moses Schanfield, Stanimir Vuk-Pavlović 
Conference Founders 
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ISABS CONFERENCE JOINS FORCES WITH THE FP7 
PROJECTS PAIN-OMICS and INTEGRA-LIFE  

From the very beginning in 1997, ISABS Conferences have been the flagship of 
Croatian science, demonstrating that events of global importance can have their 
home in Croatia. Since the time of Antient Rome, for nearly 2000 years, Croatia 
was on the forefront of science and education in Europe. However, after the end of 
World War I, the Treaty of Versailles exiled Croatia to the Balkans, with 
devastating consequences to its science and culture. After 95 years of exile, on 
July 1stt, 2013, only three days after the conclusion of the 8th  ISABS Conference, 
Croatia “returned home” as the 28th member state of the European Union. 

Research and innovation are strategic objectives of the European Union, and the 
Horizon 2020 Program (former Framework Program) is its main tool for their 
promotion. Pain-OMICS is a multidisciplinary consortium of leading clinical, 
academic and SME researchers in pain and different omics technologies whereby 
the European Commission will invest almost 6 million Euros in the network of 10 
research groups included in the project, among them Genos Ltd. and St. 
Catherine Hospital from Croatia. As one of the European Union Seventh 
Framework Program (FP7)-funded projects dedicated to pain, Pain-OMICS aims 
to identify new biomarkers to predict the transition from acute to chronic pain. 
Pain-OMICS is a collaborative research project applying a multidimensional-omics 
approach to data from over 5,000 patients with lower-back pain. Coordinated by 
Professor Massimo Allegri at the University of Parma, Italy, this translational 
consortium aims to identify Pain-OMICS novel diagnostic and prognostic 
biomarkers to improve patient outcomes. 

FP7 project IntegraLife aims to integrate research in five leading research groups 
in the field of biochemistry, computational and molecular biology at the University 
of Zagreb and network them with 17 prominent European research institutions. By 
teaming up with ISABS Conferences, IntegraLife and Pain-OMICS hope to 
improve the visibility of its researchers and enable them to initiate novel 
collaborations with leading researchers from Europe and the US. 

Gordan Lauc/Vlatka Zoldoš 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9TH ISABS CONFERENCE, 
BOL, ISLAND OF BRAČ, CROATIA, JUNE 22-26, 2015 

• Organizer 
International Society for Applied Biological Sciences 
The conference is organized under the auspices of the Croatian Academy of 
Science and Arts. 

• ISABS Founders 
Dragan Primorac (Zagreb, Croatia) 
Moses Schanfield (Washington, DC, USA) 
Stanimir Vuk-Pavlović (Rochester, MN, USA) 

• Honorary Conference President 
Henry C. Lee (University of New Haven, Connecticut, USA)  

• Program/Conference Directors 
Manfred Kayser (Erasmus University Medical Center Rotterdam, The 
Netherlands) - Forensic and Anthropologic Genetics  
Tamás Ördög (Mayo Clinic, Rochester, MN, USA) - Individualized Medicine 

• Program Advisory Committee 
Gordan Lauc (Genos, Ltd, DNA Laboratory, Zagreb, Croatia) 
Damir Marjanović (International Burch University, Sarajevo, Bosina and 
Herzegovina and Institute for Anthtopological Research, zagreb, Croatia) 
Pavao Rudan (Institute for Anthropological Research, Zagreb, Croatia; 
Anthropological Center of the Croatian Academy of Sciences and Arts, Zagreb, 
Croatia) 
Stanimir Vuk-Pavlović (Mayo Clinic College of Medicine, Rochester, MN, USA) 

• 2015 ISABS Young Investigator Program Committee 
Manfred Kayser (Erasmus University Medical Center Rotterdam, The 
Netherlands) 
Tamás Ördög (Mayo Clinic, USA) 

• Local Organizing Committee 
Ivana Anterić 
Željana Bašić 
Josip Crnjac 
Josip Kasum 
Vlatka Kolar 
Inga Marijanović 
Dora Markulin 
Stipe Pavela 

Petar Projić 
Duje Rako 
Andrea Skelin 
Jelena Šarac 
Tena Šarić 
Vedrana Škaro 
Vanja Tadić  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• Assistance to the Local Organizing Committee
Anja Brtan 
Lovre Čulina 
Tatjana Enderić 
Paula Greiner 
Mihaela Jagrić 
Lucija Jukić 

Lea Južinić 
Mirna Kassal 
Marija Klasić 
Karlo Skube 
Aleksandar Vojta 

• Professional conference organiser:
Spektar putovanja d.o.o. - Congress Department 
Tkalčićeva 15; 10000 Zagreb, Croatia 
tel  +385 (1) 4862 612 
fax +385 (1) 4862 622 
mob +385 (98) 228 614 
isabs@spektar-holidays.hr 
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INTERNATIONAL SOCIETY FOR APPLIED 
BIOLOGICAL SCIENCES 

Registration number: 21003655  
Date of registration: August 27, 2004 

• Founders
Dragan Primorac (Zagreb, Croatia) 
Moses Schanfield (Washington, DC, USA) 
Stanimir Vuk-Pavlović (Rochester, MN, USA) 

• President
Dragan Primorac (Zagreb, Croatia) 

• Vice President
Gordan Lauc (Zagreb, Croatia) 

• General Secretary
Petar Projić (Zagreb, Croatia) 

• Scientific Committees
Forensic Science 

Antonio Alonso (National Institute of Toxicology and Forensic Sciences, Madrid, 
Spain) 
Barbara Butcher (Office of Chief Medical Examiner, New York, NY, USA) 
Chris Asplen (Gordon Thomas Honeywell Governmental Affairs, Washington, DC 
and DNA 4 Africa, Chalfont, Pennsylvania, USA)  
Zoran Budimlija (ICMP, Sarajevo, B&H) 
Cecelia Crouse (Palm Beach Sheriff's Office, West Palm Beach, FL, USA) 
Jürgen Henke (Institut für Blutgruppenforschung, Köln, Germany)  
Mitchell Holland (The Pennsylvania State University, USA) 
Henry Lee (University of New Haven, West Haven and Connecticut Forensic 
Science Laboratory, Meriden, CT, USA)  
José Antonio Lorente (Pfizer - University of Granada & Andalusian Government 
Centre for Genomics & Oncology, Granada, Spain)  
Marilyn Menotti-Raymond (National Cancer Institute, Frederick, MD, USA) 
Antti Sajantila (Department of Forensic Medicine, University of Helsinki, Helsinki, 
Finland)  
Šimun Anđelinović (University of Split, Medical School, Split, Croatia)  
Michael Baden (New York City, NY, USA) 
Molecular and Cellular Medicine 

Henry Erlich (Roche Molecular Systems, Inc., Alameda, CA, USA) 
Francis Glorieux (Genetics Unit, Shriners Hospital for Children and McGill 
University, Montreal, QC, Canada) 
Doron Lancet (Weizmann Institute of Science, Rehovot, Israel)  
Gordan Lauc (Faculty of Pharmacy and Biochemistry, University of Zagreb, 
Croatia)  
Pier Franco Pignatti (Institute of Biology and Genetics and Faculty of Medicine 
and Surgery, University of Verona, Italy) 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Robert Huber (Nobel Prize in Chemistry 1988; Max-Planck-Institute, Martinsried, 
Germany) 
Aaron Ciechanover (Nobel Prize in Chemistry 2004; Technion, Haifa, Israel)  
Ada Yonath (Nobel Prize in Chemistry 2009; Weizmann Institute of Science, 
Rehovot, Israel) 
Richard J. Roberts (Nobel Prize in Physiology or Medicine1993; New England 
Biolabs, Ipswich, MA, USA) 

Molecular Anthropology 

Pavao Rudan (Institute for Anthropological Research, Zagreb, Croatia; 
Anthropological Center of the Croatian Academy of Sciences and Arts, Zagreb, 
Croatia) 
Peter Underhill (Stanford University Medical Center, Stanford, CA, USA)  
Saša Missoni (Institute for Anthropological Research, Zagreb, Croatia) 

• Course Committee 
Frederick Bieber (Harvard Medical School and Birgham and Women's Hospital, 
Boston, MA, USA) 
Damir Marjanović (International Burch University, Sarajevo, Bosina and 
Herzegovina and Institute for Anthtopological Research, Zagreb, Croatia)  
Timothy Palmbach (Connecticut Forensic Science Laboratory, Meriden, CT, 
USA) 
Thomas Parsons (International Commission on Missing Persons, Sarajevo, B&H) 
• ISABS Young Investigator Program Committee: 
Šimun Anđelinović (University Hospital Center Split, Split, Croatia)  
Ivana Erceg-Ivkošić (General Hospital "Sveti Duh", Zagreb, Croatia)  
Edwin Huffine (Bode Technology Group, Lorton, VA, USA) 
Inga Marijanović (Faculty of Science, University of Zagreb, Zagreb, Croatia) 

• Science, Society & Ethical Committee:  
Damir Hudetz (St. Catherine Hospital, Zabok, Croatia; Clinical Hospital "Sveti 
Duh", Zagreb, Croatia) 
Alan Ivković (Clinical Hospital "Sveti Duh", Zagreb, Croatia)  
José Antonio Lorente (Pfizer - University of Granada & Andalusian Government 
Centre for Genomics & Oncology, Granada, Spain) 

• Fellowship Committee: 
Katja Drobnič (Faculty of Criminal Justice and Security, UM and National forensic 
laboratory, MNZ Slovenia)  
Alemka Markotić (Department for Research and Imunology, Cellular Immunology 
Unit, Institute of Immunology, Zagreb, Croatia) 
Daniel Vanek (Forensic DNA Service, Prague, Czech Republic) 
Publications, Electronic Information & Communications Committee: 
Ante Ivkošić (Clinical Hospital "Sveti Duh", Zagreb, Croatia)  
Dalibor Marijanović (DIV group, Zagreb, Croatia) 

• Membership & Publication Committee: 
Petar Projić (Genos DNA Laboratory, Zagreb, Croatia)  
Ivana Šamija Projić (Clinical Hospital Center Zagreb, Zagreb, Croatia)  
Vedrana Škaro (Genos DNA Laboratory, Zagreb, Croatia) 

• Students Committee: 
Jamal Ahel  (Medical School, University of Zagreb, Zagreb, Croatia) 
Vicko Tabain  (Medical School, University of Zagreb, Zagreb, Croatia)  

ISABS Committees
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The Young Investigator Awards 

Recipients of the 2015 Young Investigator Awards 
• Dora Polšek, Croatia (Individualised Medicine) 
• Barbara Zajac, Germany (Forensic Genetics) 
• Niraj Rai, India (Anthropological Genetics) 

Recipients of the 2013 Young Investigator Awards 
• Matko Čančer, Sweden (Gene therapy) 
• Dora Markulin and Branka Gršković, Croatia (Genome-based applications in 

forensic science) 
• Slave Petrovski, USA (Personalized genomics) 
• Antoinette Westen, The Netherlands (Genome-based applications in forensic 

science) 

Recipients of the 2011 Young Investigator Awards 
• Rebecca S Just, USA (Genome-based applications in forensic science) 
• Mark Barash, Australia (Forensic DNA phenotyping) 
• Renato Polimanti, Italy (Molecular anthropology) 
• Martina Smolić, Croatia (Molecular therapy) 

Recipients of the 2009 Young Investigator Awards 
• Chiara Barbieri, Germany (Molecular Anthropology) 
• Fernanda Toledo Gonçalves, Brasil (Individualised Medicine) 
• Pavlo Feliksovich Tatarskyy, Ukraine (Individualised Medicine) 
• Antoinette Westen, Netherlands (Forensic Genetics) 

Recipients of the 2007 Young Investigator Awards 
• Grzegorz Kaczmarczyk, Poland (Forensic Genetics)  
• Agnieszka Krzyżańska, Poland (Forensic Genetics)  
• Kaye Ballantyne, Australia (Molecular Anthropology)  
• Tomislav Domazet-Lošo, Croatia (Molecular Anthropology)  
• Coralie Frassati, Switzerland (Molecular Anthropology) 
• Taeko Kashima, Japan (Molecular Anthropology) 

Recipients of the 2005 Young Investigator Awards 
• Caroline Round, United Kingdom (Forensic Genetics) 
• Tracy Johnson, USA (Forensic Genetics) 
• Vedrana Montana, USA (Molecular and Cellular Medicine) 
• Mirela Baus Lončar, Germany (Molecular and Cellular Medicine) 

Recipients of the 2003 Young Investigator Awards 
• Robert J. Shelton, CO, USA (Forensic Genetics) 
• Chiara Magri, Italy (Molecular and Cellular Medicine) 

Recipients of the 2001 Young Investigator Awards 
Forensic IdentityTesting: Frontiers in Molecular and Cellular Medicine: 
• Lucia Cifuentes Ovalle, Chile 
• Rima Dada, India 
• Katja Drobnič, Slovenia 
• Anna Gareeva, Russia 
• Nguyen Hoai Giang, Vietnam 
• Tomasz Kupiec, Poland  

12 9th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Young Investigator Awards

Scientific Program Information 

Certificate of Attendance 
Confirmations of attendance will be issued at the registration desk. 

Young Investigator Awards 
The ISABS 2015 Young Investigator Award Committee reviewed all abstract 
submitted for YIA and selected three outstanding contributors who will receive 
Young Investigator Award Certificate and the prize of 500 € at the special 
evening event on Tuesday, June 23rd, and will present their research in the 
respective conference sessions. 

Credits 
Croatian Medical Chamber has approved to award maximum 20 points to 
participants and lecturers of the 9th ISABS Conference in Forensic, 
Anthropologic and Medical Genetics. The CMC Credits are intended for medical 
doctors, members of Croatian medical Chamber towards the maintenance of the 
physician’s license. CMC credits are valid for all other medical doctors in 
compliance with their national policy. 

Sponsor Exhibition 
Setup: June 22, 2015 
Dismantling: June 26, 2015 by noon  

Poster Setup 
Monday, June 22, 2015 
Tuesday, June 23, 2015 untill noon 
Poster board numbers can be found in the author’s index at the back of this 
brochure. Staff at the registration & info desk will help you locate the board. 

Poster Discussion  
Wednesday, June 24, 2015, 18:30 – 20:00  
Thursday, June 25, 2015, 18:00 – 19:30 
If unable to be present at your poster at this time, please leave a note on your 
poster stating date and time of your presence. 

Poster Removal 
Friday, June 26, 2015, 08:00 to 12:00 
Posters left on boards after noon on Friday will be discarded. 

Meet the Professor 
Wednesday, June 24, 2015, 18:30 – 20:00  
Thursday, June 25, 2015, 18:00 – 19:30 
This program is intended particularly for the students and the youngest members 
of the audience, but is available to all participants. To make speakers available 
to all, each speaker will be assigned a table so that participants can come freely 
an mingle with the speakers. Take advantage of the chance to meet some of the 
greatest scientists of our time. Remember, they are here for you! 

Program Changes 
Oganizers assume no liability for any changes in the program due to external or 
unforeseen circumstances. 
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Registration Desk Opening Hours 
Sunday, June 21, 2015  15:00 – 19:00 
Monday, June 22, 2015  07:30 – 20:00 
Tuesday, June 23, 2015  07:30 – 20:00 
Wednesday, June 24, 2015  07:30 – 20:00 
Thursday, June 25, 2015 07:30 – 18:00 
Friday, June 26, 2015   07:30 – 13:00 

Official language of the conference is English. No simultaneous translation will 
be provided. 

Slide and PowerPoint Preview Room will be available to all presenters. 

Message Center will be available at registration desk. 

Service Center provides photocopying, typing, and computer printouts at cost. 

Smoking Policy: The 9th ISABS Conference in Forensic, Anthropologic and 
Medical Genetics and Mayo Clinic Lectures in Translational Medicine is declared 
as a non-smoking-event. 

Special requirements: Registrants with special physical, communication and 
dietary needs should contact official service agency of the conference in 
advance. 

Conference staff will be pleased to help you with questions you may have. 
Recognize them by special name badge they will be wearing. 
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Badges will be provided to participants, accompanying persons, exhibitors and 
press. Badges are required for admission to all conference facilities, scientific 
and social events during the duration of the conference. Security guards are in 
charge of checking badges at the conference venue. Individual without an official 
meeting badge will be directed to the registration desk to register or, if already 
registered, to purchase a replacement badge at the cost of 10 €. 

Bank Services: Official currency in Croatia is the Croatian kuna (HRK). 
Aproximate exchange rates are 1 EUR = 7.57 HRK and 1 USD = 6.81 HRK. As 
exchange rates change daily, for the actual exchange rate during the 
Conference, please inquire at the Registration & Info Desk. 

Bank and Post Office Hours are usually from 8:00 - 19:00, Monday through 
Friday and from 8:00 - 12:00 on Saturdays. 

Cash Machines: ATMs accepting all major bank cards and credit cards are 
located at numerous sites in Bol. 

Electricity Supply: 220-240 V, 50 Hz. 

Travel and Helath Insurance: Participants are advised to make their own 
arrangements pertinent to health and travel. By registering for the 9th ISABS 
Conference in Forensic, Anthropologic and Medical Genetics and Mayo Clinic 
Lectures in Translational Medicine, participants agree that neither the organizers 
and its agents nor the sponsors and exhibitors nor the Bluesun hotel 
ELAPHUSA, Bol assume any liability whatsoever. 

Restaurants: Most restaurants in Bol are opened from 8:00 – 23:00. Service 
charges are included in the price, unless explicitly mentioned otherwise, but an 
additional tip of 5 to 10 percent is expected. Some restaurants may have a cover 
charge. 

Shops in Bol are usually opened from 8:00 – 21:00, Monday to Friday, and from 
8:00 – 15:00 on Saturdays. Some are opened on Saturday afternoon. Most 
shops accept major credit cards. 

Taxi: Numerous Taxi stands are located throughout Bol city centre and in front of 
the hotels. All hotel staff will be glad to help you. 

Hotel Information: Mornings bathed in sunlight, the scent of Mediterranean 
herbs and the shade of hundred-year-old pine trees – this is a dream that comes 
true in Bluesun Hotel Elaphusa, 4-star hotel, the leading wellness & spa hotel in 
Croatia. Grand Class Centre at the Bluesun Elaphusa Hotel covers more than 
4,000 m2 of indoor and outdoor space and belongs to one of the largest 
wellness centers on the Adriatic. Luxurious and spacious rooms, the Hotel's 
many amenities and superior service are the main characteristics of this 
supreme hotel. 
The Hotel is located approximately 50 meters from the sea.  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INVITED SPEAKERS 

• Introductory Session: Power of Applied Genetics 
Henry Erlich (Oakland, CA, USA)  
Tamás Ördög (Rochester, MN, USA) 
Michi Hofreiter (Potsdam, Germany) 
Gordan Lauc (Zagreb, Croatia) 

• Nobel Lecture  
Robert Huber (Nobel Prize in Chemistry 1988; Max-Planck-Institute, Martinsried, 
Germany) 

• Keynote address  
Anthony Atala (Winston-Salem, NC, USA) 

• Evening address  
Walther Parson (Insbruck, Austria)  

• Genomics of Individualized Medicine 
Tamás Ördög (Rochester, MN, USA) 
Jorge Rakela (Scottsdale, AZ, USA) 
Carl Yeoman (Bozeman, MT, USA) 
Nilufer Ertekin-Taner (Jacksonville, FL, USA) 
Keith Robertson (Rochester, MN, USA) 
John Kisiel (Rochester, MN, USA) 
Zdenko Herceg (Int. Agency for research on Cancer, France) 
Aline Probst (Clermont-Ferrant, France) 
Vlatka Zoldoš (Zagreb, Croatia) 
Arezou Ghazani (Boston, MA, USA) 

• Anthropology Genetics Program 
Ancient human genome history 

Matthias Meyer (Leipzig, Germany)  
Kay Pruefer (Leipzig, Germany) 
Janet Kelso (Leipzig, Germany)  
Mattias Jakobsson (Uppsala, Sweden) 
Christina Warinner (Norman, OK, USA) 
Mehdi Moini (Suitland, MD, USA) 

Modern human genome history 

Chris Tyler-Smith (Hinxton, UK) 
Mark Jobling (Leicester, United Kingdom) 
Toomas Kivisild (Cambridge, United Kingdom) 
Yali Xue (Hinxton, UK)  
John Novembre (Chicago, USA) 

Human genetic history of the continents 

Carina Schlebsuch (Uppsala, Sweden) 
Evelyne Heyer (Paris, France) 
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Mark Stoneking (Leipzig, Germany) 
Guido Barbujani (Ferrara, Italy) 
Dragan Primorac (USA; Split and Osijek, Croatia) 

• Forensic Genetics Program 
Next Generation Sequencing (NGS) in forensics 

Jennifer Churchill (Fort Worth, TX, USA) 
Jeremy Austin (Adelaide, Australia) 
Mitch Holland (State College, USA) 
Sree Kanthaswamy (Davis, CA, USA) 
Antti Sajantila (Helsinki, Finland) 

DNA Investigative Intelligence  

Manfred Kayser (Rotterdam, The Netherlands) 
Chris Phillips (Santiago de Compostela, Spain) 
Marie Allen (Uppsala, Sweden) 
Jack Ballantyne (Orlando,FL, USA ) 
Richard Zehner (Frankfurt, Germany) 

Advancements In Forensic DNA Routine 

Fred Bieber (Massachusetts, USA) 
Lutz Roewer (Berlin, Germany) 
Roland Van Oorschot (Victoria, Australia) 
Timothy Palmbach (Connecticut, USA) 
Tom Parsons (Sarajevo, Bosnia and Herzegovina) 
Damir Marjanović (Sarajevo, Bosnia and Herzegovina; Zagreb, Croatia) 
Daniel Vanek (Prague, Czech Republic) 
• Closing lecture 
Tim Spector (London, UK) 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Please note that the program and speakers are subject to alteration. 

Monday, June 22 

08:30 Introductory Session: Power of Applied Genetics (D. Primorac, M. 
Schanfield and S.  Vuk-Pavlović, Chairs)   

08:40 Henry Erlich (Oakland, CA, USA): Thirty years of forensic DNA analysis 
09:15 Tamás Ördög (Rochester, MN, USA): Genomics and individualized 

medicine: Moving from promise to practice 
09:50 Break 
10:00 Inauguration of the Conference 
10:35 Michi Hofreiter (Potsdam, Germany): Recent revolution of ancient DNA 

analysis 
11:10 Gordan Lauc (Zagreb, Croatia): Patient stratification beyond individual 

genes - Glycans as integrators of genes and environment 
 Keynote Address  
11:45 Anthony Atala (Winston-Salem, NC, USA): Growing human organs 
 (Introduction by D. Primorac) 
12:30 Adjourn 

12:35 Commercial Exhibit Opening 
 Panel organized by American Academy of Forensic Sciences and 

Croatian Academy of Legal Sciences 

15:00 Genomics of Individualized Medicine I (Tamás Ördög, Chair) 
15:05 Tamás Ördög (Rochester, MN, USA): Epigenomics in individualized 

medicine - Translating transcriptional regulation 
15:35 Jorge Rakela (Scottsdale, AZ, USA): Molecular signatures in 

management of hepatocellular carcinoma 
16:05 Keith Robertson (Rochester, MN, USA): Defining and targeting 

epigenetic defects in hepatocellular cancer 
16:35 Aline Probst (Clermont-Ferrant, France): Heterochromatin organization 

during development 
 Young Investigator Award  
17:05 Dora Polšek (Zagreb, Croatia): GlowBrain - How to image mouse brain 

molecular response after stroke and design stem cell applications 
(Abstract 516) 

 Selected Oral Presentation 
17:05 Florin Grigorescu (Montpellier, France): Customized Axiom - Mediscope 

genechip of the MEDIGENE program combines genetic anthropology and 
clinical endocrinology in Mediterranean populations (Abstract 524) 

17:25 Adjourn  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Tuesday, June 23 

08:30 DNA Investigative Intelligence (Manfred Kayser, Chair) 
08:35 Manfred Kayser (Rotterdam, The Netherlands): Forensic prediction of 

appearance  
09:05 Chris Phillips (Santiago de Compostela, Spain): Forensic inference of 

ancestry  
09:35 Marie Allen (Uppsala, Sweden): Forensic molecular estimation of human age  
10:05 Jack Ballantyne (Orlando, FL, USA): Forensic molecular identification of cell 

type  
10:35 Richard Zehner (Frankfurt, Germany): Determination of time since death by 

molecular entomology  
 Selected Oral Presentations 
11:35 Ken Kidd (New Haven, CT, USA): Advances in identifying and characterizing 

microhaplotypes for forensics (Abstract 368) 
11:45 Wojciech Branicki (Warsaw, Poland): Development of a forensically useful 

age prediction method based on DNA methylation analysis (Abstract 403) 
11:55 Adjourn 

15:00 Modern Human Genomes (Mark Jobling, Chair) 
15:05 Chris Tyler-Smith (Hinxton, UK): Evolutionary aspects of the 1000 Genomes 

Project 
15:35 Mark Jobling (Leicester, UK): Evolutionary insights from large-scale Y-

chromosome sequencing 
16:05 Toomas Kivisild (Cambridge, UK): Evolutionary insights from whole 

mitochondrial genomes  
16:35 Yali Xue (Hinxton, UK): Human genomic signatures of selection and 

adaptation 
17:05 John Novembre (Chicago, IL, USA): Human population substructure and 

evolutionary implications 
 Selected Oral Presentations 
17:35 Alena Kushniarevich (Tartu, Estonia): A dual genetic structure of the Slavic-

speaking populations (Abstract 417) 
17:45 Amy Goldberg (Stanford, CA, USA): Complex signatures of sex-biased 

admixture on the X chromosome (Abstract 364) 
17:55 Gyaneshwer Chaubey (Tartu, Estonia): Culture as a genetic icon - A 

multidisciplinary approach to study Gotra system among Brahmins of South 
Asia (Abstract 419) 

18:05 Adjourn 

19:00 Keynote Lecture 
 Robert Huber (Martinsried, Germany): Protein structures at the interface of 

physics, chemistry and biology 
 (Introduction by S. Vuk-Pavlović) 
20:00 Presentation of Young Investigator Awards 
 Conference Reception and Dinner 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Wednesday, June 24 

08:30 Human Genetic History (Mark Stoneking, Chair) 
08:35 Carina Schlebusch (Uppsala, Sweden): Genetic history of Africa  
09:05 Evelyne Heyer (Paris, France): Genetic history of Asia 
09:35 Theodor Schurr (Philadelphia, PA, USA): Genetic history of America  
10:05 Mark Stoneking (Leipzig, Germany): Genetic history of Oceania 
10:35 Guido Barbujani (Ferrara, Italy): Genetic history of Europe 
11:05 Dragan Primorac (Split and Osijek, Croatia; University Park, PA, USA): 

Genetic history of Croatia 
 Selected Oral Presentations 
11:35 Ajai Pathak (Tartu, Estonia): Indus valley civilization in genetic context of 

contemporary human population (Abstract 416) 
11:45 Nina Marchi (Paris, France): Sex-specific genetic diversity is shaped by 

cultural factors in Asian human populations (Abstract 406) 
11:55 Pradiptajati Kusuma (Toulouse, France): In search of Malagasy’s 

ancestor in Indonesia (Abstract 404) 
12:05 Adjourn 

15:00 Genomics of Individualized Medicine II (Jorge Rakela, Chair) 
15:05 Zdenko Herceg (Lyon, France): Epigenome deregulation in cancer: 

drivers and passengers on the road to malignancy 
15:35 Vlatka Zoldoš (Zagreb, Croatia): Genetics and epigenetics of protein 

glycosylation 
16:05 Nilufer Ertekin-Taner (Jacksonville, FL, USA): Genetics of Alzheimer’s 

disease - Closing the gap with omics 
16:35 John Kisiel (Rochester, MN, FL): Aberrantly methylated DNA for early 

cancer detection - A journey beyond the colon by Next-Generation 
Sequencing 

17:05 Arezou Ghazani (Boston, MA, USA):  Precision Cancer Medicine - Role 
of whole exome sequencing in clinical oncology 

17:35 Carl Yeoman (Bozeman, MT, USA): Vaginal microbiome in health and 
disease 

18:05 Adjourn 

18:30 Poster Session I 
 Meet the Professor I 

20:00 Evening Addresses 
 Walther Parson (Innsbruck, Austria): Celebrity genetics: DNA 

identification of famous persons 
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Thursday, June 25 

08:30 Next Generation Sequencing in Forensics (Antti Sajantila, Chair) 
08:35 Jennifer Churchill (Fort Worth, TX, USA): NGS in forensic identification 
09:05 Jeremy Austin (Adelaide, Australia): NGS in missing person identification 
09:35 Mitchell Holland (University Park, PA, USA): NGS in forensic mtDNA 

analysis 
10:05 Sree Kanthaswamy (Davis, CA, USA): NGS in animal forensics 
10:35 Antti Sajantila (Helsinki, Finland): NGS in forensic medicine 
 Selected Oral Presentations 
11:05 Cassandra Calloway (Oakland, CA, USA): Probe capture enrichment 

and NGS of whole mitochondrial genome (Abstract 476) 
11:15 Joanna Kosińska (Warsaw, Poland): Search for markers of human age 

with NGS (Abstract 402) 
 Young Investigator Award 
11:25 Barbara Zajac (Frankfurt, Germany): Next generation entomology - 

Genetic markers for age estimation of Calliphora vicina (Diptera, 
Calliphoridae) pupae (Abstract 377) 

11:35 Nicola Oldroyd (San Diego, CA, USA): Transforming forensic DNA 
analysis with NGS - Current and future perspectives (Abstract 517) 

11:45 Adjourn 

15:00 Ancient Human Genomes (Janet Kelso, Chair) 
15:05 Matthias Meyer (Leipzig, Germany): Sequencing archaic genomes 
15:30 Kay Pruefer (Leipzig, Germany): Genetic admixture of archaic and 

modern humans 
15:55 Janet Kelso (Leipzig, Germany): Functional implications of admixture of 

modern and archaic humans  
16:20 Mattias Jakobsson (Uppsala, Sweden): Paleolithic vs. Neolithic 

genomes in Europe 
16:45 Christina Warriner (Norman, OK, USA): Ancient DNA perspective on 

human disease 
17:10 Mehdi Moini (Suitland, MD, USA): Setting time lines for aging proteins 
 Selected Oral Presentations 
17:25 Torsten Günther (Uppsala, Sweden): What genomes of eight early 

Iberian farmers say about prehistory of Iberia and Europe (Abstract 437) 
17:35 Stefania Vai (Florence, Italy): Tracing Longobard migration through DNA 

analysis (Abstract 467) 
 Young Investigator Award  
17:45 Niraj Rai (Hyderabad, India): Ancient DNA study of a North Indian 

Himalayan population (Abstract 422) 
17:55 Adjourn 

18:00 Poster Session II 
 Meet the Professor II 
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Friday, June 26 

08:30 Advancements In Forensic DNA Routine (Tom Parsons, Chair) 
08:35 Fred Bieber (Boston, MA, USA): Familial DNA search in forensics  
09:05 Lutz Roewer (Berlin, Germany): Improved forensic Y-chromosome 

analysis 
09:35 Roland Van Oorschot (Melbourne, Australia): Trace DNA analysis 
10:05 Damir Marjanović (Sarajevo, B&H): Identification of skeletal remains 

from World War II mass graves 
10:35 Tom Parsons (Sarajevo, B&H): Missing person DNA identification 
11:05 Daniel Vanek (Prague, Czech Republic): Improved forensic analysis of 

bone DNA 
 Selected Oral Presentations 
11:20 Serkan Dogan (Sarajevo, Bosnia and Herzegovina): Worldwide 

population clustering based on 23 Y-STR loci (Abstract 382) 
11:30 Vadim Stepanov (Tomsk, Russia): Multiplex X-SNP system for forensic 

genetics (Abstract 497) 
11:40 Mark Kavlick (Quantico, VA, USA): A quantitative PCR assay to assess 

mitochondrial DNA copy number and degree of degradation (Abstract 
361) 

 Closing Lecture 
11:50 Tim Spector (London, UK): Twins omics and personalized medicine 
12:30 Closing of the Conference 
12:30 Poster removal, Departure 
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Anthony Atala, M.D. 
Winston-Salem, NC, USA 

GROWING HUMAN ORGANS 

Anthony Atala, MD, is the Director of the Wake Forest Institute for Regenerative 
Medicine, and the W.H. Boyce Professor and Chair of the Department of Urology 
at Wake Forest University.  Dr. Atala is a practicing surgeon and a researcher in 
the area of regenerative medicine.  His current work focuses on growing new 
human cells, tissues and organs. 
Dr. Atala works with several journals and serves in various roles, including Editor-
in-Chief of Stem Cells- Translational Medicine, Current Stem Cell Research and 
Therapy, and Therapeutic Advances in Urology; as Associate Editor of Tissue 
Engineering and Regenerative Medicine, Rejuvenation Research, and Gene 
Therapy and Regulation; as Executive Board Member or Section Editor of the 
International Journal of Artificial Organs, Organogenesis, and Current Urology 
Reports; and as Editorial Board member of Expert Opinion on Biological Therapy, 
Biomedical Materials, Journal of Tissue Science and Engineering, 3D Printing and 
Additive Manufacturing, Technology, the Journal of Urology, Recent Patents on 
Regenerative Medicine, BioMed Central-Urology, Urology, and Current 
Transplantation Reports. 
Dr. Atala is a recipient of many awards, including the US Congress funded 
Christopher Columbus Foundation Award, bestowed on a living American who is 
currently working on a discovery that will significantly affect society,  the World 
Technology Award in Health and Medicine, presented to individuals achieving 
significant and lasting progress, the Samuel D. Gross Prize, awarded every 5 
years to a national leading surgical researcher by the Philadelphia Academy of 
Surgery, the Barringer Medal from the American Association of Genitourinary 
Surgeons  for distinguished accomplishments, the Gold Cystoscope award from 
the American Urological Association for advances in the field, the Ramon Guiteras 
Award for pioneering research in regenerative medicine and outstanding 
contributions as a scholar and teacher, the Innovation Award from the Society of 
Manufacturing Engineers for the creation of synthetic organs, and the Rocovich 
Gold Medal, awarded to a distinguished scientist who has made a major impact 
on science toward the understanding of human disease. In 2011 he was elected to 
the Institute of Medicine of the National Academy of Sciences.  Dr. Atala was 
elected to the Royal Academy for the Encouragement of the Arts in 2012, and to 
the National Academy of Inventors as a Charter Fellow in 2013.  Dr. Atala's team 
received the Edison Science/Medical Award in 2013. 
Dr. Atala’s work has been described in the lay press. In 2003 he was named by 
Scientific American as a Medical Treatments Leader of the Year for his 
contributions to the fields of cell, tissue and organ regeneration.  Dr. Atala’s work 
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was listed as Time Magazine’s top 10 medical breakthroughs of the year, and as 
Discover Magazine`s Number 1 Top Science Story of the Year in the field of 
medicine in 2007. In 2009 Dr. Atala was featured in U.S. News & World Report as 
one of 14 Pioneers of Medical Progress in the 21st Century, and his work in 2010 
was listed by Smithsonian Magazine as one of 40 things to know about the next 
40 years. Dr. Atala’ work was listed in the Huffington post as one of 18 great ideas 
of 2011, in Time Magazine as one of the top 5 medical breakthroughs of the year 
in 2011, by the American Association of Retired Persons as one of the 50 
influential people who will make life better in 2012, and by Time Magazine as one 
of 5 discoveries that will change the future of organ transplants in 2013.   
Dr. Atala has led or served several national professional and government 
committees, including the National Institutes of Health working group on Cells and 
Developmental Biology, the National Institutes of Health Bioengineering 
Consortium, and the National Cancer Institute’s Advisory Board. Dr. Atala heads a 
team of over 300 physicians and researchers.  Over ten applications of 
technologies developed in Dr. Atala's laboratory have been used clinically. He is 
the editor of twelve books, including Essentials of Stem Cell Biology, Principles of 
Regenerative Medicine, Foundations of Regenerative Medicine, Methods of 
Tissue Engineering, and Minimally Invasive Urology. He has published more than 
400 journal articles and has applied for or received over 200 national and 
international patents. 
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Robert Huber 
Nobel Prize in Chemistry 1988;  
Max-Planck Institute, Martinsried, Germany 

P R O T E I N S T R U C T U R E S A T T H E 
INTERFACE OF PHYSICS, CHEMISTRY AND 
BIOLOGY 

Robert Huber was born in Munich in 1937. He studied chemistry at the Technische 
Universität München (TUM), where he also completed his Ph.D. and habilitation. 
Since 1972, he has been a member of the Max-Planck-Gesellschaft and Director 
at the Max-Planck-Institut für Biochemie until retirement in 2005. Since 1976, he 
also serves at the TUM as a professor. He holds appointments as Guest 
Professor at the Universität Duisburg-Essen (Germany), the Cardiff University 
(Great Britain), and the Universidad Autonoma de Barcelona (Spain). Prof. Huber 
serves as a mem- ber of the Board and/or Scientific Advisory Board of a number 
of pharmaceutical and crop science companies. He co-founded two companies 
located in Martins- ried: Proteros offering services for drug discovery and 
development and Suppremol developing novel therapies for autoimmune 
diseases. Prof. Huber has made major contributions to the understanding of the 
structure and function of biological macromolecules, particularly proteases and 
their natural and synthetic inhibitors, metalloenzymes (iron, nickel, molybdenum, 
copper), proteins of the immune system (antibodies and antibody receptors), 
protein hormones and their receptors, protein kinases, enzymes of amino acid 
biosynthesis, enzymes of cofactor and vitamin biosynthesis and proteins of energy 
and electron transfer. In addition, he has contributed to the development of 
instruments for data collection and methods in protein crystallography, particularly 
Patterson methods, graphic methods, and refinement, to the use of electron rich 
metal clusters. Most recently, Prof. Huber contributed to the methods and 
instruments for crystal improvement. He has been honoured by numerous 
honorary doctorates, professorships, memberships in learned societies and 
awards, including the Otto-Warburg Medal, the Emil von Behring Medal, the Sir 
Hans Krebs Medal, the The Linus Pauling Medal, Max Tishler Prize and, in 1988, 
the Nobel Prize for Chemistry together with H. Michel and J. Deisenhofer. 

(http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1988/huber.html) 
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Abstract number: ABS-510-ISABS-2015

FORENSIC MOLECULAR HUMAN AGE ESTIMATION

Allen M 

Department of Immunology, Genetics and Pathology, Uppsala University, 
Uppsala, Sweden

Knowing the biological age of a person leaving a biological trace at a crime 
scene can be an important investigative lead. A wide range of age-related 
changes are seen in cells such as DNA damage, DNA rearrangements, 
deletions, shortening of telomeres and altered levels of epigenetic modifications 
such as methylation at CpG-sites. Previous studies report the use of telomere 
length or T-cell DNA rearrangements for estimating age. As an alternative 
epigenetic modifications and in particular DNA methylation is highly interesting 
for this purpose as the level of methylation seems to change with age for some 
genes. In fact, the methylation patterns at specific CpG-sites reveal almost 
linear changes over time and age related methylation changes have been 
identified in multiple tissues, suggesting them useful for age prediction. 
Moreover, DNA methylation is a stable modification that will remain unchanged 
even after the environmental insults that are commonly seen in forensic 
casework samples. We are using advanced bioinformatics tools to screen public 
datasets for age-specific DNA methylation markers in order to identify a set of 
optimal markers for epigenetic age determination in forensics. Candidate 
markers are the evaluated by bisulfite-convertion of DNA, PCR amplification of a 
specific marker followed by pyrosequencing. The degree of methylation is 
quantified using the Quiagen PyroMark Q24 System and the PyroMark software 
2.0. The markers showing highest association with age and best performance in 
the pyrosequencing analysis will be further evaluated and combined of an 
optimal forensic chronological age test.

Keywords: age determination, methylation, bisulfite conversion, 
pyrosequencing, epigenetic age signature

Suggested Reading: 

1. Bocklandt, S., et al., PLoS One, 2011. 6(6): p. e14821. 

2. Horvath, S.Genome Biology, 2013. 14:R115. 

3. Koch, C.M., et al., Aging Cell, 2012. 11(2): p. 366-9. 

4. Saeed, M., et al., Leg Med (Tokyo), 2012. 14(6): p. 279-85. 

5. Zubakov, D., et al., Curr Biol, 2010. 20(22): p. R970-1.
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Abstract number: ABS-494-ISABS-2015

NGS IN MISSING PERSON IDENTIFICATION

Austin J 
 
University of Adelaide, Adelaide, USA

DNA based human identification is both critical and central to criminal and 
coronial investigations, disaster victim and missing persons identification, 
repatriation of war dead and counter-terrorism operations. Persistent 
technological and conceptual issues associated with the application of standard 
procedures to trace and degraded DNA, or when profiles have no match in DNA 
databases, limit their application to real world human identification problems. I 
will discuss the development and application of a novel targeted sequence 
capture and high throughput DNA sequencing approach to simultaneously type 
thousands of informative identity, ancestry and phenotype markers in a single 
assay to facilitate identification of unknown suspects and missing persons. This 
will deliver new capacity and capability in specialist DNA-based identification of 
trace and highly degraded DNA. This new approach will result in improved and 
more reliable identification from trace sources and decomposed human remains 
and will reduce costs and delays in the identification of unknown samples, 
improving outcomes in criminal and coronial investigations.

Keywords: NGS, human identification, missing persons, mtDNA, sequence 
capture

Suggested Reading: 

1. Templeton JEL, et al. (2013) Invest Genet 4:26 

2. Carpenter et al (2013). Am J Human Genet 93: 852-864
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Abstract number: ABS-529-ISABS-2015

FORENSIC MOLECULAR IDENTIFICATION OF CELL TYPE: PROVIDING 
CONTEXT TO A DNA PROFILE

Ballantyne J1,2, Hanson E K1 

1National Center for Forensic Science, University of Central Florida, PO Box 
162367, Orlando, FL, USA; 2Department of Chemistry, University of Central Florida, 
Orlando, FL, USA

The ultimate aim of forensic scientific evidence in a criminal investigation is to help 
establish a fact or facts that may be at issue. The questions involve what, why, 
when, how, where and who as they pertain to the people, places and things involved 
in the commission of the crime. The DNA technology revolution has significantly 
impacted the criminal justice system in that the individual who deposited crime 
scene biological trace or body fluid evidence can be routinely identified. This source 
level information has facilitated the identification and conviction of perpetrators and 
the exoneration of falsely accused individuals. The forensic DNA community has 
concentrated its efforts in producing for stakeholders an error free product with, 
arguably, less emphasis on completeness of analysis including trying to answer 
questions that go beyond identifying the source (the ‘who’ and, to a lesser extent, the 
‘where’ questions). Specifically forensic geneticists rarely nowadays are in a position 
to provide context to the DNA profile, namely what ‘activity’ led to the deposition of 
the biological material. This pertains to the ‘what’ (and perhaps ‘how’) question 
pertaining to the case events. For example, consider a sexual assault on a female 
victim with an object (recovered from the suspect) where the victim’s DNA is 
recovered from the object. He could claim that the victim handled the item during a 
casual encounter and this explains why her DNA was present. However, the 
significance of this evidence would increase if the DNA could be shown to originate 
from vaginal cells, a circumstance that would be consistent with a sexual encounter 
but not with casual handling. The ability to distinguish between these alternative 
propositions, sexual versus social contact, might prove to be critical to the 
investigation and prosecution of the case. Failure to provide this critical probative 
information could allow perpetrators to exploit the shortcomings in routinely used 
body fluid identification methods in order to provide reasonable doubt regarding the 
true circumstances of the crime. This presentation will briefly describe new molecular 
genetics methods that permit the definitive identification of activity-level-indicating 
body fluids such as vaginal secretions, menstrual blood and skin as well as blood, 
semen and saliva. Although concentrating mainly on RNA profiling, other promising 
methods will be briefly discussed including those based upon advances in 
epigenetics and proteomics.

Keywords: context, RNA profiling, body fluid identification, source versus activity 
level propositions
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Abstract number: ABS-541-ISABS-2015

GENETIC EVIDENCE FOR PREHISTORIC DEMOGRAPHIC CHANGES IN 
EUROPE

Barbujani G 

Department of Life Sciences and Biotechnology, University of Ferrara

It is not clear yet to what extent DNA diversity in modern Europeans reflects 
either a genetic continuity since Paleolithic times, or a discontinuity associated 
with the expansion of early Neolithic farmers from the Levant.  The genetic 
gradients encompassing much of the continent are generally viewed as 
supporting a model of Neolithic demic diffusion; the ancient coalescence times 
of most European mitochondrial lineages have long been regarded as evidence 
of a population structure established in Paleolithic times. Both views have been 
seriously challenged recently. On the one hand, it has become apparent that the 
European clines do not necessarily correspond to those expected under 
Neolithic demic diffusion; on the other, studies of ancient DNA have shown that 
mtDNA variants labeled as Paleolithic were common among Neolithic people as 
well, proving that the ages of molecules do not contain information on gene flow 
processes. 
The above models are schematic outlines of phenomena that must have been 
more complex, with both Paleolithic and Neolithic processes shaping genetic 
diversity in different parts of Europe. Still, at the mtDNA level, modern 
Europeans have closer genealogical relationships with Neolithic than with 
Paleolithic people, above and beyond what would be expected given their 
distance in time, suggesting that a significant demographic change 
accompanied the Neolithic shift from hunting-gathering to agriculture. Questions 
that need be addressed include: (1) Are the two main models different enough to 
be distinguished in genetic analyses? (2) While we wait for sufficiently large 
ancient DNA nuclear datasets to accumulate, how much can we trust inference 
from mitochondrial DNA? and (3) Do we already have sufficient archaeological 
and palaeodemographic information to construct a mixed model, incorporating 
geographically-variable combinations of Paleolithic, Neolithic and later genetic 
contributions?
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Abstract number: ABS-546-ISABS-2015

NEXT GENERATION SEQUENCING IN FORENSIC IDENTIFICATION

Churchill JD1, King JL1, Zeng X1, Ambers A1, Schmedes SE1, Budowle B1,2 

1Institute of Applied Genetics, Department of Molecular and Medical Genetics, 
University of North Texas Health Science Center, 3500 Camp Bowie Blvd., Fort 
Worth, TX, USA, 2Center of Excellence in Genomic Medicine Research 
(CEGMR), King Abdulaziz University, Jeddah, Saudi Arabia

The introduction of massively parallel sequencing (MPS) technologies is 
beginning to have an impact on the forensic science community’s approach to 
DNA typing.  After almost a decade of advances and improvements to MPS 
platforms and methods, these technologies offer notable improvements to 
forensic identification’s current capillary electrophoresis (CE)-based 
methodologies.  MPS’s ability to multiplex different types of forensically relevant 
genetic markers, analyze a large number of markers simultaneously, and 
sequence multiple samples per run allows more information for generation of 
investigative leads to be obtained per sample in a single analysis than can be 
obtained with standard CE technologies.  The additional types of markers can 
facilitate the analysis of degraded and low quantity samples as well as address 
novel investigative questions.  The larger number of markers means more 
robust associations can be generated from database searches.  Sequencing 
offers intra-repeat variation resolution of STRs for better mixture interpretation 
and kinship analyses.  MPS also offers a sensitivity of detection comparable to 
current CE technologies.  This presentation will discuss the evaluation of 
multiple MPS panels and platforms using informative metrics such as genotype 
accuracy, depth of coverage, strand balance, allele coverage ratios, and 
sequence coverage ratios and their potential application to the field of forensic 
identification.
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Abstract number: ABS-486-ISABS-2015

THIRTY YEARS OF FORENSICS DNA ANALYSIS

Erlich H A 
 
CHORI, Oakland, CA., USA

In 1985, two papers reported technical developments that revolutionized the 
field of forensic genetics. Southern Blotting of Variable Number Tandem Repeat 
(VNTR) regions of human genomic DNA, known as “DNA Fingerprinting, was 
used for individual identification. An in vitro method of enzymatic amplification, 
termed Polymerase Chain Reaction or PCR, was used to amplify and genotype 
a single gene (beta-globin) from human genomic DNA. PCR amplification of the 
polymorphic HLA-DQA1 gene with a thermostable DNA polymerase provided 
evidence in the first U.S. DNA case in 1986 as well as the first exoneration in 
1987. This assay, based on genotyping with immobilized hybridization probes, 
became the basis for the first commercial PCR test in 1991 and, along with the 
SNP-based test, Polymarker introduced shortly thereafter, was widely used in 
forensics analysis. The introduction of commercial PCR-based kits to analyze a 
specific set of short tandem repeats (STRs) using capillary electrophoresis 
provided greatly enhanced discrimination potential. These STR systems are the 
basis of current casework and database genotyping and, in a sense, represent 
the “fusion” of the two technical developments reported 30 years ago. The 
history of forensic DNA analysis in criminal cases and missing person 
identification, including a discussion of the so-called “DNA Wars” period during 
which the admissibility of DNA evidence was hotly debated, will be reviewed. 
Finally, recent developments in the application of Next Generation Sequencing 
technology using mitochondrial DNA in the analysis of particularly challenging 
forensic specimens, such as mixed samples, will be discussed.

Keywords: forensic DNA history, Nest Generation Sequencing, PCR, HLA 
Polymorphism, mitochondrial DNA
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Abstract number: ABS-507-ISABS-2015

EPIGENOME DEREGULATION IN CANCER: SEARCHING FOR DRIVERS 
AND PASSENGERS ON THE ROAD TO MALIGNANCY

Herceg Z 
 
International Agency for Research on Cancer, Lyon, France 

The field of epigenetics has witnessed a recent explosion in our knowledge 
regarding the importance of epigenetic mechanisms in normal cellular 
processes and abnormal events associated with cancer development. The 
challenge posed by major international sequencing efforts, is to identify changes 
in the genome and epigenome that precede and promote tumour development, 
and to differentiate functionally important “drivers” from non-functional 
“passenger” events. In addition, there is little understanding whether epigenetic 
changes in cancer and surrogate tissues can be used as biomarkers for risk 
stratification, exposure assessment, early detection and an intermediate 
biomarker for different health outcomes. Spectacular advances in epigenomics 
and the emergence of powerful technologies that allow the analysis of the 
epigenome with unprecedented resolution in both high throughput and genome-
wide settings have dramatically accelerated investigations in this area. I will 
discuss how these advances open the exciting possibility of identifying changes 
affecting the (epi)genome not only in cancer, but also in surrogate tissues 
improving thus the knowledge of epigenetic mechanisms in the development of 
complex human diseases, aging and cancer, providing clues to causation 
(etiology), and identifying new generation of epigenetics-based personalized 
therapy and disease prevention.

Keywords: epigenome, tumour development, epigenetic modifiers, “driver” 
genes, cancer biomarkers
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GENETIC HISTORY OF ASIA

Heyer E 
 
Museum National d'Histoire Naturelle, Paris, France

Asia is the biggest continent rich in cultural diversity, but the history of its 
peopling has only been recently studied thanks to large-scale survey of 
autosomal data. In the last 4 years, this knowledge has considerably increased 
thanks to ancient DNA studies that have shed new lights on the population 
history of this continent. Another approach to trace back population history is 
based on ABC methods that can help infer the timing of past population 
movement. I will present our results on North Eurasia based on these methods. I 
will then focus on cultural factors that play a major role in shaping the genetic 
diversity of this continent. On this aspect I will present results of our studies in 
Central Asia that show how social organization can strongly impact the 
distribution of genetic diversity.

Keywords: molecular anthropology, Asia, gene-culture co-evolution, social 
organisation, ancient DNA
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Abstract number: ABS-533-ISABS-2015

RECENT REVOLUTION OF ANCIENT DNA ANALYSIS

Hofreiter M 

University of Potsdam, Potsdam, Germany

During the last 10 years, research on ancient DNA has literally been turned 
upside down. Originally restricted to small fragments of mitochondrial DNA, new 
DNA sequencing technologies and other developments now allow obtaining 
complete paleogenomes from ancient DNA at an increasing pace. Moreover, 
several aspects of ancient DNA research such as human or paleopathogen 
ancient DNA, long deemed impossible to yield reliable data, have been 
resurrected using next generation sequencing. I will show how this flood of data, 
together with a conceptual change of perspective, away from a phylogenetic one 
to a population genetic one, has revolutionized not only the field of ancient DNA, 
but also many of the research fields ancient DNA contributes to such as the 
history of our own species. 

Keywords: endogenous DNA content, DNA extraction, hybridization capture, 
fragment length distribution, next generation sequencing
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PROTEIN STRUCTURES, BASIC SCIENCE AND MY EXPERIENCE WITH 
APPLICATION IN MEDICINE

Huber R1,2,3,4 

1Max-Planck-Institut für Biochemie, Emeritusgruppe Strukturforschung, D-82152 
Martinsried – Germany; 2Technische Universität München, TUM Emeritus of Excellence, 
D-85747 Garching, Germany; 3Universität Duisburg-Essen, Zentrum für Medizinische 
Biotechnologie D-45117 Essen, Germany; 4Cardiff University, School of Biosciences, 
Cardiff CF10 3US, UK

As a student in the early nineteen-sixties, I had the privilege to attend winter seminars 
organized by my mentor, W. Hoppe, and M. Perutz. Seminars took place in a small 
guesthouse in the Bavarian-Austrian Alps. The handful of protein crystallographers fit into 
a room which served as the living room, dining room and auditorium. Today structural 
biologists organize large congresses with thousands of attendants from many hundreds 
of laboratories specialized in the field. Structural biology appears to dominate biology 
and biochemistry very visibly judging by all the covers in scientific journals displaying 
macromolecular structures. Structural biology has been successful, because of the 
recognition that understanding biological phenomena at the molecular and atomic levels 
requires seeing those molecules. Structural biology revealed the structure of genes and 
basic mechanisms of their regulation, mechanisms of enzyme function, the structural 
basis of immune diversity, mechanisms of energy production in cells by photosynthesis 
and conversion into energy-rich chemical compounds and organic material, the 
mechanism that makes muscle work, the architecture of viruses and multi-enzyme 
complexes, and many more. New methods had an essential impact on the development 
of structural biology. Methods seemed to become available in cadence with the growing 
complexity of problems while newly discovered methods brought biological problems 
within reach of researchers. This co-evolution  of methods and answerable problems 
took place not only in x-ray diffraction, but also in NMR and electron microscopy. An 
important additional incentive for structural biology came from the potential application in 
drug design and development using knowledge of drug-receptor structures at the atomic 
level combined with theoretical approaches of ligand binding; commercial interest in 
application spurred this direction of research enormously. My lecture will start with the 
history of protein crystallography and major factors contributing to its development. Few 
examples will illustrate how structure information contributes to the understanding of the 
physical and chemical basis of biological phenomena that can lead to medical 
application. Then I will share my experience with foundation and development of two 
biotech companies with different business models, but both based in basic research in 
structural biology: Proteros (www.Proteros.com) offers enabling technology services for 
pharma companies and crop science companies imbedding all workflow steps that 
molecular and structural biology can provide; it commands and uses its platform to 
generate the leads from identified targets to in vivo proof of concept (PoC). Suppremol 
(www.Suppremol.com) specializes in the development of novel immunoregulatory 
therapeutics for the treatment of autoimmune diseases on the basis a recombinant, 
soluble, non-glycosylated version of the human Fcg receptor IIB. 

Keywords: tuberculosis, GeneXpert, Botswana, MDR-TB
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Abstract number: ABS-518-ISABS-2015

PALEOLITHIC VS. NEOLITHIC GENOMES IN EUROPE

Jakobsson M 
 
Uppsala University, Uppsala, Sweden

Genomic information from ancient remains is beginning to show its full potential 
for learning about human demographic history, including the debated agricultural 
transition. We generate and analyze genomic data from several Scandinavian 
Neolithic farmers and hunter-gatherers to illuminate the impact of agricultural 
revolution on patterns of genomic variation in Europe. Stone-Age Scandinavian 
individuals show remarkable population structure corresponding to their material 
culture. Ancient farmers are genetically most similar to extant southern 
Europeans, contrasting sharply to the hunter-gatherers whose genetic signature 
is unique, but closest to extant northern Europeans. The genomic make-up of 
present-day Scandinavians is intermediate between the two Neolithic groups 
suggesting that extensive admixture – perhaps around the time of the 
disappearance of the hunter-gatherer lifestyle – eventually shaped the patterns 
of variation. Looking beyond Scandinavia, we show that central and 
southwestern Europeans, in the agricultural context, ae genetically similar to 
Neolithic Scandinavian farmers, whereas Mesolithic hunter-gatherers are most 
similar to Neolithic Scandinavian hunter-gatherers, in contrast to what would 
have been predicted from their geographic sampling location. These findings 
show that lifestyle may be the major determinant of genetic similarity in 
prehistoric Europe, rather than geography as in modern-day Europe.

Keywords: Neolithic, population genomics, DNA, migration, human history
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EVOLUTIONARY INSIGHTS FROM LARGE-SCALE Y-CHROMOSOME 
SEQUENCING

Jobling M1, Batini C1, Hallast P1, Zadik D1, Maisano Delser P1, Wetton J1, Lall 
G1, King T1, Dunn H1, Winney B2  
 
1University of Leicester, Leicester, UK; 2Department of Oncology, University of 
Oxford, UK

Next-generation sequencing (NGS) analysis of the male-specific region of the 
human Y chromosome (MSY) has revealed tens of thousands of SNPs, and 
provides an unbiased picture of diversity and time-depth. Here I review several 
published studies, and include an account of our European-focused population 
project, in which we show that European patrilineages underwent a recent 
continent-wide expansion. Resequencing of 3.7 Mb of MSY DNA in 334 males, 
comprising 17 European and Middle Eastern populations, defines a phylogeny 
containing 5996 single-nucleotide polymorphisms. Dating indicates that three 
major lineages (I1, R1a, and R1b), accounting for 64% of our sample, have very 
recent coalescent times, ranging between 3.5 and 7.3 KYA. A continuous swathe 
of 13/17 populations share remarkably similar histories featuring a demographic 
expansion starting ~2.1-4.2 KYA. Our results are compatible with ancient MSY 
DNA data, and contrast with data on mitochondrial DNA, indicating a 
widespread male-specific phenomenon that focuses interest on the social 
structure of Bronze Age Europe. NGS-based phylogenies suggest strategies for 
targeted typing of novel SNPs in specific clades of interest, and I describe our 
analysis of sub-clades of haplogroup R1a, which has an interesting distribution 
including high frequencies in South Asia, Central Europe, and Scandinavia.

Keywords: Y chromosome, Next-generation sequencing, phylogeny, population 
history, single-nucleotide polymorphism
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Abstract number: ABS-491-ISABS-2015

ANIMAL FORENSIC DNA ANALYSIS - CONVENTIONAL AND NGS 
TECHNIQUES

Kanthaswamy S 
 
Arizona State University, Glendale, AZ, USA

The abundance of animal biological material encountered during criminal 
investigations has piqued the forensic community’s interest in animal evidence. 
Testimony based on animal DNA analysis has been admitted in numerous court 
cases worldwide. Since the mid-1990s, forensic animal DNA testing has 
increased dramatically in the US. The most common sources of domestic animal 
biological evidence includes hair and dander from pets, particularly those shed 
by dogs and cats. Evidence from these animals have been used to resolve 
human on human forensic cases. Animal DNA evidence has since been 
successfully used to prosecute individuals by linking a suspect to a crime scene 
in instances of murder, arson, burglary and sexual assaults, and in cases of 
animal abuse, theft and attack. Biomaterial from livestock have been used in 
food forensics and food safety cases. In Wildlife forensic investigations, animal 
DNA evidence is typically used to curb poaching as well as the trafficking of 
animals and animal products. Early legal challenges to some of the animal DNA 
analytical methods demonstrated a need for protocols that have been validated 
according to human forensic DNA analysis guidelines. Consequently, 
standardized and validated laboratory protocols, and statistical models and 
analytical techniques for animal DNA analysis have become commonplace and 
have helped strengthen the field. Current animal forensic DNA technology still 
primarily employs a number of conventional approaches. This field must expand 
to novel approaches such as massively parallel sequencing and other next 
generation techniques for enhancing research and development, and casework 
application.

Keywords: Forensic genetics, biological material, non-human, domestic 
animals, wildlife
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FORENSIC APPEARANCE PREDICTION

 
 
Kayser M 

Department of Forensic Molecular Biology, Erasmus MC University Medical 
Center Rotterdam, Medical Faculty of Erasmus University Rotterdam, 
Rotterdam, The Netherlands

Recent years have seen considerable progress in the genetic understanding of 
human appearance, which triggered the establishment of a new subfield of 
forensic genetics, i.e., Forensic DNA Phenotyping. Forensic DNA Phenotyping 
refers to the prediction of appearance traits of unknown sample donors, or 
unknown deceased (missing) persons, directly from biological materials found at 
the scene. “Biological witness” outcomes of Forensic DNA Phenotyping can 
provide investigative leads to trace unknown persons, who are unidentifiable 
with current comparative DNA profiling. Appearance prediction from DNA of old 
and ancient human remains is also relevant to answer anthropological and 
evolutionary questions. At present, group-specific pigmentation traits (eye, hair, 
and skin color) are predictable from DNA on the level of broad categories with 
reasonably high accuracies allowing practical applications in forensics and 
anthropology. For some other externally visible characteristics such as body 
height, hair loss, hair structure, or facial shape, progress is made in finding more 
and more underlying genes, while the predictive power of the currently known 
DNA predictors for such genetically highly complex traits is not yet enough for 
practical applications, requiring extensive genetic research. This presentation 
will summarize current understanidng of the genetic basis of human appearance 
as well as currently available methods for predicting appearance traits from DNA 
for forensic and anthropological purposes.

Keywords: appearance genetics, appearance DNA prediction, Forensic DNA 
Phenotyping, forensic genetics, anthropological genetics
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Abstract number: ABS-511-ISABS-2015

FUNCTIONAL IMPLICATIONS OF ADMIXTURE BETWEEN MODERN AND 
ARCHAIC HUMANS

 
Kelso J 

Department of Evolutionary Genetics, Max Planck Institute for Evolutionary 
Anthropology, Leipzig, Germany

Sequencing of archaic human genomes has demonstrated the gene flow among 
Neandertals, Denisovans and ancestors of modern humans. At least three 
distinct instances of gene flow from archaic humans into the ancestors of 
modern humans have already been documented. Introgression of favourable 
genetic variants that were present in the archaic humans into the ancestors of 
modern humans provides an alternative route for the introduction of new alleles 
that may have accelerated the adaptation of modern humans new 
environments. Examples of this so-called adaptive introgression have been 
documented recently. Using genome-wide maps of the Neandertal alleles that 
persist in present-day people and in early modern humans we have identified 
genomic loci where Neandertal alleles have risen to particularly high frequency, 
and also regions where there appears to be no evidence for Neandertal 
ancestry. Such introgression maps provide insights into the patterns of 
introgression and into selective forces that have acted on Neandertal alleles in 
modern humans. The examples that have been identified largely involve genes 
that influence systems in direct contact with the environment and include genes 
involved in immunity and metabolism.

Keywords: ancient DNA, admixture, Neandertal, Denisovan, adaptive 
introgression
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ABERRANTLY METHYLATED DNA FOR EARLY CANCER DETECTION: A 
JOURNEY BEYOND THE COLON BY NEXT-GENERATION SEQUENCING

Kisiel J  
 
Mayo Clinic, Rochester, Minnesota, USA

Methylated DNA markers are broadly informative in cancer and pre-cancer of 
the colon. The incorporation of methylated DNA into a multi-target stool DNA test 
improved performance over older-generation assays. These markers can 
discriminate upper from lower GI neoplasms. Until recently, it was unknown if 
organ-specific molecular prediction of GI tumor site could be achieved. An 
unbiased search for neoplasm markers at each major GI organ site was 
conducted by reduced representation bisulfite sequencing. Top marker 
candidates were then blindly validated by methylation specific PCR on 
independent tissue DNA samples. Recursive partitioning trees modeled all step-
wise combinations of single markers to classify controls vs neoplasms and then 
neoplasms by site. A 2nd model was designed from tissue data for blinded 
clinical piloting on independent plasma DNA samples. Panels of methylated 
DNA markers were identified for both universal detection of GI neoplasia and 
accurate prediction of tumor site. Pilot testing of these markers in plasma 
supports potential clinical feasibility.

Keywords: DNA methylation,, early detection of cancer, sensitivity and 
specificity, DNA sequencing, quantitative methylation specific PCR
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Abstract number: ABS-489-ISABS-2015

EVOLUTIONARY INSIGHTS FROM WHOLE MITOCHONDRIAL GENOMES

Kivisild T 
 
University of Cambridge, Cambridge, UK

Mitochondrial DNA has been a widely used tool in human evolutionary and 
population genetic studies over the past three decades. Its maternal inheritance 
and lack of recombination have offered the opportunity to explore genealogical 
relationships among individuals and to study the frequency differences of 
matrilineal clades among human populations at continental and regional scales. 
The whole mtDNA genome sequencing delivers molecular resolution that is 
sufficient to distinguish patterns that have arisen over thousands of years. 
However, mutation rate is highly variable among the functional and non-coding 
domains of mtDNA which makes it challenging to obtain accurate split dates of 
the mitochondrial clades. Due to the shallow coalescent time of mitochondrial 
TMRCA at ~approximately 100- to 200 KY mitochondrial DNA thousand years 
(ky), mtDNA data have only limited power to inform us about the more distant 
past and the early stages of human evolutionary history. The variation shared by 
mitochondrial genomes of individuals drawn from different continents outside 
Africa has been used to illuminate the details of the colonization process of the 
Old World, whereas regional patterns of variation have been at the focus of 
studies addressing questions of a more recent time scale. In the era of whole 
nuclear genome sequencing, mitochondrial genomes are continuing to be 
informative as a unique tool for the assessment of female-specific aspects of the 
demographic history of human populations. This presentation compares the 
inferences made from mtDNA on demographic histories of human populations 
against those based on Y chromosome and autosomal data.

Keywords: human evolution, population genetics, mtDNA, demographic history, 
Y chromosome
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PATIENT STRATIFICATION BEYOND INDIVIDUAL GENES: GLYCANS AS 
INTEGRATORS OF GENES AND ENVIRONMENT

Lauc G  
 
Genos, Zagreb, Croatia

Glycosylation is an essential posttranslational modification generated by a 
complex biosynthetic pathway comprising hundreds of glycosyltransferases, 
glycosidases, transcriptional factors, ion channels and other proteins. This 
process results in the creation of branched oligosaccharide chains, called 
glycans, which become integral part of proteins and significantly contribute to 
their structure and function. Since glycans are created without the genetic 
template, alternative glycosylation creates an additional layer of protein 
complexity by combining genetic variability with past and present environmental 
factors.Individual variability in glycome composition is very large, but 
glycosylation of an individual protein seems to be under strong genetic 
influence, with the heritability of the IgG glycome being up to 80%. Structural 
details of the attached glycans are of great physiological significance and many 
pathological conditions are associated with various types of glycan changes. 
Since the onset of genome wide association studies (GWAS), thousands of 
genetic loci have been associated with different diseases and traits. However, in 
the last few years, and particularly after recent publication of the results from the 
ENCODE project, it is becoming increasingly clear that GWAS studies are only a 
beginning of the understanding of complex human diseases. Hypotheses 
generated in these studies have to be put in the context of complex biology of 
life and a more elaborate approach that combines different ‘omics phenotypes is 
needed to understand disease mechanisms and perform patient stratification 
that transcends genomics. Glycomics, as by far the most complex epiproteomic 
modification, has an immense potential in this respect, which is only beginning 
to be investigated.

Keywords: glycans, patient stratification, biomarkers, glycome, glycosylation
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DNA IDENTIFICATION OF SKELETAL REMAINS FROM SECOND WORLD 
WAR MASS GRAVES IN LJUBUšKI, BOSNIA AND HERZEGOVINA

Marjanović D1,2,3, Hadžić N4, Čakar J4, Džehverović M4, Škaro V5, Projić P5, Džijan S5, 
Dogan S1, Primorac D6,7,8,9  
 
1Department of Genetics and Bioengineering, International Burch University, Sarajevo, 
Bosnia and Herzegovina; 2University of Sarajevo, Faculty of Science, Department of 
Biology, Sarajevo, Bosnia and Herzegovina; 3Institute for Anthropological Researches, 
Zagreb, Croatia; 4Institute for Genetic Engineering and Biotechnology, Laboratory for 
Forensic Genetics, Sarajevo, Bosnia and Herzegovina; 5GENOS DNA Laboratory, 
Zagreb, Croatia; 6University of Split, Medical School, Croatia; 7University of Osijek, 
Medical School, Croatia; 8Eberly College of Science, Penn State University, USA (Adjunct 
positions); 9University of New Haven, USA (Adjunct positions)

The long period since the end of the Second World War, makes DNA analysis 
the method of choice in identification of remains from that time. Bone fragments 
and teeth were removed from 12 human remains found in two small and closely 
located mass graves and one individual grave from Ljubuški. DNA was isolated 
using the optimized phenol-chloroform extraction procedure with EDTA 
decalcification pre-step. The QuantifilerTM Human DNA Quantification Kit was 
used for DNA quantification. PowerPlex ESI and ESX kits were used to 
simultaneously to analyze autosomal STR loci. In several cases we resorted to 
an additional analysis of Y-STRs markers. PowerPlex® Y 23 System was 
additionally used to simultaneously amplify Y-STR loci. Thirteen referent buccal 
swabs from the relatives of the missing were also collected and processed. 
Fragment analysis was performed on an ABI PRISM 310 genetic analyzer. Out 
of 13 originally processed skeletal remains, we established 6 positive 
identifications. The results of this study prove that routine STR methodology can 
make a significant contribution in the identification of 70-year old human 
remains. Also, relatively high percentage (50%) of positive identification 
suggested efficient selection and informing of the family members.

Keywords: DNA identification, Second World War, mass grave, Y-STRs, 
autosomal STRs
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Abstract number: ABS-482-ISABS-2015

SEQUENCINGARCHAIC GENOMES

Meyer M 
 
Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany

Improvements to ancient DNA extraction and library preparation techniques 
have enabled the reconstruction of genome sequences from Late Pleistocene 
hominins at an unprecedented level of resolution. High quality genome 
sequences are now available from early modern humans as well as 
Neanderthals and Denisovans. The recent recovery of a complete mitochondrial 
genome sequence from a hominin bone from Sima de los Huesos (Atapuerca, 
Spain) has pushed back the temporal limit of ancient DNA analysis to around 
400,000 years even from non-permafrost remains. However, if DNA is present in 
such fossils, it is even more degraded and present in much smaller quantities 
than in any Late Pleistocene fossil that has produced meaningful genetic data to 
date. This presentation will summarize the technical difficulties that are faced, 
both in the lab and with sequence analysis, when attempting to recover 
mitochondrial and especially nuclear DNA sequences from extremely poorly 
preserved ancient specimens.

Keywords: ancient DNA, high-throughput sequencing, human evolution, DNA 
damage, contamination
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Abstract number: ABS-512-ISABS-2015

SETTING TIME LINES FOR AGING PROTEINS

 
Moini M 

Department of Forensic Sciences, George Washington University, Washington, 
USA

Carbon (14C) dating, routinely used in archeology, has several shortcomings: 1) 
requires large amounts of sample, hard to obtain for precious samples; 2) 
requires time consuming sample preparation, and 3) could provide erroneous 
dates for contaminated specimens or specimens younger than 500 years. We 
introduce a new amino acid racemization (AAR) dating technique using chiral 
capillary electrophoresis mass spectrometry (CE-MS). The technique requires 
~10 micrograms of protein and can date specimens from ~100 to potentially 
millions of years old, and identifies and quantifies impurities if they exist. By 
utilizing this technique and using well dated specimens, two calibration curves 
for dating silk (Bombyx mori) and bones (Homo sapiens) have been developed. 
Environmental effects such as pH and radiation (UV and X-ray) on AAR of 
proteinaceous specimens will be discussed.

Keywords: protein aging, biological clocks, amino acid racemization dating, 
dating human bone, effect of x-ray on proteinaceous specimens
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THE POPULATION STRUCTURE AND DEMOGRAPHIC HISTORY OF 
SARDINIA IN RELATIONSHIP TO NEIGHBORING POPULATIONS 

Novembre J 

The University of Chicago, Chicago, USA

Numerous studies have made clear that Sardinian populations are relatively 
genetically isolated from other populations of the Mediterranean. Recently 
intriguing connections between Sardinian ancestry and early Neolithic DNA 
samples have been made. In this study, we analyze a whole-genome low-
coverage sequencing dataset from 2120 Sardinians to more fully characterize 
patterns of genetic diversity in Sardinia. The study contains one subsample with 
individuals from across Sardinia and a second subsample from 4 villages in the 
more isolated Ogliastra region. We also merge the data with published reference 
data from Europe and North Africa. Overall Fst values of Sardinia to other 
European populations are low (<0.015); however using a novel method for 
visualizing genetic differentiation on a geographic map, we formally show how 
Sardinia is more differentiated than would be expected given its geographic 
distance from the mainland and consistent with periods of isolation. Applications 
of the Admixture software shows how Sardinia populations differ in the levels of 
recent admixture with mainland European populations and demonstrate only 
minor contributions from North African populations to Sardinian ancestry. 
Notably, Sardinians from Ogliastra contain a distinct genetic cluster with minimal 
evidence of recent admixture with mainland Europe. We found that frequency-
based f3 tests and the tree-based algorithm Treemix also show minimal 
evidence of recent admixture. Given the relative isolation, one might expect to 
see a demographic history distinct from the neighboring populations. Using 
coalescent-based approaches, we find Sardinian populations have had more 
constant effective sizes over the past several thousand years than mainland 
European populations, which typically show evidence for rapid growth 
trajectories in the recent past. Finally, we use our data to address the prediction 
that the genetic architecture of disease traits is expected to involve fewer loci 
with a greater proportion of variants at common frequencies in Sardinia.

Keywords: population structure, demographic history, human genetic variation
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Abstract number: ABS-496-ISABS-2015

TRACE DNA ANALYSIS

van Oorschot R A 
 
Victoria Police Forensic Services Deparment, Macleod, Victoria, Australia

What is considered trace DNA will vary depending on the methods and protocols 
utilised for detection of biological samples through to DNA profiling and 
interpretation. Improvements in collection and amplification have resulted in 
highly informative DNA profiles from minute biological samples collected from a 
wide variety of exhibits. However, increased sensitivity also brings with it the 
increased likelihood of detecting contaminating DNA that may fail to be 
recognised. The latter could potentially mislead investigations, waste valuable 
resources, delay capture of an offender and/or wrongly convict an individual. It is 
therefore incumbent on those attending crime scenes and handling exhibits to 
mitigate contamination. This includes appropriate wearing and changing of 
personal protective clothing, examination of exhibits within clean environments 
using DNA-free tools, and an ability to check for contamination events 
originating from individuals who have handled exhibits or worked in an area 
where exhibits were examined. Many presumed trace samples in criminal 
investigations are derived from touched objects. Whilst primary deposits left on 
touched objects have yielded solid evidence in many cases, increasingly 
questions are raised about not whose DNA it is but how it got there. The data to 
assist investigators and the courts to evaluate the likelihood of alternative 
scenarios of how the DNA got to where it was collected from are forthcoming but 
limited, and the area requires further research to assist assessments of 
competing propositions.

Keywords: trace, contamination, transfer, DNA, forensics
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EPIGENOMICS IN INDIVIDUALIZED MEDICINE: TRANSLATING 
TRANSCRIPTIONAL REGULATION

Ördög T 
 
Mayo Clinic, Rochester, Minnesota, USA

The recent revolution in nucleic acid sequencing is on the verge of transforming 
patient care to an extent not seen since the late 19th century. The initial 
assembly and continuous refinement of the reference human genome, together 
with a dramatic drop in the cost of sequencing, have enabled clinical 
applications that include not only the rapid identification of germline mutations in 
rare Mendelian diseases but also the detection of tumor- and disease stage-
specific mutations in cancer and the discovery of genomic variants underlying 
common diseases with complex patterns of inheritance. The promise of this 
transformation is that it will lead to a new standard in medicine wherein 
individual patients, rather than disease entities diagnosed by conventional 
approaches, are matched with specific therapeutic options. However, the 
genomic revolution also poses several new challenges. Arguably, one of the 
greatest challenge is represented by the biological problem of how the 
information ‘hard-wired’ in the genomic sequence limits and regulates its own 
expression under the influence of signals from the environment in normal and 
diseased cells and the related technological problem of how this complex 
epigenetic control system can be interrogated and modulated for the purpose of 
clinical diagnosis and therapy. This talk will review recent efforts in the Mayo 
Clinic Center for Individualized Medicine to incorporate epigenomic testing into 
personalized medicine including selection of diseases and disease stages for 
detailed evaluation, targeted epigenomic variables, analytical methods, 
bioinformatic evaluation strategies and logistic considerations. Critical barriers 
and challenges will also be discussed.

Keywords: epigenomics, epimutation, gene expression, chromatin, 
individualized medicine
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Abstract number: ABS-536-ISABS-2015

CELEBRITY GENETICS: DNA IDENTIFICATION OF FAMOUS PERSONS

Parson W 

Institute of Legal Medicine, Medical University of Innsbruck, Austria, and 
Forensic Science Program, The Pennsylvania State University, PA, USA

It seems to be a part of human nature that physical remains (or personal effects) 
of famous historic persons are venerated as their tangible memorial. Since they 
constitute the only material link to the past relics, typically they are kept in safe 
places. However, when they need to be moved from one place to another, relics 
can be prone to unintentional exchange with remains from other individuals. 
When proper documentation is absent or inadequately recorded, then the 
authenticity of relics is in question. A prominent example is the case of Friedrich 
von Schiller’s remains, one of Germany’s most important dramatists and 
precursor of Weimar Classicism, whose skeletal relics were at the center of 
scientific dispute for over 190 years. When the arches of St. Jacob’s church in 
Weimar were restored in 1826, Johann Wolfgang von Goethe set out to recover 
the skeletal remains of his juvenile idol Schiller, who was buried there in 1805. 
The dispute about the authenticity of these remains culminated with the 
presentation of a second set of bones attributed to Schiller in 1914. In 2006 an 
interdisciplinary project was authorized involving anthropological, toxicological 
and molecular genetic research to identify the real Schiller skeleton and to lay 
the dispute to rest. DNA testing proved to be the most informative technique in 
this investigation and unambiguously solved the case. However, some of the 
stakeholders were left with unexpected and unwanted results. 
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BROUGHT TO LIGHT, 20 YEARS AFTER: RECOVERY AND IDENTIFICATION 
OF VICTIMS OF SREBRENICA

Parsons T 
 
International Commission on Missing Persons, Sarajevo, Bosnia and 
Herzegovina

In July 2015, twenty years will have passed since the mass killing that occurred 
when the UN Safe Area of Srebrenica fell to Bosnian Serb forces during the 
1990’s civil war in Bosnia and Herzegovina (BiH). In what has been ruled as 
genocide by the International Criminal Tribunal for the former Yugoslavia (ICTY), 
approximately 8000 men were killed in July 1995. The majority were buried by 
perpetrators in very large mass graves. Months later, in a further attempt to hide 
the bodies, the graves were exhumed by heavy machinery and distributed 
amongst a large series of secondary graves in the remote countryside of 
eastern BiH. The International Commission on Missing Persons (ICMP) has 
since 2001 conducted a massive forensic science effort to recover and identify 
the victims, in an integrated program of forensic archaeology, anthropology, 
pathology, DNA and informatics. Using a DNA-led approach of large scale 
nuclear STR typing of degraded skeletal remains and family members of the 
missing, with custom DNA matching software, the ICMP to date has issued DNA 
matches on over 6800 Srebrenica victims, and performed over 10,200 DNA-
based re-associations of fragmented skeletal remains. The ICMP’s findings have 
been extensively entered into evidence in multiple prosecutions by the ICTY, 
including the ongoing trials of Ratko Mladić and Radovan Karadžić.

Keywords: Srebrenica, ICMP, DNA Identification, Missing Persons, War Crimes
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Abstract number: ABS-498-ISABS-2015

FORENSIC ANCESTRY INFERENCE

Phillips C 
 
Forensic Genetics Unit, Institute of Forensic Sciences, University of Santiago de 
Compostela, Santiago de Compostela, La Coruña, Spain

Inferring the ancestry of a person whose DNA has been recovered from the 
crime scene has the potential to provide key investigative leads. Traditional 
approaches of using Y and mitochondrial variation to predict ancestry have been 
augmented with panels of ancestry-informative SNPs, particularly since the 
recent impetus by next generation sequencing (NGS) applied to forensic DNA. 
While ancestry inference can lead to progress in an investigation without 
identified suspects, it also allows more accurate prediction of externally visible 
characteristics, can form an important part of identification of missing persons 
and can help refine familial search strategies where accurate STR allele 
frequency estimates will enhance precision of the search. This presentation will 
review the DNA genotyping systems for ancestry inference available to forensic 
laboratories and their recent evaluation in inter-laboratory collaborative 
assessments. Ancestry-informative marker panels are already in place for 
capillary electrophoresis and these are outlined along with the NGS multiplexes 
that can be used. Finally, an overview of the challenges for the future of forensic 
ancestry analysis is given. These include: detection of admixed ancestry and 
identification of the most likely contributing co-ancestries; bringing the level of 
geographic resolution to a finer scale while preserving an assay’s sensitivity and 
robustness with low-level DNA; better scope of reference population data and 
improved methods of analysis that allow straightforward interpretation of the 
variation detected.

Keywords: Forensic ancestry analysis, Next generation sequencing, 
Phenotyping, AIMs, Biogeographical ancestry
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Abstract number: ABS-523-ISABS-2015

GENETIC HISTORY OF CROATIA

 
Primorac D1,2,3,4,5 

1The Pennsilvania State University and 2University of New Haven, USA; 
3University of Split, Split, Croatia; 4“J. J. Strossmayer” University, Osijek, 
Croatia; 5St. Catherine Hospital, Zabok, Croatia

This lecture describes our data on Croatian genetic heritage obtained over the 
past 15 years. The area known today as Croatia has been continuously settled 
by anatomically modern humans (AMH) since the Upper Paleolithic era. The 
data demonstrate that Croatian human population, as almost any other 
European population, represents remarkable genetic mixture. More than 3/4 of 
the contemporary Croatian men are most probably the offspring of Old 
Europeans who came here before and after the Last Glacial Maximum. The rest 
of the population is the offspring of peoples who arrived to this part of Europe 
through the southeastern route in the last 10,000 years, mostly during 
neolithization. According to our recent findings in the West Balkans, Croatia was 
a probable gateway to Europe for the first settlers and a refugial area during the 
Last Glacial Maximum.

Keywords: Croatia, Last Glacial Maximum, refugium, migrations, Y 
chromosome
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Abstract number: ABS-528-ISABS-2015

HETEROCHROMATIN ORGANIZATION DURING DEVELOPMENT

Probst A 

Génétique, Reproduction et Développement, UMR CNRS 6293, INSERM 
U1103, Clermont University, Campus Universitaire des Cézeaux, 10 Avenue 
Blaise Pascal, 63178 Aubière Cedex, France

In eukaryotes, nuclear DNA is packaged into chromatin. Organization of 
chromatin at the level of the nucleosome and higher-order nuclear structure 
impacts all processes operating on DNA such as transcription, replication and 
repair. Heterochromatin domains, defined as chromosomal domains that remain 
condensed throughout the cell cycle, are critical for genome integrity given their 
role in chromosome segregation and transcriptional control of transposable and 
repetitive DNA elements. Heterochromatin domains need to be stably 
maintained to assure their vital function, but likewise require a certain plasticity 
to allow their dynamic reorganization during reprogramming and development. 
Combining fluorescence in situ hybridization with functional and genetic studies 
in plants and mammals we have gained insight into the role of non-coding RNA 
and the incorporation of specific histone variants in the initial formation of 
heterochromatin as well as its organization into chromocenter structures during 
development.
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ADMIXTURE BETWEEN ARCHAIC AND MODERN HUMANS

Pruefer K 

Department for Evolutionary Genetics, Max Planck Institute, Leipzig, Germany

The study of the genomes of our closest extinct relatives allows an insights into 
the recent evolutionary history of anatomically fully modern humans. Recovery 
of extraordinarily preserved ancient samples from a cave in the Altai mountains 
allowed us to sequence high coverage genomes for a Neandertal and 
Denisovan individual. Analysis of the genomes of these two archaic humans 
revealed that that they are more closely related to one another than they are to 
modern humans. Furthermore, at least two events of gene flow from these 
groups into modern humans have been found; Neandertal admixture has been 
detected in all out-of-Africa populations while Denisovan gene flow likely 
occurred to the common ancestors of Australians and New Guineans. The high 
quality sequences of a Denisovan and a Neandertal also allow analyses of gene 
flow into the archaic lineages. We found evidence for two gene flow events into 
Denisovans: Gene flow from Neandertals and gene flow from an unknown 
hominin with a deeply divergent lineage. Taken together, these results show that 
gene flow was more common among human groups in the Pleistocene than 
previously thought.

Keywords: ancient DNA, genomes, DNA, genetics, admixture
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Abstract number: ABS-530-ISABS-2015

MOLECULAR SIGNATURES IN THE MANAGEMENT OF HEPATOCELLULAR 
CARCINOMA 

Rakela J L 

Mayo Clinic, Phoenix, AZ, USA

Hepatocellular carcinoma (HCC) is the fifth most common human cancer, and 
the third leading cause of cancer death in the USA. Mortality remains high 
because only 30% of the patients present clinically in a “curative” stage. In our 
transplant program, about 30% of the patients are transplanted for HCC; the 
most common underlying liver disease is cirrhosis due to HCV infection. For the 
last 20 years, the criteria to decide therapeutic options have been based in size, 
number of lesions (“Milan criteria”, Mazzaferro et al, 1996) and whether there is 
vascular invasion or evidence of extrahepatic extension. It is beginning to 
emerge that HCC is molecularly diverse so that distinct molecular subtypes 
have begun to be identified. However, molecular drivers are still largely 
unknown. The current “curative” options are surgical resection and liver 
transplantation; locoregional therapies may be curative in very small HCC. The 
decision to select patients for these “curative” options is currently based in the 
Milan criteria. Several attempts have been made to expand the indications of 
liver transplantation for hepatocellular carcinoma (HCC) beyond Milan criteria. 
We have aimed to define genomic features that would enable identification of 
patients with HCC beyond Milan criteria who would have acceptable transplant 
outcomes. We have studied HCC patients transplanted at Mayo Clinic between 
1990 and 2013. Explant tumors were analyzed to assess genomic signatures of 
poor prognosis and immunohistochemical markers associated with tumor 
recurrence and overall survival. We have found that gene signatures associated 
with progenitor cell markers (CK19 and S2 subclass signatures) defined 
acceptable outcomes (patient survival and graft survival) of HCC patients 
beyond Milan criteria after transplantation. Once prospectively validated, these 
markers may provide the rationale for an expansion of liver transplantation 
indications and rely less on size and number of tumor lesions. 

Keywords: hepatocellular carcinoma, molecular signatures, liver 
transplantation, hepatic resection
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DEFINING AND TARGETING EPIGENETIC DEFECTS IN HEPATOCELLULAR 
CANCER

Robertson K1, Hlady R2, Liu C3, Roberts L1  
 
1Mayo Clinic, Rochester, MN USA; 2Mayo Clinic, Rochester, MN, USA; 
3University of Florida, Gainesville, FL USA

Hepatocellular carcinoma (HCC) is the second most common cause of cancer-
related deaths worldwide. HCC, like all cancers, is driven by a combination of 
genetic and epigenetic changes that contribute to deregulated cell growth and 
invasion/metastasis. Our goal is to determine how the genome and epigenome 
interact under normal conditions and how environmental influences, including 
chronic viral infection, alcohol abuse, and diet, impact the epigenome in a way 
that predisposes to cellular transformation and/or drives cancer progression. To 
this end we have focused on understanding the interplay between genetic 
mutations, changes to global DNA methylation and DNA hydroxymethylation 
patterns, enhancer function, and transcriptional deregulation. We globally 
profiled DNA methylation and hydroxymethylation in a panel of normal livers and 
primary liver disease tissues arising in the setting of chronic hepatitis B (HBV) or 
C (HCV) viral infection, alcoholism (EtOH), and other causes to examine how 
these environmental agents impact DNA methylation in a manner that 
contributes to liver disease. Our results demonstrate that each etiologic factor 
leaves unique and overlapping signatures on the DNA epigenetic marks. We 
further show that DNA hydroxymethylation is profoundly disrupted, with marked 
losses genome wide correlating with disease progression, but also regional 
gains. Many of these defects target enhancers and contribute to transcriptional 
deregulation. Taken together, this study reveals a profound deregulation of the 
epigenome in HCC that begins during cirrhosis and is strongly influenced by 
common environmental agents. These results lay the foundation for defining 
epigenetic drivers and clinically useful methylation markers for HCC early 
detection.

Keywords: hepatocellular cancer, epigenetics, DNA methylation, gene 
regulation, environmental influence
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IMPROVED FORENSIC Y-CHROMOSOME ANALYSIS

Roewer L 
 
Department of Forensic Genetics, Institute of Legal Medicine and Forensic 
Sciences, Berlin, Germany

Y-STR analysis is gaining a strong momentum due to the advent of new highly 
variable STR markers, the continuous inflow of high quality population data are 
accessible in customized online databases (especially the YHRD) and the 
development of new estimation methods for match probabilities. Currently, new 
Y-STR multiplex kits, such as the Powerplex® Y23 and Yfiler® Plus, which 
include a number of highly variable Y-STRs were introduced which provide 
substantially stronger discriminatory power than previous Y-STR panels. New 
multicentre studies indicate decreasing proportions of shared haplotypes for 
unrelated male individuals and even for patrilineal relatives, thereby overcoming 
a limitation of Y-STR typing of forensic evidence. On the other hand, use of 
highly discriminating kits in kinship analysis or familial searching will render 
these practices increasingly complex because even close relatives may exhibit 
one or more mismatches, particularly at loci with high mutation rates. For these 
applications, it is mandatory to use likelihood-based approaches that take allele 
frequencies, mutation rates and the presumed degree of relatedness properly 
into account. Finally, the implementation of a combined auto/Y-STR analysis in 
the laboratory workflow for sexual assault cases will be demonstrated. On 
average, the number of informative profiles retrieved by this combined approach 
for male/female admixed stains is nearly doubled compared to sole autosomal 
STR analysis. Different calculation methods for haplotype frequencies using 
constant or variable estimators help to assess the evidentiary power of a Y 
chromosomal match.

Keywords: Y-STR, Population database, Sexual assault, Match probability, 
Mixture analysis
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GENETIC HISTORY OF AFRICA

Schlebusch C M 
 
Uppsala University, Uppsala, Sweden

In the last three decades, genetics played an increasingly important role in the 
inference of human history. Genetic studies provided conclusive information that 
helped to answer challenging questions, such as the “Out of Africa” migration of 
modern humans. Moreover, genetics helped to establish Africa as the birthplace of 
anatomically modern humans. The history of human populations in Africa is complex 
and includes various demographic events that influenced patterns of genetic 
variation across the continent. Several studies based on mitochondrial DNA, Y-
chromosomes, autosomal markers and whole genomes contributed to unraveling the 
genetic sub-structure of African populations. Through these studies, it became 
evident that the southern African San groups is the most divergent human 
population, while other hunter-gatherers, such as central African Pygmy groups 
diverged subsequently from the common human lineage. Furthermore it was shown 
that agriculture had a large influence on the current distribution of modern Africans 
and that West African agriculturist populations populated the whole of sub-Saharan 
Africa, replacing and/or assimilating former groups. Other farming groups from 
Northeast Africa, speaking Nilo-Saharan and Afro-Asiatic languages also expanded 
southwards and settled in East Africa, and perhaps as far as Southern Africa, 
furthermore disrupting pre-existing population distributions. These later population 
movements make inferences regarding deep human history difficult. With the 
increased availability of full genomic data from diverse populations we will have 
more power to infer human demography and will especially try to address the 
complex aspects of deep human history in Africa.

Keywords: Africa, population genetics, evolutionary history, human migration, 
population structure
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GENETIC PREHISTORY OF AMERICAS

Schurr T 
 
University of Pennsylvania, Department of Anthropology, Philadelphia, PA 
19104-6398, United States

The peopling of Americas has long been viewed as a case study in human migration 
and adaptation. Colonizing groups entered regions uninhabited by other human 
populations at the end of the Pleistocene and then lived in relative isolation from 
other Eurasian groups for millennia before the arrival of Europeans in the 15th 
century CE. The populations entered the New World during the last glacial 
maximum, either through coastal and/or interior routes, from the Beringian 
landmass, and then rapidly dispersed through the American continents. However, 
the timing, points of dispersal and number of population expansions that occurred 
during this period remain unresolved, particularly in light of new genomic data from 
Siberia and Native American populations. While genetic data have clearly delineated 
founding lineages in these populations and are forcing a rethinking of migration 
scenarios, they are often not considered in the context of the environmental and 
climatic conditions of the Late Pleistocene period, which would have shaped 
potential settlement areas in Eurasia, dispersal routes in and out of Siberia, and 
biological and cultural adaptation that ancestral Native American populations would 
have undergone prior to entering the Americas. This paper will review the current 
genetic data from indigenous Siberian and Native American populations, assess the 
validity of different migration scenarios for the Americas, and characterize the 
demographic and adaptive features of human groups living during the last glacial 
maximum.

Keywords: mtDNA, Y-chromosome, migration, population, Native American
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INTEGRATED OMIC STUDIES FOR COMMON COMPLEX TRAITS & 
PERSONALIZED MEDICINE

Spector T 

Department of Twin Research & Genetic Epidemiology, Kings College London, 
London, UK

We are using a large-scale multi-omic study of 5,000 adult twins to explore the 
potential of omics in personalized medicine. The TwinsUK resource contains the 
most studied individuals on the planet with all subjects having over 3000 
phenotypes and GWAS SNP chips. Over 3000 now have whole genome 
sequencing at 6-30X depth. The omics being explored includes sub-studies 
used to explore the basic heritability, QTLs and age relationships as well as 
disease associations. This includes (EpiTWIN) www.epitwin.eu using whole 
genome methylation sequencing and 450k for epigenetics, which also uses the 
discordant twin design – using for replication 30,000 twins from the Discotwin 
European consortium. The same individuals are tested using an integrated 
omics approach including the Multiple Human Tissue Expression Resource 
(MuTHER) and with RNA array and sequencing in three tissues. In addition, we 
have analysed 1000 blood metabolites using metabolomics (Mass Spec and 
NMR), >100 glycomics markers (IgG and total plasma), immunophenotyping 
(with 78,000 white cell sub-types) and gut microbiomes (16s and 
metagenomics) on the same twins. Most subjects are being followed 
longitudinally to assess prediction of incident disease. Examples of recent 
integrated omic analyses include prediction of age, pain sensitivity, renal 
function, hypertension, cancer, depression, obesity and diabetes. Longitudinal 
twin studies with global collaborations are the ideal resource to study the 
potential of personalized medicine.

Keywords: twins, omics, NGS, microbiome, personalized medicine
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GENETIC HISTORY OF OCEANIA

Stoneking M, Pugach I 
 
Department of Evolutionary Genetics, Max Planck Institute for Evolutionary 
Anthropology, Leipzig, Germany

Previous studies of the genetic history of Near and Remote Oceania, based 
largely on uniparental markers, have largely supported a “Dual-Wave” model of 
population settlement of Oceania. It appears there was an early migration that 
colonized Near Oceania (Australia, New Guinea, and nearby islands extending 
through the main chain of the Solomon Islands) some 45.000 - 50.000 years 
ago. This was followed by a migration of Austronesian-speakers from southeast 
Asia that began some 4.000 - 5.000 years ago, moved through coastal and 
inland New Guinea, and eventually colonized the furthest reaches of Remote 
Oceania by about 1.000 years ago. While the studies of uniparental markers 
have been quite informative, they are limited in their ability to detect and date 
episodes of admixture, and to make other inferences regarding demographic 
history. Genome-wide data is ideally suited for such purposes, but to date there 
have been only limited studies of genome-wide data in Near and Remote 
Oceania. Here we report the results of the ongoing analyses of a dataset 
consisting of 256 individuals from 30 populations from southeast Asia and Near 
and Remote Oceania, all genotyped on the Affymetrix Human Origins Array for 
~600.000 SNPs. Preliminary analyses reveal unexpected genetic structure in 
Near Oceania and a more complex settlement of Remote Oceania than 
previously suspected. Overall, our results suggest that while the “Dual-Wave” 
model is a useful framework for understanding the settlement of Near and 
Remote Oceania, there are additional refinements and insights to be gained 
from genome-wide data.

Keywords: human, Oceania, genetic history, molecular anthropology, migration
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EVOLUTIONARY ASPECTS OF THE 1000 GENOMES PROJECT

Tyler-Smith C 
 
Wellcome Trust Sanger Institute, Hinxton, UK

The 1000 Genomes Project pioneered population-scale sequencing of whole 
human genomes. It was launched in 2008, soon after next-generation 
sequencing technologies became available, and reaches its final phase in 2015 
as further developments in sequencing technology allow the low-coverage 
approach needed in the early years to be replaced by large-scale high-coverage 
sequencing. I will present the conclusions of Phase 3 of the project. This 
sequenced 2, 504 individuals from 26 worldwide populations, including Africans, 
Europeans, South Asians, East Asians and Americans. The mean coverage was 
close to 8x, and the project discovered about 80 million variants of diverse 
types. Most of these variants are rare and specific to a particular population or 
continent, reflecting the rapid expansion in numbers of human populations in 
evolutionarily recent times, together with gene flow that was mainly over short 
distances. Early surprises were the abundance of loss-of-function and disease-
associated variants in the general population. An important use of 1000 
Genomes Project data is as a reference set that other datasets can be 
compared with. As an illustration of this, we have investigated the likely route 
taken by humans 50-80 thousand years ago as they expended out of Africa by 
sequencing 100 Egyptians and 125 Ethiopians, mainly at 8x. After masking out 
recently-admixed segments of the Egyptian and Ethiopian genomes, we find 
greater similarity of non-African genomes to Egyptians, which we interpret as 
indicating a predominantly northern route out of Africa.

Keywords: genome sequencing, variant discovery, human diversity, human 
migrations, Out of Africa

Suggested Reading: 

1. The 1000 Genomes Project Consortium. An integrated map of genetic variation from 1, 092 
human genomes. Nature 491, 56–65 (2012) 

2. Pagani et al. Tracing the route of modern humans out of Africa using 225 human genome 
sequences from Ethiopians and Egyptians. Submitted. 

66 9th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Invited Lectures

Abstract number: ABS-483-ISABS-2015

RECONSTRUCTING OUR ANCIENT MICROBIAL SELF

Warinner C 
 
University of Oklahoma, Norman, OK, USA

The advent of high throughput metagenomic sequencing has revealed a 
startling fact - that our bodies are not merely ourselves. Microorganisms 
comprise 90% of our cells, contain 99% of our genes, and perform vital 
functions in digestion, immunity, and homeostasis. And while we have made 
great strides in revealing the diversity, variation, and evolution of the human 
genome, we know surprisingly little about the microbial portion of ourselves, our 
microbiome. Recently it has been discovered that dental calculus (calcified 
dental plaque) entraps a rich biomolecular record of the oral microbiome that 
preserves for thousands of years. Metagenomic and metaproteomic analyses of 
ancient dental calculus have revealed a wide range of commensal and 
pathogenic bacterial taxa, bacteriophages, human and dietary biomolecules, 
and an abundance of DNA “dark matter” from unknown and uncharacterized 
organisms. Recovering ancient organisms from this metagenomic soup is a 
difficult task, but advances in sequencing technologies and bioinformatics tools 
are making this goal increasingly feasible. This talk discusses the successful 
applications, methodological challenges, and future possibilities of using dental 
calculus to reconstruct our ancient microbial self.

Keywords: microbiome, ancient DNA, paleodietary reconstruction, 
metagenomics, pathogens
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DETERMINATION OF TIME SINCE DEATH BY MOLECULAR ENTOMOLOGY

Zehner R1, Zajac B1, Böhme P1, Schütte A1, Fremdt H1, Baque M1, Horres R2, 
Amendt J1 
1Institute of legal medicine, Goethe University, Frankfurt, Germany, 2Gen X Pro, 
Frankfurt, Germany

Blow flies colonize a corpse immediately after death. Thus the post mortem 
interval of a certain corpse cannot be shorter than the lifespan of colonizing 
immature flies, their age points at the minimal PMI.  
Age is often estimated by measuring of larval length and referring to standard 
development curves. As development time is species specific, sound species 
determination is mandatory and can be performed by morphological methods or 
DNA barcoding approaches. 
However, in pupae mentioned method is not applicable because external growth 
has terminated. To surmount this, analysis of expression patterns of 
development related genes are promising tools because certain development 
steps need particular gene products during metamorphosis. However, it has 
been demonstrated in several studies that the variance in gene expression may 
be too high to assign a certain expression pattern to a distinct developmental 
stage which is a relevant hindrance of an exact age determination. To overcome 
this problem we identified new transcripts which show a more sharp age 
dependent expression course during immature development by analyzing NGS 
generated transcriptome data. Massive Analysis of cDNA Ends (MACE) 
technology for high resolution gene expression analysis has been used for 
several development stages of Calliphora vicina pupae. By this we obtained a 
quantitative sequence information for relevant transcripts to establish qPCRs. 
So far for each stage several markers have been identified. 
Besides this, gene expression analysis can also be used for larval age 
estimation and can also point at the status of diapause, a temporary 
development stop.
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GENETICS AND EPIGENETICS OF PROTEIN GLYCOSYLATION - 
IMPLICATIONS FOR COMPLEX DISEASES

Zoldoš V 
 
University of Zagreb Faculty of Science, Department of Biology, Division of 
Molecular Biology, Croatia

Glycans are synthesized through complex biochemical pathway involving many 
genes. Final glycan structure is considerably influenced by external and intrinsic 
factors where epigenetic mechanisms play mediator role between environment and 
the glyco-gene expression. May glyco-genes with a role in normal development are 
epigenetically regulated and epigenetic deregulation of glyco-genes occurs in many 
types of cancer and other complex diseases. By analysing expression and 
methylation in parallel on several unrelated datasets representing different types of 
cancer we found the intersection of the glyco-genes with altered expression/
methylation suggesting that the processes of galactosylation, sialylation, fucosylation 
and mannosylation were highly perturbed in cancer. We have shown as well that 
epigenetic deregulation of other glycosylation-related genes, such as transcription 
factors, has an effect on N-glycome composition and the disease outcome. Using 
different epigenetic inhibitors on cells in culture we have shown that many glyco-
genes are regulated by DNA methylation and that this had a consequences on 
glycome composition. Except studying epigenetic regulation of plasma N-glycome, 
we focused also on genetics and epigenetics of a single protein glycosylation. 
Recently, GWAS studies identified genetic loci other than classical glyco-genes 
associated with IgG glycosylation. Some of these GWAS hits showed pleiotropy with 
several inflammatory diseases where IgG glycosylation changes were also reported, 
suggesting that changes in IgG glycosylation might have functional implications for 
these diseases. We believe that variation in IgG glycosylatio plays important role in 
susceptibility and progression of such diseases and that the pattern of IgG 
glycosylation is epigenetically fixed once it is established.

Keywords: glyco-genes, epigenetic regulation, DNA methylation, complex disease, 
IgG
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HUMAN GENOMIC SIGNATURES OF SELECTION AND ADAPTATION

Szpak M, Ayub Q, Tyler-Smith C, Xue Y 
 
The Wellcome Trust Sanger Institute, Hinxton, Cambs, CB10 1SA, UK

Scientists agree that humans have adapted genetically to their environments 
during evolutionary history. There are a few ‘gold-standard’ examples where a 
specific variant is linked to a particular advantage, such as the Duffy-O allele 
and resistance to vivax malaria. Enthusiastic population geneticists have 
scanned genomic datasets for signatures of such adaptations, and complied 
lists of thousands of candidate variants. However, little is known about the 
reliability of these discoveries and functional validation of all of them is 
impossible at present. We have developed a new approach, the fine mapping of 
advantageous variants (fineMAV), by combining information about derived allele 
frequency, differentiation among populations, and predicted functionality. We 
have used this approach to re-investigate positive selection signals in Africa, 
East Asia and Europe (1000 Genomes Project Phase 3 data), rediscovering the 
gold standards as top candidates and discovering additional intriguing 
examples. The candidate positively selected variants show enrichment as a 
whole for functional classes like missense or regulatory region variants. Our 
method can identify both hard and some soft sweeps, and prioritise candidate 
selected variants for further functional studies such as modelling them in human 
cells or mice.

Keywords: human genome, positive selection, functional variants, fine mapping 
of advantageous variants, selective sweep
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GLOWBRAIN – HOW TO IMAGE MOUSE BRAIN MOLECULAR RESPONSE 
AFTER STROKE AND DESIGN STEM CELL APPLICATIONS

Polšek D1, Gorup D1, Mitrečić D1, Pochet R1, Križ J2, Gajović S1  
 
1University of Zagreb School of Medicine, Croatian Institute for Brain Reserarch, 
Zagreb, Croatia; 2Department of Psychiatry and Neuroscience, University Laval 
Faculty of Medicine, Quebec, Canada

GlowBrain is a FP7 project aimed to develop new infrastructure at the University 
of Zagreb School of Medicine. The main idea of the project is to combine stem 
cells and biomaterials and to monitor their effects in living animals. For this 
purpose, we applied bioluminescence imaging (BLI) and magnetic resonance 
imaging (MRI) to visualise the molecular events related to the activity of TLR2, 
GAP43, and CASP3 in the brain of the living mouse. Bioluminescent imaging of 
luciferase reporters mirroring gene activity was performed by IVIS Spectrum 
Pre-clinical In Vivo Imaging System (Perkin Elmer, US). TLR2, GAP43, and 
CASP3 were upregulated after stroke. To analyze apoptosis in the subset of 
GAP43 cells, we used imaging with DEVD-aminoluciferin. The findings 
suggested that CASP3 activity, not necessarily associated with neuronal 
apoptosis, increased while CASP3 and GAP43 might be part of a common 
molecular pathway involved in early stress response after stroke. This added 
neuronal stress to inflammation, repair, and apoptosis as an important process 
to be assessed by bioluminescent imaging as the brain response to stroke. The 
same strategy of in vivo insight in brain molecular events was applied to monitor 
the brain response to stem cell applications. This will open the way to the design 
and preclinical testing of innovative therapies for brain diseases.  
Acknowledgments: The study was supported by EU FP7 grant GlowBrain 
(REGPOT-2012-CT2012-316120).
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NEXT GENERATION ENTOMOLOGY – GENETIC MARKERS FOR AGE 
ESTIMATION OF CALLIPHORA VICINA (DIPTERA: CALLIPHORIDAE) 

PUPAE

Zajac B K1, Amendt J1, Horres R2, Verhoff M A1, Zehner R1  
 
1Institute of Legal Medicine, University Hospital - Goethe University, Frankfurt, 
Hesse, Germany; 2GenXPro GmbH, Frankfurt, Hesse, Germany

Blow flies and particularly their offspring are the first colonizers of corpses. 
Therefore, their presence can provide evidence for the minimum post-mortem 
interval (PMImin), the key-issue in forensic entomology. The PMImin is 
calculated by determining the age of blow fly larvae measuring their length and 
weight and comparing with age-related databases. While determining the larval 
age has been well established, current studies focus on aging of the blow fly 
pupae. As metamorphosis lasts about 50% of the total juvenile development, it 
provides potential for new applications. Among the eligible methods, gene 
expression analyzes are predominant. It has been discussed that the variance in 
expression of several genes is often too high to assign a certain expression 
level to a distinct age. Therefore, we analyzed NGS generated transcriptome 
data to identify new transcripts upregulated in sharp boarders depending on 
pupal age. Massive Analysis of cDNA Ends (MACE) for high-resolution gene 
expression analysis of 15 different development stages of Calliphora vicina 
pupae provided 53,539 distinct transcripts. We identified more than 100 putative 
pupal age related transcripts showing an unambiguous upregulation for a 
particular pupal development stage. For each analyzed development day, genes 
of interest were identified and gene expression assays for each pupal 
development stage were designed. Assays were tested concerning their 
specificity and efficiency. For the development of an age determination kit of C. 
vicina pupae qPCR gene expression analyzes are being performed. First 
promising genetic markers could be identified for testing in qPCR.

Keywords: transcriptome, massive analysis of cDNA ends, forensic 
entomology, age estimation, gene expression
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THE ANCIENT DNA STUDY OF A NORTH INDIAN HIMALAYAN 
POPULATION

Rai N, Chaubey G, Singh L, Thangaraj K  
 
CCMB, Hyderabad, India; Estonian Biocentre, Tartu, Estonia

The high-altitude (5029 meters) Roopkund lake is situated in the Himalayan 
Mountains in the Northern Indian state of Uttaranchal. Here, 70 years ago, 
several hundred human skeletons were found, in the lake itself and in its vicinity. 
This discovery was puzzling, as the reasons for which so many people would 
have travelled and found their end there remained elusive. This is the first study 
to address the origin of these individuals through genetic and biological analysis 
of 82 skeletal remains. Using amelogenin marker, it was found that the majority 
of the individuals were males. At the same time, AMS dating of the bones 
revealed that the individuals lived in the 8th century CE. To address the ancestry 
of this population, DNA was extracted from the bones of 80 individuals and the 
complete mitochondrial genome of each of them was sequenced; furthermore, 
for 25 of them, 200,000 autosomal markers were also genotyped. The 
comparative genetic analysis, which includes modern day data from both 700 
individuals living in the vicinity of the Roopkund site and 22,000 individuals from 
across India, suggests that the 8th century Roopkund population comprised two 
groups of genetically distinct individuals. The majority showed genetic affinity 
with present day European and Middle Eastern populations, while the others 
displayed common haplogroups with the Austro-Asiatic population of the North 
Indian Himalayas.

Keywords: ancient DNA, Roopkund Lake, Himalaya, haplogroup
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CUSTOMIZED AXIOM-MEDISCOPE GENECHIP OF THE MEDIGENE 
PROGRAM COMBINES RESEARCH IN GENETIC ANTHROPOLOGY AND 

CLINICAL ENDOCRINOLOGY IN MEDITERRANEAN POPULATIONS

Grigorescu F1, Attaoua R1, Khusnutdinova E2, Litvinov S2, Haidar S1, Lautier 
C3, Poucheret P4, Normand C1  
 
1IURC, UMR204 NUTRIPASS, IRD/UM, Montpellier, France; 2IBGU, Ufa, 
Bashkortostan, Russia; 3University of Montpellier, Montpellier, France; 4Faculty 
of Pharmacy, UM, Montpellier, France

European MEDIGENE program was launched in the Mediterranean area to 
improve the diagnosis for complex disorders using genome wide association 
studies (GWAS) and locus refining. Towards this goal, we enriched AXIOM 
(EUR) GeneChip of 650, 963 single nucleotide polymorphism (SNP) with 107, 
260 SNPs for metabolic syndrome (MetS) or mitochondrial (mt)DNA, Chr Y and 
ancestry markers. Ten loci were genotyped at 1000 genome project (26, 605 
SNPs) density while others at HapMap density. Genes were prioritized by 
previous GWAS results in obesity, MetS, diabetes, PCOS or complications. 
More than 3600 DNA samples are currently run on gene chips. Studies with 
AXIOM-EUR chip density already shown an extraordinary correlation between 
geographic distances and PCA eigenvectors, revealing several clusters. 
Screening with MEDISCOPE increased SNP density between 2.8 (IRS-2) and 
6.5 (INSR) fold compared to HapMap and almost 1000 fold compared to 
classical EUR, thus increasing the chances for identification of pathogenic 
haplotypes. For instance, investigation of FTO (fat mass and obesity associated) 
gene with 2437 SNPs revealed 100 haplotypes, some of them being 4 times 
more frequent in women with PCOS and distributed along the gene in regions 
different from that (intron1) of initially discovered leader SNP by GWAS. Some 
genes (THADA, ALMS1) revealed a high variability among Europeans while 
other between Europe and North Africa. These data indicate that we possess 
sufficient autosomal, mtDNA and Chr Y markers to better stratify populations to 
improve genetic association compared to actual GWAS, opening a new era of 
excellent opportunity to unravel culprit genes in complex disorders

Keywords: GWAS, metabolic syndrome, single nucleotide polymorphism, 
haplotype, micro array
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ADVANCES IN IDENTIFYING AND CHARACTERIZING MICROHAPLOTYPES 
FOR FORENSICS

Kidd K K1, Speed W C1, Wootton S2, Lagacé R2, Langit R2, Haigh E1, Chang J2, 
Pakstis A J1  
 
1Genetics Department, Yale University, School of Medicine, New Haven, CT 
06520-8005, USA; 2Human Identification Group, Thermo Fisher Scientific, South 
San Francisco, CA, USA

Massively parallel sequencing (MPS) methods can include any one or more of 
the existing forensic panels, STRPs and SNPs, in a multiplex. MPS also makes 
possible microhaplotypes: small segments of DNA (< 300bp) with two or more 
SNPs defining three or more haplotypes. Because a single sequence read can 
cover the expanse of the microhaplotype, these loci become phase-known, 
codominant systems. They provide much more information than a single SNP 
for the same effort. To date we have tested over 100 of the best (by various 
criteria) of the potential microhaplotypes we have identified on our set of 54 
populations. 86 of these microhaplotypes have a global average effective 
number of alleles (Ae) of >2, making them more informative than a di-allelic 
SNP; 24 of these 86 loci have an Ae >3.0. These are powerful markers for 
individual identification, for detecting and identifying family relationships 
including distant relationships, and for identifying and deconvoluting mixtures of 
DNA from two or more individuals in a forensic sample. Such mixtures occur 
often in forensic samples making interpretation using CE a serious problem. 
While each microhaplotype locus is less heterozygous than many of the STRPs, 
the ability to multiplex large numbers of loci can easily compensate. We are now 
identifying microhaplotypes that are especially useful for estimation of 
biogeographic ancestry because of allele frequency variation around the world. 
Microhaplotype markers will become an important, if not the major, component 
of future forensic markers for testing by MPS.

Keywords: SNPs, massively parallel sequencing, microhaplotypes, mixture 
deconvolution, ancestry inference
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DEVELOPMENT OF A FORENSICALLY USEFUL AGE PREDICTION 
METHOD BASEDON DNA METHYLATION ANALYSIS

Zbieć - Piekarska R1, Spolnicka M1, Kupiec T2, Parys - Proszek A2, Makowska 
Ż3, Paleczka A3, Ploski R4, Branicki W2  
 
1Centralne Laboratorium Kryminalisttyczne Policji; 2Instytut Ekspertyz 
Sądowych; 3Centralne Laboratorium Kryminalistyczne Policji; 4Uniwersytet 
Medyczny w Warszawie

DNA-based age prediction may be very useful in forensic investigations. Recent 
research on human DNA methylation has revealed multiple loci linearly 
correlated with chronological age; this discovery attracted significant attention by 
forensic geneticists. It this study, we used pyrosequencing to investigate 41 CpG 
sites in eight DNA methylation candidate loci. 420 samples were collected from 
Polish men and women aged from 2 to 75 years and analyzed. All investigated 
loci were significantly correlated with chronological age in the studied 
population. Using the data obtained for 300 samples and five most significantly 
correlated CpG sites in ELOVL2, C1orf132, TRIM59, KLF14 and FHL2, we built 
a model, which predicted the subject’s age with the standard error of the 
estimate of 4.5 years. The mean absolute deviation for an additional set of 120 
samples used to further evaluate the model performance was only 3.9 years. 
The number of correct predictions ±5 years was found to exceed 85% in a group 
of youngest people (aged 2-19 years) and was only 50% in the group aged 
60-75 years. The developed prediction model was implemented in an online age 
prediction calculator.

Keywords: DNA methylation, prediction modelling, DNA-based age prediction, 
ELOVL2, C1orf132, TRIM59, KLF14, FHL2, forensic science
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A DUAL GENETIC STRUCTURE OF THE SLAVIC-SPEAKING 
POPULATIONS

 
Kushniarevich A 

University of Tartu and Estonian Biocentre, Tartu, Estonia

We have used genome-wide SNP profiles of 14 Slavic and two Baltic 
populations to characterize the history of genetic structuring Balto-Slavic-
speaking peoples. We show that most of East Slavs and Poles (West Slavs), 
although occupying wide areas in Central-East Europe, share a substantial part 
of autosomal variation in between and with the Baltic-speaking Latvians and 
Lithuanians. Most of South Slavs, dwelling in a somewhat smaller region, 
represent a distinguishable group, yet close to the geographically proximal 
populations such as Hungarians and Romanians. This dual genetic structure 
points to a largely in situ shaping of gene pools of different Slavic populations. In 
general, our data suggest that regional differences in the present-day gene 
pools of Slavic-speaking populations are best explained by substantial 
assimilation of autochthonous populations by bearers of migrating Slavic 
speakers across wide area of Europe. Meanwhile, we also detected a subtle 
signal in IBD sharing between the combined groups of West-East and South 
Slavic-speaking populations that may mark their shared genetic ancestry related 
to their common linguistic heritage, antedating the historic migration phase of 
Slavic tribes more than a millennium ago. Contributed to the study: co-authors of 
Kovačević et al. (2014) and Kushniarevich et al. (manuscript submitted).

Keywords: Balto-Slavic, autosomal SNP, genetic structure, demography, 
human population
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COMPLEX SIGNATURES OF SEX-BIASED ADMIXTURE ON THE X 
CHROMOSOME

Goldberg A, Rosenberg N 
 
Stanford University, Stanford, CA, USA

Sex-biased demography, in which parameters governing migration and 
population size differ between females and males, has been studied through 
comparisons of X chromosomes, which are inherited sex-specifically, and 
autosomes, which are not. A common form of sex bias in humans is sex-biased 
admixture, in which at least one of the source populations differs in its 
proportions of females and males contributing to an admixed population. Studies 
of sex-biased admixture often examine the mean ancestry for markers on the X 
chromosome in relation to the autosomes. A simple framework noting that in a 
population with equally many females and males, 2/3 of X chromosomes appear 
in females, suggests that the mean X-chromosomal admixture fraction is a linear 
combination of female and male admixture parameters, with coefficients 2/3 and 
1/3, respectively. Extending a mechanistic admixture model to accommodate the 
X chromosome, we demonstrate that this prediction is not generally true in 
admixture models, though it holds in the limit for an admixture process occurring 
as a single event. For a model with constant ongoing admixture, we determine 
the mean X-chromosomal admixture, comparing admixture on female and male 
X chromosomes to corresponding autosomal values. In reanalyzing African-
American genetic data to estimate sex-specific contributions from African and 
European sources, we find that the range of contributions compatible with the 
excess African ancestry on the X chromosome compared to autosomes has a 
wide spread, permitting scenarios either without male-biased contributions from 
Europe or without female-biased contributions from Africa.

Keywords: sex bias, admixture, African American, population history, 
demographic inference
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CULTURE AS A GENETIC ICON: A MULTIDISCIPLINARY APPROACH TO 
STUDY BRAHMIN GOTRA OF SOUTH ASIA

 
Chaubey G 

University of Tartu and Estonian Biocentre, Tartu, Estonia

The prevailing social organization of South Asia has been built over the 
knowledge of Vedas, Puranas, Upnishads and various socio-cultural rituals. 
Practice of these customs has formed a continuum over thousands of years. 
Since prehistoric times, the unique structuring of South Asian society has had a 
great impact on its cultural diversity. The practice of multi-layered endogamy 
within the castes has resulted in the emergence of nested sub-populations 
whose demographic histories can be understood in terms of well-described 
marital networks. This phenomenon forms such a dominant facet of the caste 
system that many scholars mark it as “essence of the caste system”. Therefore, 
it is of particular interest to study the patterns of genetic and cultural affinities 
among various endogamous groups (Gotras) inhabiting in small geographical 
regions within the subcontinent, which reflects their diverse origins and 
interethnic separation. We have genotyped more than 400,000 autosomal 
markers among five major Brahmin groups (n=129) as well as the neighbouring 
populations (n=182). Firstly, we studied fine genetic structure using statistical 
approaches to test if they reflect the strong marital boundaries of the Gotra 
system. Secondly, we used Brahmin populations of India as a model to assess 
the genetic affinity of North and South Indian Brahmins with respect to their 
neighbours and asked if they share excess alleles with each other. Furthermore, 
we studied the effect of caste-caste and caste-tribe interaction in shaping the 
complex caste system of South Asia.

Keywords: South Asia, caste system, autosomes, Gotra, Brahmin
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PROBE CAPTURE ENRICHMENT AND NEXT-GENERATION SEQUENCING 
OF WHOLE MITOCHONDRIAL GENOME

Calloway C1,2, Gordon R1, Cuenca D3, Kim H1, Erlich H1  
 
1Children's Hosptial Oakland Research Institute, Oakland, CA, USA; 2Universit 
of Califonia, Davis, Davis, CA USA; 3California Department of Justice, DNA 
Laboratory, Richmond, CA, USA

We have developed a novel solution phase probe capture next-generation 
sequencing method for targeted enrichment and deep sequencing of the whole 
mitochondrial genome using Illumina MiSeq and 454 NGS technologies. Our 
method uses the Covaris Adaptive Focused Acoustic technology for DNA 
fragmentation for library preparation, which we have shown to be quantity and 
quality independent, necessary for application to highly degraded DNA samples. 
Also, we have designed and developed a solution phase probe assay which 
utilizes short sequence probes for targeted enrichment of the mitochondrial 
genome and allows for analysis of degraded DNA since intact priming sites are 
not needed for capture. Additionally, this assay has been optimized for both 
Illumina MiSeq and 454 NGS technologies. The clonal sequencing and 
massively parallel aspects of NGS allow for analysis of mixtures often 
encountered in forensic cases. Using the Sequence Capture NGS assay, 100% 
sequence coverage of the mitochondrial genome was achieved with an ~95% 
on target rate using the an optimized library preparation method and Illumina 
MiSeq compared to ~80% using the 454 GS JR. The depth of coverage across 
the mitochondrial genome was also more balanced using the Illumina MiSeq 
compared to the 454 GS Jr. This method has been applied to the analysis of 
degraded and mixed samples that will be presented here.

Keywords: mtDNA, Next-Generation sequencing, forensic genetics, Probe 
capture, Illumina
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SEARCH FOR MARKERS OF HUMAN AGE WITH NEXT GENERATION 
SEQUENCING (NGS)

Kosińska J1, Gasperowicz P2, Zbieć - Piekarska R3, Spólnicka M3, Makowska 
Ż3, Stawiński P2, Próchenka A2, Pollak A2, Kupiec T4, Branicki W4, Płoski R2  
 
1Warszawski Uniwesytet Medyczny, Warsaw, Poland; 2Warszawski Uniwersytet 
Medyczny, Warsaw, Poland; 3Centralne Laboratorium Kryminalistyczne Policji, 
Warsaw, Poland; 4Instytut Ekspertyz Sądowych, Krakow, Poland

Recent publications indicate a correlation in humans between age and 
methylation level of certain genomic loci. Although the majority of data come 
from microarray studies allowing analysis of only a limited fraction of the 
genome, the published correlations appear strong enough for potential forensic 
use. Our aim was to search at the genome-wide level for novel loci whose 
methylation correlates with age. We used Reduced Representation Bisulphite 
Sequencing together with NGS on an Illumina HiSeq 1500 platform. We 
analyzed 187 male individuals classified as young (50 years). On average, for 
each sample, 20 mln reads of 100 bp were generated. 0.4% of cytosines (Cs) 
were filtered out due to the presence of SNPs influencing the methylation site. 
For each C covered in a given sample, the frequency of reads indicating 
methylation vs. all reads was generated. Using a criterion that a given C should 
be covered by min. 5 reads in min. 5 samples from each group in the final data 
set we had > 4.5 mln Cs in CpG, 8.6 mln Cs in CpHpG and 20.4 mln Cs in 
CpHpH (where H denotes a different base than C). So far we have focused 
analysis on CpG methylation. Using a Bonferroni correction, 4210 sites were 
significantly associated with age at P<0.05. An alternative approach based on 
FDR (false discovery rate) of 0.05 revealed 111 790 age related Cs. The 
presented data are the largest data set available for searching for age-related 
DNA methylation differences.

Keywords: DNA methylation, next generation sequencing, Reduced 
Representation Bisulphite Sequencing (RRBS), forensic science, age prediction
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WORLDWIDE POPULATION CLUSTERING BASED ON 23 Y-STR LOCI

Dogan S1, Buljubasic S1, Asic A1, Besic L1, Avdic M1, Feric E1, Hukic M1, Turan 
Y1, Marjanovic D1,2,3  
 
1Department of Genetics and Bioengineering, International Burch University, 
Sarajevo, Bosnia and Herzegovina; 2Institute for Anthropological Research, 
Zagreb, Croatia; 3Faculty of Science, University of Sarajevo, Bosnia and 
Herzegovina

Short tandem repeats (STRs) located on the Y-chromosome are a useful tool for 
the study of population structure and history. In this study, 23 Y-STR loci from 50 
populations were compared (DYS19, DYS389I, DYS389II, DYS390, DYS391, 
DYS392, DYS393, DYS385a/b, DYS437, DYS438, DYS439, DYS448, DYS456, 
DYS458, DYS635, GATAH4, DYS481, DYS533, DYS549, DYS570, DYS576, 
and DYS643). The allele frequencies were calculated using Arlequin v3.5.1.2, 
while the haplotype data for these calculations were gathered from previously 
published articles. Furthermore, a worldwide phylogenetic tree was generated, 
and genetic distance values were calculated using POPTREE2 and MEGA 5.1 
software. The results illustrate formation of several distinct clusters and sub 
clusters within them and indicate that this was mostly due to geographical 
proximity, which in turn resulted in neighboring populations becoming part of the 
same cluster. While the obtained results were in accordance with previously 
published research on autosomal STR analysis, the Y-STRs analyzed in the 
current study were more informative since they enabled regional clustering in 
addition to the continental one. Lastly, the use of a larger number of loci yielded 
clustering that is more specific than what has been calculated to date.

Keywords: Y-chromosome, Y-STRs, PowerPlex Y23, phylogenetic tree, 
population clustering

859th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Selected Oral Presentations



Presentation number: FG 10                   Abstract number: ABS-497-ISABS-2015

MULTIPLEX X-SNP SYSTEM FOR FORENSIC GENETICS

Stepanov V A, Vagaitseva K V, Kharkov V N 
 
Institute for Medical Genetics, Tomsk State University, Tomsk, Russia

X-chromosome markers are an informative tool for studying genetic diversity in 
human populations, They have become a useful in DNA identification when 
complex kinship cases need to be unraveled. In this work we report the X-SNP 
multiplex system for forensic genetics. Based on population data on genetic 
diversity of about 3000 X-chromosomal SNPs in populations of Russia and 
neighboring countries, 66 XSNPs characterized by high expected heterozygosity 
and linkage equilibrium in populations under study were selected for 
constructing a panel for forensic genetic applications. Average heterozygosity of 
selected SNPs varied from 0.4925 to 0.4958. Overall values of power of 
discrimination for males and females (PDm and PDf) obtained with this XSNPs 
set are several orders of magnitude higher than those for standard forensic STR 
panels. Protocol for multiplex amplification of 66 XSNPs using multiplex PCR 
reactions and MALDI-TOF mass spectrometry genotyping was developed. This 
work was supported by the Federal target program “Research and development 
on the priority directions of Russian scientific-technological complex 
development” (Agreement #14.604.21.0019).

Keywords: X chromosome, single nucleotide polymorphism, genetic diversity, 
human populations, forensic genetics

86 9th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Selected Oral Presentations

Presentation number: FG 11                   Abstract number: ABS-517-ISABS-2015

TRANSFORMING FORENSIC DNA ANALYSIS WITH NEXT GENERATION 
SEQUENCING: CURRENT AND FUTURE PERSPECTIVES

Oldroyd N J1, Stephens K2, Walsh J2, Varlaro J2, Holt C L2  
 
1Illumina Cambridge Ltd, Little Chesterford, Essex, UK; 2Illumina Inc, San Diego, 
California, USA

Forensic DNA analysis workflows have been an integral part of the criminal 
justice system for 20 years. During that time, methods have evolved but the way 
data is produced and reviewed has remained relatively unchanged. Laboratories 
have fully exploited the strengths of current workflows whilst being restricted by 
their weaknesses – it is only possible to analyse the length of STR alleles, only 
10’s of markers can be combined in a single system, and multiple workflows/
methods and parallel analyses are required for comprehensive sample 
interrogation. Next Generation Sequencing (NGS) offers new opportunities to 
overcome the limitations of current systems. The biggest advantage is the 
removal of relevant limits to the numbers and types of markers that can be 
analysed simultaneously. Autosomal STRs, that bridge newer methods to 
established criminal databases, can be combined with other types of STRs and 
a range of SNP markers to support identity applications and generate 
investigative leads. Simple to use instrumentation and customized software can 
deliver a workflow which is familiar enough to the forensic laboratory to simplify 
the transition whilst empowering the laboratory to maximize the information 
produced from forensic samples. And with the flexibility of NGS to support a 
diverse range of applications, the future scope for expansion of laboratory 
capabilities is extensive. We present the MiSeq FGx System, an integrated, 
dedicated NGS workflow for Forensic Genomics which permits the simultaneous 
analysis of >200 SNP and STR markers in an efficient, easy to use workflow. 
Specific case examples will be discussed.

Keywords: NGS, STR, SNP, MiSeq FGx, Phenotyping
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THE INDUS VALLEY CIVILIZATION: IN GENETIC CONTEXT OF 
CONTEMPORARY HUMAN POPULATION

Pathak A 

University of Tartu and Estonian Biocentre, Tartu, Estonia

The remarkable archaeological discovery of the Indus Valley civilization in 1842 
pushed back the antiquity of Indian civilization to 6000 BC. Extending across 
today’s northwest Pakistan to northwest India, this civilization has been 
hypothesized to carry five million people at its peak. The archaeological studies 
done so far suggested that people of Indus valley civilization after its decline 
started moving towards the Gangetic Plain. However, this region still lacks a 
comprehensive genetic study. To test the emerging scenario from archaeological 
and linguistic studies, we genotyped 650 thousands of autosomal markers 
among modern populations encompassing the proposed Indus-Valley region as 
well as from Gangetic plain and compared them with the populations from 
neighboring regions. We first tested the continuity vs discontinuity process of 
Indus and Gangetic Plain. By statistical methods PCA, ADMIXTURE, Fst 
measure, Homozygosity, three/four population tests, treemix, fineSTRUCTURE, 
etc., we detected genetic signals associated with the likely movement of Indus 
people to Gangetic Plain after the demise of the civilization. Moreover, we have 
found population-specific demographic processes for certain groups in this 
densely populated region.

Keywords: Indus-Valley civilisation, autosomes, Gangetic Plain, homozygosity, 
South Asia
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SEX-SPECIFIC GENETIC DIVERSITY IS SHAPED BY CULTURAL FACTORS 
IN ASIAN HUMAN POPULATIONS

Marchi N1,2, Hegay T3, Mennecier P1, Georges M1,4, Laurent R1,5, Aldashev A3, 
Dorjou T M6, Nasyrova F7, Chichlo B1, Balaresque P8, Ségurel L1, Heyer E1  
 
1Eco-Anthropologie et Ethnobiologie, UMR 7206 CNRS, MNHN, Univ Paris 
Diderot, Sorbonne Paris Cite, Paris, France; 2Ecole Normale Supérieure de 
Lyon, 46 allée d'Italie, 69007 Lyon, France; 3Institute of Molecular Biology and 
Medicine, National Center of Cardiology and Internal Medicine, Bishkek, 
Kyrgyzstan; 4Laboratoire de Microbiologie des Environnements Extrêmes, UMR 
6197 IFREMER/UBO/CNRS, Plouzané, France; 5Population genetics, Max 
Planck Institute for evolutionary anthropology, Leipzig, Germany; 6State 
University of Tuva Republic, Kyzyl, Russia; 7Tajik Academy of Sciences, Institute 
of Plant Physiology and Genetics, Dushanbe, Tajikistan; 8Laboratoire 
d'Anthropologie Moléculaire et Imagerie de Synthèse, Faculté de Médecine, 
Université Paul Sabatier, Toulouse, France

By location in the Eurasian heartland, Central Asia is at the crossroads of 
human population movements. It consists of a region where many ethnic groups 
with different languages and social organisations co-exist. In this context, we 
explore how geographic and cultural factors influence the sex-specific 
demographic histories of these populations. We obtained genetic data for 
maternally inherited mitochondrial DNA and paternally inherited Y-chromosome 
in 1,485 individuals sampled in 39 populations in Central Asia (Uzbekistan, 
Tajikistan, and Kyrgyzstan), but also in Northern Asia (Southern Siberia: 
Buryatia, Altai and Tuva Republics, and Mongolia), home to the same ethnic 
groups. We first investigated haplogroup distribution of both uniparental markers 
on the continental scale to understand the relationships among the studied 
populations and their European and Asian neighbors. At a regional scale, we 
found that populations from the same ethnic group, but geographically 
separated (i.e., found in Central or Northern Asia), share a similar genetic 
structure for both markers. Consistent with this, using a hierarchical analysis of 
molecular variance, we inferred that ethnicity is a major factor shaping the 
genetic diversity of the Y-chromosome, but not the mitochondrial DNA, 
highlighting recurrent migration of women among ethnic groups. Further, we 
showed that patrilineal and non-patrilineal populations harbored different levels 
of intra-population genetic variability, suggesting that social organisation 
significantly impacts the male genetic diversity.  
Therefore, our study highlights how cultural features can shape the genetic 
diversity of both uniparental markers in human populations.

Keywords: Y-Chromosome, Mitochondrial DNA, Central and Northern Asia, 
Ethnic groups, Social organisation
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IN SEARCH OF MALAGASY’S ANCESTOR IN INDONESIA

Kusuma P1,2, Cox M3, Pierron D1, Razafindrazaka H1, Brucato N4, Letellier T1, 
Sudoyo H2, Ricaut F1  
 
1Laboratoire Anthropologie Moléculaire et Imagerie de Synth?se - UMR 5288, 
Université de Toulouse (Paul Sabatier), Toulouse, France; 2Eijkman Institute for 
Molecular Biology, Jakarta, Indonesia; 3Institute of Fundamental Sciences, 
Massey University, Palmerston North, New Zealand; 4Center for Linguistics, 
University of Leiden, Leiden, The Netherlands

Although the Malagasy of Madagascar are separated from Borneo by ~7,500 km 
of the Indian Ocean, they are strongly linguistically connected to the ethnically 
distinct Ma’anyan Dayak on Borneo. Based on cultural and genetic studies, it 
has been suggested that the Borneo people played a major role in colonization 
and settlement of Madagascar some 1200 years ago. To date, however, there 
has been no study of the Ma’anyan to investigate whether their genetic 
relationship to the Malagasy is as strong as their linguistic connection. We 
present the first comprehensive study of the mtDNA, Y-chromosome and 
autosomal genotyping data of the Ma’anyan, together with the previously 
published 102 Indonesian populations from 24 islands, to examine their genetic 
proximity to the Malagasy. Our analysis suggests that the Malagasy stem from 
multi-regional ancestral origins in Indonesia. The data support a more complex 
scenario of Austronesian speaker settlement in Madagascar than is currently 
recognized.

Keywords: Madagascar, Indonesia, mitochondrial DNA, Y-chomosome, 
genotyping
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WHAT GENOMES OF EIGHT EARLY IBERIAN FARMERS TELL US ABOUT 
PREHISTORY OF IBERIA AND REST OF EUROPE

Günther T1, Valdiosera C1,2,3, Malmström H1, Ureña I3, Rodriguez-Varela R3, 
Sverrisdóttir Ó1, Daskalaki E A1,4, Skoglund P1,4,5, Naidoo T1, Svensson E M1, 6, 
Bermúdez de Castro J7, Carbonell E8, Stor? J4, Iriarte E9, Arsuaga J3, Carretero 
J3,9, Götherström A4, Jakobsson M1  
 
1Uppsala University, Uppsala, Sweden; 2La Trobe University, Melbourne, 
Australia; 3Universidad Complutense de Madrid, Madrid, Spain; 4Stockholm 
University, Stockholm, Sweden; 5Harvard Medical School, Boston, USA; 
6Swedish University of Agricultural Sciences, Uppsala, Sweden; 7Centro 
Nacional de Investigación sobre la Evolución Humana, Burgos, Spain; 8Institut 
Català de Paleoecologia Humana i Evolució Social, Tarragona, Spain; 
9Universidad de Burgos, Burgos, Spain

Consequences of the Neolithic transition in Europe, among the most important 
cultural changes in human prehistory, is a subject of intense study. However, the 
consequence of this transition on prehistoric and modern-day people in Iberia, 
the westernmost frontier of the European continent, remains unresolved. Here 
we present the first genome-wide sequence data from eight human remains, 
dated to between 5,500 and 3,500 years before present (Chalcolithic and 
Bronze Age), excavated in the El Portalón cave at the Sierra de Atapuerca, 
Spain. We show that these individuals emerged from the same ancestral gene 
pool as early farmers from other parts of Europe suggesting that migration was 
the dominant transfer-mode of farming practices throughout western Eurasia. 
Early farmers, including the El Portalón individuals, were found to have mixed 
with different local hunter-gatherers as they migrated to different parts of Europe 
and that the proportion of hunter-gatherer related admixture into farmers 
increased over the course of two millennia. Among all early farmers, the 
Chalcolithic El Portalón individuals show the greatest genetic affinity to Basques. 
These El Portalón genomes reveal important pieces of the demographic history 
of Iberia and Europe and advance our understanding of the relationship 
between hunter-gatherers and farmers, and how they relate to modern-day 
groups.

Keywords: Neolithic transition, Basques, ancient genomics, admixture, 
Atapuerca
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TRACING LONGOBARD MIGRATION BY DNA ANALYSIS

Vai S1, Ghirotto S2, Lari M1, Rizzi E3, Krause J4, Posth C4, Veeramah K5, Geary 
P6, Barbujani G2, Caramelli D1  
 
1Dipartimento di Biologia, Università di Firenze, Italy; 2Dipartimento di Scienze 
della Vita e Biotecnologie, Università di Ferrara, Italy; 3Institute for Biomedical 
Technologies, National Research Council, Milan, Italy; 4Institute for 
Archaeological Sciences, Eberhard-Karls University Tübingen, Germany; 
5Department of Ecology and Evolution, State University of New York, Stony 
Brook NY, USA; 6School of Historical Studies, Institute for Advanced Study, 
Princeton NJ, USA

Few topics in European history are as controversial and disputed as the 
Migration Period with the barbarian invasions of the Roman world at the end of 
antiquity. The classical methods of addressing this topic are archeological and 
historical, but recently isotopic and genetic data have begun to be employed in 
an attempt to clarify it. We are developing a project focusing on the Lombards, a 
barbarian group, which according to written sources was settled along lower 
Elbe river in the 1st century A.D., but in the 5th century moved to Pannonia 
(what is now Western Hungary, the Czech Republic, and Eastern Austria) prior 
to their entry into Italy in 568/569 A.D. Written sources concerning the Lombards 
are extremely rhetorical and unreliable while archaeological evidence is very 
much open to different interpretations. Thus, many aspects of Lombard 
migration history and social organization remain disputed. To examine genetic 
variability which may provide evidence of population movement during the 
Migration Period, we are applying advanced molecular procedures including 
capture enrichment and Next Generation Sequencing (NGS) to analyze 
mitochondrial genomes on more than 1,300 ancient human samples from a 
number of cemeteries traditionally identified by archaeologists as Lombard in 
Central Europe and Italy as well as from nearby cemeteries culturally distinct 
and described by archaeologists as non-Lombard.

Keywords: ancient DNA, population genetics, Next Generation Sequencing, 
mitochondrial genome, medieval European migration
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HUMAN IDENTIFICATION IN CROATIA

Furač I, Karija Vlahović M, Mašić M, Kubat M 
 
DNA Laboratory, Department of Forensic Medicine and Criminology, School of 
Medicine, University of Zagreb, Zagreb, Croatia

Process of human identification in Croatia has involved DNA-based identification 
for more than 20 years since DNA analysis had been recognized as a very 
powerful method for individualization and identification of skeletal remains. The 
majority of identification cases in our laboratory have been of the casualties of 
the Homeland War (1991-1995). The remains are old, decomposed, badly 
damaged or burned and, thus, always very difficult for forensic identification. 
Hence, often they could not be identified by conventional means. In such cases 
DNA analysis is usually the only method of choice. Besides several thousands 
of separate graves, more than 140 primary or secondary mass graves were 
found after the war. Over 80 percent of exhumed skeletal remains were 
successfully identified and about 30 percent of those were based on DNA data 
so far. Also, we processed many samples for identification of missing persons, 
WWII victims or human remains found after disasters. Many problems appeared 
during excavations, sampling, reference samples collection and DNA analysis 
as well. Over this period we processed thousands of samples, applying and 
changing many different tools for sample handling and DNA extraction protocols 
trying to find what works best. Here we share our experience and present 
several challenging cases from our practice.

Keywords: human identification, DNA analysis, missing persons, war victim 
remains, individualization
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BODY FLUID SPECIFIC MICRO-RNA MARKERS: CHARACTERISING THE 
FLUCTUATION OF EXPRESSION IN VAGINAL MATERIAL WHEN 

ANALYSED OVER A FULL MENSTRUAL CYCLE

Bexon K J, Williams G A 
 
The University of Huddersfield, Huddersfield, West Yorkshire, United Kingdom

Body fluid (BF) identification is a vital tool in progressing alleged sexual assault 
cases. The capability to do so is limited due to the absence of presumptive BF 
identification tests for vaginal material and aspermatozoic seminal fluid. Equally, 
where blood is present, distinguishing between venous and menstrual blood is 
also problematic. The characterisation of microRNA (miRNA) markers presents 
a potential solution to these problems. miRNA are abundant, stable, non-coding 
RNA’s, approximately 22 nucleotides in length which modulate gene expression 
post transcription. Their role in expression suggests the presence of BF specific 
miRNAs is likely, thus making them a robust tool for BF identification. Numerous 
miRNA were analysed and resulted in a set of markers capable of identifying a 
full BF panel. Research into expression level variation of miRNAs over the 
course of a menstrual cycle is lacking. Its dynamic nature results in many 
hormonal changes and the initiation of functions such as ovum release and 
detachment of the endometrial lining. It would therefore be expected that the 
regulation of these processes causes expression levels of miRNA to fluctuate 
and affect successful identification. The identified full BF panel of miRNA 
markers was then used to analyse daily vaginal material samples, which were 
provided by 5 females over the course of 31 days. Expression of each miRNA 
was measured using stem-loop reverse transcription, followed by qPCR. This 
study describes the changes in miRNA expression over a full menstrual cycle 
and therefore demonstrates their robustness as a successful BF identification 
tool.

Keywords: microRNA, vaginal material, menstrual cycle, body fluid, qPCR
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QUALITATIVE ANALYSIS OF THE POPULATION FINGERPRINTS IN TUZLA 
CANTON

Begić A1, H.Halilović J1, Husejnagić H2, Malekin R1  
 
1 Biology Department, Faculty of Sciences, University of Tuzla; Tuzla, Bosnia 
and Herzegovina, 2University Clinical Center Tuzla, Tuzla, Bosnia and 
Herzegovina

Analysis of qualitative and quantitative fingerprint features confirms biodiversity 
and undoubtedly provides identification of each individual. The aim of this work 
is to study the basic features of the qualitative fingerprints variability in a sample 
of 100 (50 male and 50 female) unrelated persons from the Tuzla Canton, as 
well as to compare the findings with similar data on the variability of other 
populations. Sampling was based on the methods described in Schaumann and 
Alter (1976). Results of the analysis showed that the most significant difference 
observed is the increased frequency of the whorl and very low frequency of the 
arches. Some configurations of fingerprints have appeared frequently and some 
of them did not show up at all on the individual distal phalanges.

Keywords: qualitative analysis, fingerprints, whorl, loop, whorl
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COMPARISON OF MAXWELL AND QIAGEN METHODS FOR DNA 
EXTRACTION FROM DIFFERENT TYPES OF SAMPLES

Hafizović S1, Beribaka M1,2, Pilav A3, Džehverović M3, Marjanović D1,4,5, Čakar 
J3  
 
1Faculty of Science, University of Sarajevo, Sarajevo, Bosnia and Herzegovina; 
2Faculty of Technology, University of East Sarajevo, Zvornik, Bosnia and 
Herzegovina; 3Institute for Genetical Engineering and Biotechnology (INGEB), 
Sarajevo, Bosnia and Herzegovina; 4International Burch University (IBU), 
Sarajevo, Bosnia and Herzegovina; 5Institute for Anthropological Research, 
Zagreb, Croatia

Availability of the large number of sources of extractable human DNA poses the 
challenge to find the easiest way to obtain large quantities of DNA from those 
sources. We have used Maxwell and Qiagen methods for DNA extractions from 
various samples that could be found at the crime scene or used in paternity 
disputes. Samples of buccal, vaginal and ear swabs, cigarette tips, chewing 
gum, urine, contact lenses, hair and dandruff were collected from ten voluntary 
donors. We used commercial Qiagen and Maxwell systems for DNA isolation. 
The success of isolation was demonstrated by horizontal gel electrophoresis, 
spectrophotometry analysis and PCR amplification of 15 STR loci (PowerPlex® 
16 System). Our results confirmed that the Maxwell system was the fastest and 
easiest and a very reliable way of getting high-quality DNA from different 
sources. We have got 9 of 10 complete DNA profiles by this system, whereas 
DNA extraction according to Qiagen protocol resulted in generating only two out 
of ten completed DNA profiles. In conclusion, the Maxwell system appears to be 
the method of the choice for DNA extraction from large numbers of biological 
samples because of its reliability, simplicity and cost-effectiveness.

Keywords: DNA extraction, Qiagen, Maxwell, biological samples, DNA profiles
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COMPARISON OF TWO MULTIPLEX SYSTEMS IN CALCULATING KINSHIP 
AMONG CLOSE RELATIVES

Beribaka M1,2, Hafizović S1, Pilav A3, Džehverović M3, Marjanović D1,4,5, Čakar 
J3  
 
1Faculty of Science, University of Sarajevo, Sarajevo, Bosnia and Herzegovina; 
2Faculty of Technology, University of East Sarajevo, Zvornik, Bosnia and 
Herzegovina; 3Institute for Genetical Engineering and Biotechnology (INGEB), 
Sarajevo, Bosnia and Herzegovina; 4International Burch University (IBU), 
Sarajevo, Bosnia and Herzegovina; 5Institute for Anthropological Research, 
Zagreb, Croatia

This study compares the results obtained using multiplex systems PowerPlex® 
16 and PowerPlex® Fusion to evaluate the probability of a full kinship (siblings), 
first cousin and half-sibling relationships among the offspring of three pairs of 
monozygotic twins. Genomic DNA was isolated and amplified from buccal swab; 
selected short tandem repeat (STR) markers were detected. Electropherograms 
were generated and analyzed using the two multiplex systems for all subjects. 
Paternity testing for every nine offspring of six couples was performed and in all 
cases the probability that the alleged father was the true father, was over 
99.9999%. Kinship analyses were performed setting up two hypotheses, where 
the relationships of full kinship, first cousins and half-siblings were tested and 
calculating the likelihood ratio (LR). Relatedness coefficients were used to 
describe the type of relationship between two subjects under the hypothesis and 
average likelihood ratios values showed which of the subjects had a higher 
percentage of common alleles. Determining the degree of relationship between 
subjects who were full siblings, the likelihood ratios were highest compared with 
the other two types of kinship. Kinship analyses between first cousins showed 
higher probabilities than when the subjects were half-siblings, rather than first 
cousins. Introduction of an additional seven loci used in the PowerPlex® Fusion 
System gave even higher average likelihood ratios and higher probabilities of 
these relations.

Keywords: kinship, monozygotic twins, PowerPlexÂ® 16 System, 
PowerPlexÂ® Fusion System, likelihood ratio
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VALIDATION OF MTDNA D-LOOP SEQUENCING ON THE MISEQ

Wilson L1, Dimick G2, Copeland S2, Holland C2, Bever R2, Holland M1 

1Forensic Science Program, Penn State University, University Park, PA; 
2Mitotyping Technologies, LLC (an AIBioTech company), State College, PA, USA

Mitochondrial (mt) DNA is present in high copy number per cell, making it a 
powerful tool for analyzing forensic samples such as hair shafts and old skeletal 
remains. The noncoding region, or D-loop, is the target most often analyzed by 
forensic laboratories, and contains two hypervariable regions known as HVR1 
and HVR2; 16, 024-16, 365 and 73-340, respectively. Sequencing the D-loop 
with a next generation approach on the MiSeq from Illumina will increase the 
discrimination power of the testing method; via heteroplasmy detection and 
reporting. The D-loop protocol from Illumina utilizes four conventional, 
overlapping PCR primer pairs that span the hypervariable regions, and allows 
for library preparation prior to analysis on the MiSeq. Validation studies have 
been performed by our laboratories on the D-loop protocol following SWGDAM 
guidelines: for example, 1) evaluation of the robustness of first round PCR 
amplification, comparing the Illumina primers, with transposase sequences 
added to the 5’-end, to the conventional primer pairs used by a forensic 
laboratory today, 2) assessing the sensitivity of library preparation by adding a 
range of DNA (amplicon) inputs, 3) mixture studies with various ratios of 
contributor DNA, and 4) evaluation of precision and accuracy through 
repeatability (same operator and detection instrument), reproducibility (different 
operators and detection instruments), and concordance experiments. Our initial 
findings will be presented, representing an important step towards the adoption 
of a next generation sequencing approach by forensic laboratories; when using 
the D-loop protocol from Illumina on the MiSeq instrument.

Keywords: forensic science, next-generation sequencing, mitochondrial DNA, 
D-loop region, and PCR
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USING A NEXT GENERATION SEQUENCING APPROACH TO MODEL 
MTDNA DAMAGE AND ASSESS THE IMPACT ON INTERPRETATION OF 

MTDNA HETEROPLASMY

Rathbun M M, Holland M M 
 
The Pennsylvania State University, University Park, PA, USA

Damaged DNA samples are commonly encountered in forensic identification. 
When conducting STR analysis, the impact of damage is typically only a 
problem when the DNA becomes degraded. However, the impact of DNA 
damage can be seen when conducting mitochondrial DNA (mtDNA) analysis 
even when using a Sanger sequencing approach. With the next generation 
sequencing (NGS) technology there is an opportunity to evaluate damaged sites 
created by artificial agents, which may appear as low level SNPs during forensic 
analysis. Low-level variants have the potential to make mtDNA more 
discriminating by offering the ability to better distinguish between unrelated 
individuals, and even between maternal family members, so it is important to 
understand how damage affects these interpretations. Although mtDNA does not 
provide the individualization of STR profiles, heteroplasmy in mtDNA may 
someday be routinely reported in forensic casework. Our research aims to 
elucidate characteristics of mtDNA damage in the control region as it relates to 
the interpretation of heteroplasmy when using the Illumina MiSeq. Sequence 
damage may alter the ratio of nucleotide bases at heteroplasmic sites, or create 
false positive heteroplasmy sites that were not in the original sample. A clear 
understanding of how these anomalies affect NGS data will be important to the 
forensic science community to improve interpretation confidence. This will model 
the effects of mtDNA damage in order to develop thresholds for heteroplasmy 
interpretation. A long-range amplification approach is used, followed by 
tagmentation using the NexteraXT™ kit, library preparation, and sequencing of 
about 60 samples per run.

Keywords: mitochondrial DNA, next generation sequencing, control region, 
heteroplasmy, DNA damage
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HELENA, THE HIDDEN BEAUTY: RESOLVING THE MOST COMMON WEST 
EURASIAN MTDNA CONTROL REGION HAPLOTYPE AT THE HIGHEST 

RESOLUTION BY MASSIVELY PARALLEL SEQUENCING

Bodner M1, Iuvaro A1,2, Strobl C1, Nagl S1, Huber G1, Pelotti S2, Pettener D3, 
Luiselli D3, Parson W1,4  
 
1Institute of Legal Medicine, Medical University of Innsbruck, Innsbruck, Austria; 
2Department of Medical and Surgical Sciences, Institute of Legal Medicine, 
University of Bologna, Bologna, Italy; 3Department of Biological, Geological and 
Environmental Science, Laboratory of Molecular Anthropology, University of 
Bologna, Bologna, Italy; 4Forensic Science Program, The Pennsylvania State 
University, PA, USA

The analysis of mitochondrial (mt)DNA is a powerful tool in forensic genetics 
when nuclear markers fail to give results or maternal relatedness is investigated. 
The ~1.1 kbp mtDNA control region (CR) contains highly condensed variation 
and is therefore routinely typed. Some samples exhibit an identical haplotype in 
this restricted range. Thus, they convey only weak evidence in forensic queries 
and limited phylogenetic information. However, a CR match does not imply that 
also the mtDNA coding regions are identical or samples belong to the same 
phylogenetic lineage. This is especially the case for the most frequent West 
Eurasian mtDNA CR haplotype 263G 315.1C 16519C, which is observed in 
various clades within haplogroup H (sometimes referred to as “Helena”) and 
occurs at a frequency of 3-4% in many European populations. In this study, we 
investigated the power of massively parallel complete (~16.6 kbp) mtGenome 
sequencing according to highest forensic standards in - to date - 29 Italian 
samples displaying the most common West Eurasian CR haplotype - and found 
an unexpected high diversity. 28 different haplotypes falling into 19 described 
sub-clades of haplogroup H were revealed in the samples with identical CR 
sequences. This study demonstrates the benefit of complete mtGenome 
sequencing for forensic applications to enforce maximum discrimination, more 
comprehensive heteroplasmy detection, as well as highest phylogenetic 
resolution.

Keywords: mtDNA haplogroup H, phylogenetics, most common haplotype, 
massively parallel sequencing, match probability
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STR VALIDATION OF A FORENSICALLY INFORMATIVE STR AND SNP 
MULTIPLEX USING NEXT GENERATION SEQUENCING

Silvia A L1, Shugarts N1, Smith J1, Davis C2, Holt C2, Varlaro J2  
 
1Penn State University, University Park, PA, USA; 2Illumina, San Diego, CA, 
USA

Since the mid 1980’s forensic scientists have been utilizing the discriminating 
power of DNA profiling to link individuals to criminal acts and also identify 
decomposed human remains. Short Tandem Repeat (STR) analysis is used in 
forensic DNA typing, but without a suspect to compare it to, or a resulting 
CODIS match to a profile from one of the state or national DNA databases; the 
results are not often informative. Accessing additional information from 
evidentiary body fluid stains by exploiting single nucleotide polymorphisms 
(SNPs) could assist in generating leads in investigations by determining 
possible ancestry or phenotypic characteristics of the source. The MiSeq 
(Illumina), a Next Generation Sequencing (NGS) platform can successfully 
determine both STRs and autosomal SNPs of interest using a “pre-release” 
version of the ForenSeq DNA Signature Prep Kit (Illumina). Generated 
amplicons consisting of a multiplex with 62 STRs (29 autosomal (including 13 
CODIS loci), 9 X-STRs, and 24 Y-STRs) along with 174 SNPs (56 ancestry-
informative, 24 phenotypic-informative, and 94 identity-informative) were 
sequenced. STR analysis of various valdation studies that include 
reproducibility, sensitivity, concordance, and mixtures will be shown. The 
ForenSeq DNA Signature Prep Kit successfully generated concordant STR 
genotypes as compared to genotypes generated by Identifiler (Applied 
Biosystems) using the 3130xl Genomic Analyzer (Applied Biosystems). STR 
profiles were reproducible at 1 ng DNA input and obtained from input DNA 
quantities down to 10 pgs. Total number of reads and heterozygote balance 
within loci will be presented along with other validation results.

Keywords: STRs, SNPs, validation, Next Generation Sequencing, MiSeq FGx 
System
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PREDICTION OF THE Y-CHROMOSOME HAPLOGROUPS WITHIN A 
RECENTLY SETTLED TURKISH POPULATION IN SARAJEVO, BOSNIA & 

HERZEGOVINA

Dogan G1, Dogan S1, Marjanovic D1,2,3  
 
1Department of Genetics and Bioengineering, International Burch University, 
Sarajevo, Bosnia and Herzegovina; 2Institute for Anthropological Research, 
Zagreb, Croatia; 3Faculty of Science, University of Sarajevo, Sarajevo, Bosnia 
and Herzegovina

Analysis of Y-Chromosome haplogroup distribution is widely used in 
investigation of geographical clustering of different populations. Hence, they play 
an important role in population genetics, human migration patterns and even in 
forensic investigations. Individual determination of these haplogroups is mostly 
based on the analysis of the SNP markers located in non-recombining part of Y 
chromosome. On the other hand, the number of forensics and anthropology 
studies investigating short tandem repeats on the Y-chromosome (Y-STRs) 
increases rapidly every year. These markers have been used as successful 
haplogroup prediction methods in the last few years. Therefore, we incorporated 
this method into our studies. Previously obtained Y-STR haplotypes (23 loci) 
from 100 unrelated Turkish males recently settled in Sarajevo were used for the 
determination of haplogroups via ‘Whit Athey’s Haplogroup Predictor’ software. 
The Bayesian probability of 90 of the studied haplotypes is greater than 92.2% 
and ranges from 51.4% to 84.3% for the remaining 10 haplotypes. A distribution 
of 17 different haplogroups was found; Y-haplogroup J2a is the most prevalent, 
having been found in 26% of all the samples, whereas R1b, G2a and R1a were 
less prevalent, covering a range of 10% to 15% of all the samples. Together, 
these four haplogroups account for 63% of all Y-chromosomes. The distribution 
of Y-chromosome haplogroups is significantly consistent with previously 
published data for the Turkish population residing in Turkey, which is why the 
analyzed population could be recognized as a representative sample for that 
population.

Keywords: Y-Chromosome, haplogroup predictor, clustering, Y-STRs, Turkish 
population
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OPTIMIZED ANALYSIS OF COMBINED CODIS AND EUROPEAN MARKER 
PROFILES USING INTERNAL QUALITY SENSORS WITH QIAGENS 

INVESTIGATOR 24PLEX QS KIT

Starke C, Scherer M, Müller D 
 
Qiagen GmbH, Hilden, Germany

European STR standard set (ESS) of loci and the new expanded CODIS core 
loci set led to a higher standardization and harmonization in STR analysis 
across borders. Various multiplex PCRs assays have since been developed for 
the analysis of these 17 ESS or 23 CODIS expansion STR markers that all meet 
high technical demands. However, forensic analysts are often faced with difficult 
STR results and the questions thereupon. What is the reason that no peaks are 
visible in the electropherogram? Did the PCR fail? Was the DNA concentration 
too low? QIAGEN’s newest Investigator STR kits contain a novel Quality Sensor 
(QS) that acts as internal performance control and gives useful information for 
evaluating the amplification efficiency of the PCR. QS indicates if the reaction 
has worked in general and furthermore allows discriminating between the 
presence of inhibitors or DNA degradation as a cause for the typical ski slope 
effect observed in STR profiles of such challenging samples. This information 
can be used to choose the most appropriate rework strategy. Based on the 
latest PCR chemistry called FRM 2.0, QIAGEN now provides the next 
technological generation for STR analysis, the Investigator ESSplex SE QS and 
Investigator 24plex QS Kits. The new chemistry ensures robust and fast PCR 
amplification with improved inhibitor resistance and easy handling for a manual 
or automated setup. To facilitate the interpretation of STR results a smart primer 
design was applied for best possible marker distribution, highest concordance 
rates and a robust gender typing.

Keywords: STR-analysis, internal performance control, ESS, CODIS 
expansion, molecular forensics
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FORENSIC ASPECTS OF HUMAN BLOOD EVIDENCE: FROM 
IMMUNOCHROMATOGRAPHIC TEST TO STR PROFILE

Horjan I1, Barbaric L1, Mrsic G1,2  
 
1Forensic Science Center "Ivan Vučetić", Zagreb, Croatia; 2University 
Department for Forensic Sciences, University of Split, Split, Croatia

We investigated blood detection and STR profiles of simulated forensic 
evidentiary samples deposited on various substrates or treated with cleaning 
agents. Substrates with the trace deposited may itself introduce contaminants, 
while cleaning agents may alter the visible appearance of the trace. 
Furthermore, limited size of DNA samples can challenge the limits of PCR-
based STR typing and question whether the trace yields sufficient good quality 
DNA for STR profiling. Immunochromatographic hemoglobin (ABAcard® 
Hematrace, HemDirect Hemoglobin) and glycophorin A (RSIDTM-Blood) tests 
were evaluated for sensitivity and specificity for the effects of substrates and the 
stain remover. Furthermore, potential negative effects on subsequent DNA 
analysis were tested. Data from this study support the notion that a full 
AmpFlSTR®NGMTM DNA profile can be obtained from approximately 0.2 ng of 
starting DNA that equates to approximately 2 nL of fresh blood. The highest 
blood detection limit was observed for Hematrace® (approximately 2 pL of 
blood), HemDirect showed ten times lower sensitivity, while the lowest sensitivity 
was exhibited by RSIDTM-Blood (approximately 20 nL of blood). In addition, this 
test encountered the lowest efficacy in detection of blood treated with the stain 
remover containing active oxygen. None of the tested substrates (wood, metal, 
brick, and soil) neither stain remover influenced on test specificity, although soil 
substrate affected STR amplification.

Keywords: forensic science, blood tests, sensitivity, specificity, DNA analysis
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AUTOSOMAL DNA DIVERSITY OF PHILIPPINE REGIONAL POPULATIONS 
AT 23 SHORT TANDEM REPEAT MARKERS

Rodriguez J B1,2, Salvador J M1, Maiquilla S B1, Calacal G C1, Delfin F C1, 
Tabbada K A1, Perdigon H B1, Sagum M S1, Dalet M M1, Laude R P2, De Ungria 
M A1  
 
1DNA Analysis Laboratory, Natural Sciences Research Institute, College of 
Science, University of the Philippines, Diliman, Quezon City, Philippines; 
2Genetics and Molecular Biology Division, Institute of Biological Sciences, 
College of Arts and Sciences, University of the Philippines, Los Baños, Laguna, 
Philippines

Allele frequencies in two Philippine population datasets (n=167, n=502) were 
combined to analyze diversity and forensic descriptive parameters of 23 
autosomal STR loci (CSF1PO, FGA, TH01, TPOX, vWA, D3S1358, D5S818, 
D7S820, D8S1179, D13S317, D16S539, D18S51, D21S11, D1S1656, D2S441, 
D2S1338, D10S1248, D12S391, D19S433, D22S1045, Penta D, Penta E, and 
D6S1043). This merged population sample includes Filipinos originating from 
regional centers in the islands of Luzon, Visayas, and Mindanao, Philippines. 
The most variable autosomal STR loci observed is Penta E (observed 
heterozygosity: 0.9309, power of discrimination: 0.9858, matching probability: 
0.0142). Results reveal matching probability of 4.77 x 10-28 for the 23 
autosomal STR loci. This Philippine dataset may now be used to evaluate the 
weight of DNA evidence for forensic applications such as in human 
identification, parentage/kinship testing, and interpretation of DNA mixtures.

Keywords: autosomal short tandem repeats, allele frequencies, genetic 
diversity, matching probability, Philippines
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Y CHROMOSOMAL VARIABILITY OF THE CZECH REPUBLIC AND ITS 
SUBPOPULATIONS

Ehler E1,2, Martinez-Cruz B3, Vaněk D4,5, Comas D3  
 
1Department of Biology and Environmental Studies, Charles University in 
Prague, Faculty of Education, Prague, Czech Republic; 2Laboratory of 
Bioinformatics, Prague, Czech Republic; 3Institut de Biologia Evolutiva, CSIC-
UPF, Barcelona, Spain; 4Forensic DNA Service, Prague, Czech Republic; 
5Charles University in Prague, 2nd Faculty of Medicine, Prague, Czech Republic

The Czech Republic consists of three regions that correspond to the three 
historic kingdoms or their parts. It is the western part, Bohemia (in Czech: 
Čechy), eastern and southeastern part, Moravia (Morava), and northeastern 
part, Silesia (Slezsko). To describe the population’s Y chromosomal variability, 
we have gathered DNA samples from 331 unrelated healthy male donors from 
the Czech Republic, covering all districts of the Czech Republic. Special 
attention was focused on the coverage of all Bohemian, Moravian and Silesian 
provinces. The samples were genotyped for the non-recombining region of the Y 
chromosome with the TaqMan technology in a hierarchical manner for a set of 
variable number of Y-SNP markers (max. 65 markers) to categorize samples 
into Y haplogroups. The samples were further typed for a set of 19 Y-STRs 
using two different multiplexes: 17 STRs were amplified with the Yfiler kit 
(Applied Biosystems) and two additional STRs, DYS426 and DYS388 typed 
separately. Besides description of intrapopulational parameters of the Czech 
population (avg. gene diversity over loci: 0.6181 ± 0.3103; mean number of 
pairwise differences: 11.7452 ± 5.3311; gene diversity (heterozygosity): 1.0000 ± 
0.0002), we have compared our sample-set with the surrounding populations 
(Slovakia, Poland, Germany). Our results can confirm Y chromosomal 
differentiation of the subpopulations of the Czech Republic (Bohemia, Moravia, 
Silesia), which reflects the historical division of the Central European region.

Keywords: Y chromosome, Y-STR, Y-SNP, population genetics, Czech 
Republic
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A MULTIPLEX PCR ASSAY FOR THE AMPLIFICATION OF "SLOWLY-
MUTATING" Y-STR LOCI

Lacerenza D, De Marchi M, Pasino S, Robino C 
 
Department of Public Health Sciences and Pediatrics, University of Turin, Turin, 
Italy

Mutation rate is the key factor in choosing the Y-STR markers best suited for 
forensic applications. “All-purpose” conventional Y-STRs are characterized by a 
moderate mutation rate of a few mutations per marker every 1,000 generations. 
Rapidly mutating Y-STRs have been recently shown to improve the resolution of 
male lineages and close male relative separation in criminal cases. On the other 
hand, the availability of “slowly-mutating” Y-STR markers may prove useful in 
deficiency paternity cases and genealogical studies of allegedly distantly related 
males, where mutations can make the interpretation of the resulting genetic 
profiles difficult. With this purpose, we designed a multiplex PCR assay targeting 
16 Y-STRs with a previously estimated mutation rate of a few mutation per 
marker every 10,000 generations [1]. Polymorphic loci were selected according 
to the factors identified to mostly determine Y-STR mutability: repeat length 
(tetra-pentanucleotide repeats), average total number of repeat units (<= 11) 
and array structure (complexity score, calculated according to [2], < 0.1). For 
each Y-STR, sequenced allelic ladders and reference haplotypes of control male 
DNAs provided with popular commercial Y-STR kits (007, 2800M) were 
generated to facilitate genotyping.  
Our next aim is to test the multiplex PCR assay in deep rooting pedigrees 
obtained from “Partecipanze” (rural associations dating back to the Middle Ages, 
still present in Northern Italy, whose members are male descendants of founder 
families sharing rights to common agricultural lands). 
References: 

1. Ballantyne et al. Am J Hum Genet, 2010; 87:341-353. 
2. Kayser et al. Am J Hum Genet, 2004; 74:1183-1197.
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ANALYSIS OF 12 X- CHROMOSOME STR LOCI WITH REDUCED PCR 
SAMPLE VOLUME

Crnjac J1, Merkaš S2, Rožić S2, Sukser V2, Špoljarić D3, Popović M3, 
Anđelinović Š4, Primorac D1,5,6,7,8, Mršić G1,2  
 
1University Department for Forensic Sciences, University of Split, Split, Croatia; 
2Forensic Science Centre “Ivan Vučetić”, Zagreb, Croatia; 3Faculty of Veterinary 
Medicine, University of Zagreb, Zagreb, Croatia; 4University of Split, Split, 
Croatia; 5School of Medicine, University of Split, Split, Croatia; 6School of 
Medicine, University of Osijek, Osijek, Croatia; 7Henry C.Lee Institute for 
Forensic Sciences, Universtiy of New Haven, New Haven, CT, USA; 8Eberly 
College of Science, Pennsylvania State University, PA, USA

STR markers on the X chromosome have emerged as additional tools in 
forensics, in missing person cases and parent-child relationships. Qiagen's 
Investigator® Argus X-12 kit for X-chromosome STR's, which analyses 12 loci 
(DXS10103, DXS8378, DXS7132, DXS10134, DXS10074, DXS10101, 
DXS10135, DXS7423, DXS10146, DXS10079, HPRTB, DXS10148) and 
amelogenin is currently being used. Following manufacturer’s analysis protocol, 
obtained results from female samples were exhibiting spikes and pull-ups in 
electrophoresis not found in male samples. Since the standard procedure 
requires samples to be normalized to concentrations of 1ng/µL of DNA before 
conducting PCR amplification, results from both male and female samples 
should be coherent. Due to observed spikes and pull-ups in female samples we 
diluted female and male normalized samples to 0.5ng/µL of DNA before setting 
up PCR reaction. Obtained results with diluted samples showed no spikes and 
pull-ups in female DNA profiles, while allele drop-out was observed in male DNA 
profiles. Thus, we recommend normalization of female samples s to 0.5ng/µL of 
DNA, rather than 1ng/µL of DNA as proposed by manufacturer.

Keywords: forensics, DNA analysis, Investigator Argus X12, X chromosome, 
genetics
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VALIDATION OF EZ1® ADVANCED XL WORKSTATION USING EZ1 
INVESTIGATOR KIT

Abramović M K1, Barbarić L1, Valić M1, Merkaš S1, Rožić S1, Sukser V1, Uvodić 
P1, Crnjac J1,2, Popović M2,3, Ortynski N1, Mršić G1,2  
 
1Forensic Science Centre “Ivan Vučetić”, Zagreb, Croatia; 2University 
Department for Forensic Sciences, University of Split, Split, Croatia; 3Faculty of 
Veterinary Medicine, University of Zagreb, Zagreb, Croatia

With the ongoing need to constantly improve techniques that laboratories use 
for isolation and purification of DNA, we introduce EZ1® Advanced XL 
instrument for automated isolation and purification of DNA alongside with EZ1 
Investigator Kit into our laboratory casework. The aim of this study was to 
compare existing Chelex®100 method with EZ1® Advanced XL workstation, and 
to determine accuracy, reliability, and flexibility of EZ1 Investigator kit. Genomic 
DNA was isolated from whole blood, buccal swabs and forensic samples. The 
genomic DNA content of each sample was determined by quantitative real-time 
polymerase chain reaction (PCR) using Quantifiler® Human DNA Quantification 
Kit and Investigator Quantiplex kit, respectively. Amplification was performed 
using AmpFlSTR®NGMTM PCR Amplification Kit. Results were presented as 
value of DNA concentrations, mean value of peak heights, mean value of ratio of 
peak heights and percentage of samples that gave full DNA profile, following 
standard forensic eligibility criteria. All samples showed average ratio of peak 
heights for heterozygous loci above 60%, which indicates good DNA profile 
quality. Isolation, amplification and detection of DNA from cigarette butts and 
chewing gums (forensic samples) gave better results when using EZ1 
workstation. Samples of whole blood showed equally good results using 
Chelex®100 and EZ1 workstation. Only samples of buccal swabs gave better 
results with Chelex method. Apart from this, and although future studies with 
different kinds of samples are needed, all criteria were met and EZ1® Advanced 
XL instrument with EZ1 Investigator Kit is introduced into our every day 
casework.

Keywords: forensic, validation, EZ1 Investigator Kit, DNA isolation, genetics
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ANIMAL HAIR AS SOURCE OF HUMAN DNA

Špoljarić D1, Ratko M2, Lozančić M2, Rožić S2, Sukser V2, Crnjac J2,3, Merkaš 
S2, Papić S2, Jurak M1, Mršić G2,3, Popović M1,2,3  
 
1Faculty of Veterinary Medicine, University of Zagreb, Zagreb, Croatia; 2Forensic 
Science Centre “Ivan Vučetić”, Zagreb, Croatia; 3University Department for 
Forensic Sciences, University of Split, Split, Croatia

Animal traces are becoming more frequent objects of investigation in different 
forensic and legal cases. The most common animals in these cases are pets or 
domesticated animals, such as dogs, cats, parrots, sheep, etc. In this study, hair 
samples from 4 different breeds of dogs and sheep were obtained. Human DNA 
samples from three different persons were deposited by rubbing the animal hair 
samples. For isolation of human DNA two different methods were used, 
Chelex®100 method and EZ1 Investigator Kit. Quantification of DNA was 
performed using Quantifiler® Human DNA Quantification Kit and Investigator 
Quantiplex kit, respectively. Amplification was performed using AmpFlSTR® 
NGMTM PCR Amplification Kit. Only male partial or full DNA profiles were 
obtained from animal hair samples. Results pointed out that Chelex®100 should 
be a preferable method for isolation of human DNA when working with this kind 
of forensic samples.

Keywords: forensics, genetics, touch DNA, ChelexÂ®100, EZ1 Investigator
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VALIDATION OF TWO PRESUMPTIVE TESTS FOR BLOOD

Makar A1, Merkaš S1, Uvodić P1, Kozar- Filić J1, Ortynski N1, Crnjac J1,2, Papić 
S1, Popović M1,2,3, Boričević I1, Abramović M K1, Mršić G1,2  
 
1Forensic Science Centre „Ivan Vučetić“, Zagreb, Croatia; 2University 
Department for Forensic Sciences, University of Split, Split, Croatia; 3Faculty of 
Veterinary Medicine, University of Zagreb, Zagreb, Croatia

Combur3 Test® E (Roche Diagnostics GmbH, Germany) and Hemastix® 
(Siemens Healthcare Diagnostics Inc, USA) are used as presumptive tests for 
blood. In this study, sensitivity and specificity of two tests was examined. Diluted 
blood (from 1:2 to 1:1000000) was tested with both tests. Blood on six different 
substrates was tested directly and after exposure to environemental conditions 
for 7 days. Additionally, the effect of detergent, bleach and stain removal on 
white cotton textile with blood was tested. Many common household and 
chemical substances, as well as substrates that are frequently seen in routine 
forensic casework, were tested for false positive reaction. Blood samples were 
tested for DNA to determine whether the presumptive tests, environemental 
conditions and chemicals damaged or destroyed DNA. Short tandem repeats 
(STRs) analysis was performed using AmpFlSTR NGM kit (Applied Biosystems, 
USA). Both tests had a sensitivity of 1:25000. No effect of different substrates 
and chemicals on testing results was detected. DNA was recovered and 
amplified from blood diluted 1:10000 and from all other blood samples tested. 
Many common household and natural substances, chemical substances and 
substances which can be mistaken for blood that were tested showed false 
positive results with both tests.

Keywords: forensics, genetics, validation, Combur, Hemastix
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COMPARISON OF DIPS AND STRS DETECTION IN HUMAN REMAINS 

Makar A1, Uvodić P1, Obleščuk I1, Plivelić M1, Boričević I1, Valić M1, Rožić S1, 
Sukser V1, Popović M1,2,3, Crnjac J1,3, Abramović M K1, Mršić G1,3  
 
1Forensic Science Centre „Ivan Vučetić“, Zagreb, Croatia; 2Faculty of Veterinary 
Medicine, University of Zagreb, Zagreb, Croatia; 3University Department for 
Forensic Sciences, University of Split, Split, Croatia

Diallelic deletion/insertion polymorphisms (DIPs) detection and short tandem 
repeats (STRs) analysis were compared using Investigator® DIPplex kit 
(Qiagen, Germany) and AmpFISTR® Identifiler® Plus kit (Applied Biosystems, 
USA). A total of seven human remains samples (two bone, one tooth and four 
tissue samples) were isolated using organic extraction and quantified by 
Quantifiler® Human DNA Quantification kit (Applied Biosystems, USA), and 
amplified with abovementioned amplification kits. Capillary electrophoresis was 
performed on 3130xl Genetic Analyzer instrument (Applied Biosystems, USA). 
PCR amplification results for six samples (two bone and four tissue samples) 
using Investigator® DIPplex kit provided better results when compared to 
AmpFISTR® Identifiler® Plus kit. In two bone samples and one tissue sample 
full DNA profile was obtained using Investigator® DIPplex kit, while amplification 
using AmpFISTR® Identifiler® Plus kit resulted in partial DNA profile or complete 
loss of DNA profile. In three tissue samples full DNA profiles were identified 
using Investigator® DIPplex kit in duplicate, while partial DNA profile was 
detected only once. Amplification of three tissue samples using AmpFISTR® 
Identifiler® Plus kit resulted in partial DNA profile or complete loss of DNA 
profile. PCR amplification of one tooth sample using both kits resulted in the full 
DNA profile.

Keywords: forensics, genetics, human remains, Investigator® DIPplex, 
AmpFISTR® Identifiler®Plus
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ISOLATION OF DNA FROM TARAXACUM OFFICINALE FOR FORENSIC 
BOTANY 

Avdic M1, Besic L1, Asic A1, Buljubasic S1, Feric E1, Dogan S1, Turan Y1, 
Marjanovic D1,2,3  
 
1Department of Genetics and Bioengineering, International Burch University, 
Sarajevo, Bosnia and Herzegovina; 2Institute for Anthropological Research, 
Zagreb, Croatia; 3Faculty of Science, University of Sarajevo, Bosnia and 
Herzegovina

Forensic botany refers to the application of plant biology disciplines in crime 
investigations. Since plants are widespread in most habitats, they often provide 
valuable clues in criminal investigations. Hence, the primary role of forensic 
botany is to establish a connection between the victim or suspect and the crime 
scene. The forensic applications of forensic botany include many aspects 
including recognition of plant evidence at the crime scene, collection and 
preservation of plant evidence, maintenance of the chain of custody, and a 
testimony for the admissibility of this evidence in court. For the development of 
new efficient methods for plant identification and individualization, the initial step 
is optimization of DNA isolation from plant material. The aim of this work is to 
optimize the DNA isolation protocol of different leaf and non-leaf plant tissues, 
including pollen grains, using the salting out method from Taraxacum officinale, 
a species of the Asteraceae family. Since the species is very common in 
ecosystems with antropogenic influence, the need to optimize the DNA isolation 
protocol is of high importance. The efficiency of the isolation protocol was 
evaluated using spectrophotometry (concentration and purity) and gel 
electrophoresis. The results demonstrate that salting out can be used for the 
isolation of DNA from Taraxacum officinale. However, optimization is required, 
depending on the part of the plant from which DNA is extracted.

Keywords: forensic botany, Taraxacum officinale, DNA isolation, 
spectrophotometry, agarose gel electrophoresis
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NEXT GENERATION SEQUENCING AND PEDICULUS HUMANUS CAPITIS: 
A NEW APPROACH FOR HUMAN IDENTIFICATION

Pilli E1, Vergani D2, Salata E3, Agostino A4, Ciuna I3, Ripani L3, Caramelli D1, 
Berti A3, Lambiase S2  
 
1Department of Biology University of Florence, Florence, Italy; 2Medicina 
Sperimentale e forense University of Pavia, Pavia, Italy; 3Reparto Investigazioni 
Scientifiche Carabinieri, Roma, Italy; 4Life Sciences Solutions, Thermo-Fisher 
Scientific, Monza, Italy

The rapid and progressive advancement of molecular biology techniques and 
the advent of Next Generation Sequencing (NGS) have opened new possibilities 
of analysis, including identification within the entomological realm. This case 
study focuses onto collection of dead blood-sucking insects, family Pediculidae, 
found in the home of a woman who died from undefined causes. Human DNA 
was extracted from entomological samples and analyzed. The use of the latest 
generation kits, such as the Quantifiler® Trio DNA Quantification Kit and the 
HID-Ion AmpliSeq™ Identity Panel (Applied Biosystems®) has shown the 
presence of human DNA in the samples and determined the pertinent genetic 
profile. The comparison between the genetic profile of human DNA from insect 
sample and that from the woman allowed us to confirm the complete overlap of 
the profiles. The results highlight the sensitivity of techniques used, even when 
applied to low template and degraded DNA, demonstrating the support they can 
provide to analysis of classical entomology.

Keywords: human identification, Pediculus humans capitis, Next Generation 
Sequencing, degraded DNA, entomology
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MITOCHONDRIAL DNA SEQUENCING, A COMPARISON OF SANGER 
SEQUENCING METHOD AND NGS ILLUMINA METHOD

Pilli E1, Rizzi E2, Modi A1, Vai S1, Caramelli D1  
 
1Department of Biology University of Florence, Florence, Italy; 2Institute for 
Biomedical Technologies (ITB), National Research Council (CNR) Segrate, Italy

STR analysis is the current method of choice for personal identification through 
biological markers. When it is impossible to obtain useful information for 
identification by analysis of nuclear DNA, it is necessary to resort to analysis of 
mitochondrial DNA (mtDNA). However, due to the transmission matrilineal and 
the absence of recombination, the mtDNA power of discrimination is limited 
compared to nuclear DNA and heavily dependent on the mitochondrial reference 
database used. This limitation is even more evident in forensic applications in 
which, to date, the analysis of mitochondrial DNA is restricted to the analysis of 
non-coding region (D-loop). To date, the analysis of the complete mtDNA, 
carried out using the Sanger's technology, is not easily accomplished as 
laborious and time-consuming. The advent of Next Generation Sequencing -
NGS- technology has made possible the analysis of the complete mitochondrial 
genome. This technology allows to analyze in parallel a large number of 
samples in a single run with extreme accuracy and high sensitivity. In order to 
maintain the quality and accuracy achieved through Sanger's technology it is 
necessary a thorough validation of the method. Our preliminary work consists in 
comparing the results of the complete mitochondria, obtained through capture of 
mitochondrial DNA with biotinylated probes and subsequent run on Illumina 
platform with the profile consensus achieved through classical Sanger's 
technology.

Keywords: mitochondrial DNA, D-loop, Sanger technology, Next Generation 
Sequencing, Capture method

1199th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Forensic Genetics



Presentation number: FG 35                   Abstract number: ABS-478-ISABS-2015

EFFECT OF SUNLIGHT ON BLOODSTAIN EVIDENCE COLLECTED FROM 
DIFFERENT SURFACES

Sutlović D1,2, Banić I3, Slišković L3  
 
1Department of Pathology and Forensic Medicine, University Hospital Centre 
Split, Split, Croatia; 2Department of Forensic Medicine, University of Split, 
School of Medicine, Split, Croatia; 3University of Split, University Department for 
Forensic Sciences, Split, Croatia

The aim of the study is to investigate the effect of sunlight exposure and 
substrate type on degradation of DNA from blood stains placed on seven 
different surfaces: galvanized sheet, iron rod, newspaper, white print paper, 
glass, soil and ceramic panel during a period of four weeks. Blood sample 
obtained from a single male donor was placed on 7 different surfaces and kept 
at room temperature during a 4 week summer period. Every 7 days, 1 mm2 of 
blood sample was collected from each substrate and stored in labeled tube for 
later analysis. DNA was extracted by the Chelex method, amplified using 
AmpFISTR Minifiler Plus Amplification Kit and quantified using Quantifiler 
Human DNA Quantification kit. After 7 days of the sun exposure, the highest 
amount of DNA was determined from a galvanized sheet stain, further from a 
ceramic panel, glass, newspaper, iron rod and white print paper surface. As 
expected, the amount of quantified DNA from all samples decreased as sunlight 
exposure time progressed. The obtained results, after the amplification in 
MiniFiler system, were in correlation with the DNA amount, measured by QRT-
PCR method for all samples, except for soil and white print paper samples. The 
obtained data show that DNA degradation is correlated to the length of sunlight 
exposure and to the type of media the samples are taken from. A negative QRT-
PCR result does not mean negative PCR amplification in STR system, 
therefore, both methods should be applied when analysing forensic samples 
collected from trace evidence.

Keywords: forensic DNA, crime bloodstains, sunlight exposure, DNA damage, 
surface type
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BONE MINERAL DENSITY OF SKELETAL REMAINS: DISCORDANT 
RESULTS BETWEEN CHEMICAL ANALYSIS AND DXA METHOD

Borić I1, Sutlović D2,3, Vučinović A4, Nikolić I5, Slišković L6, Knezović Z7, 
Vučinović Z8, Šlaj M9, Primorac D9, 10, 11, 12 
 
1General Hospital Dubrovnik, Department of Pathology, Dubrovnik, Croatia; 
2Department of Pathology and Forensic Medicine, University Hospital Centre 
Split, Split, Croatia; 3Department of Forensic Medicine, University of Split School 
of Medicine, Split, Croatia; 4Student, University of Split, School of Medicine Split, 
Split, Croatia; 5Student, University of Split, University Department for Forensic 
Sciences, Split, Croatia; 6University of Split, University Department for Forensic 
Sciences, Split, Croatia; 7Public Health Institute of Split - Dalmatian County, 
Split, Croatia; 8Department of Endocrinology, University Hospital Centre Split, 
Split, Croatia; 9University of Osijek School of Medicine, Split, Croatia; 
10University of Split School of Medicine, Split, Croatia; 11Penn State University, 
Eberly College of Sciences, Pensylvania, USA; 12Special Hospital Sveta 
Katarina, Zabok, Croatia

We wish to explain the differences in results obtained by dual-energy X-ray 
absorptiometry (DXA) scanning with the results obtained by measurements of 
calcium and phosphorus concentration in determination of bone mineral density 
of skeletal remains. Bone mineral density (BMD) and mineral content for femoral 
bone samples exhumed from the Second World War mass graves were 
examined. Using Hologic QDR 4500 C (S/N 48034) Bone Densitometer, BMD 
was determined and results were expressed in grams per square centimetre (g/
cm2). Concentrations of calcium (Ca) and phosphorus (P) were estimated using 
AAS (Atomic absorption spectroscopy) and UV/VIS (Ultraviolet-visible) 
spectroscopy. The results obtained in this study do not support the hypothesis 
that BMD measured by bone densitometry scan is positively correlated with the 
concentrations of calcium and phosphorus in bones measured by chemical 
analysis using mass spectrometry technique. The question remains whether the 
"real ratio of calcium and phosphorus" in bone samples can be determined by 
DXA scanning.

Keywords: bone density, DXA scan, calcium concentration, phosphorus 
concentration, skeletal remains
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INFLUENCE OF PERACETIC ACID ON QUALITY OF MICROBIAL DNA 
TYPING

Vanek D1, Pospisek M2, Josefiova J1  
 
1Forensic DNA Service, Prague, Czech Republic; 2Biologicals, Czech Republic

Peracetic acid (PAA) is a disinfectant with a wide spectrum of antimicrobial 
activity. Due to its bactericidal, virucidal, fungicidal and sporicidal effectiveness it 
is used as a disifectant for biological agens in emergency and army services. In 
case of an attack by a potential harmful biological agens, as a precaution the 
gear or afflicted skin is sprayed with a solution of peracetic acid. After that, the 
remains of biological agents are analyzed, but the question arises whetever 
DNA could be recovered from treated dead bacterial cells. Spore-forming 
Bacillus subtilis and gram-neagtive Pseudomonas aeruginosa and 
Xanthomonas campestris were splattered on camouflage suit and treated by 
0.72% or 0.072% PAA. After vaporization of PAA bacterial DNA was isolated and 
quantified by real-time PCR. Enough DNA was recovered for downstream 
analysis only from B. subtilis treated by 0, 072% PAA. Bacterial DNA is almost 
destroyed in non-spore-forming bacteria or after treatment with more 
concentrated PAA solution. This could lead to false negative results in the 
identification of harmful microorganisms.

Keywords: microbial DNA, Peracetic acid, disinfectant, qunatitative Real-time 
PCR, antimicrobial activity
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THREE YEARS OF FAMILIAL SEARCHING IN THE NETHERLANDS: 
RESULTS AND LESSONS LEARNED

van Kooten C, Kal A, Slooten K 
 
Netherlands Forensic Institute, The Hague, The Netherlands

Familial searching is the process whereby the DNA-profile of a criminal offender 
is compared to a DNA-database to identify potential close relatives. 
Identification of potential close relatives can lead to the identification of the 
offender. New legislation introduced in the Netherlands in 2012 permits familial 
searching in the national criminal database. Since then this method has been 
used in approximately fifteen cases. We will present our procedures concerning 
familial searching, estimates of the expected number of false positives based on 
(computer) simulations conducted prior to the familial searches, actual results of 
familial searches, a summary of other DNA techniques used in the subsequent 
investigations, and their successes. We will also discuss the challenges 
encountered and the limitations of the technique.

Keywords: Familial Search, Netherlands, results, success, challenges
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POPULATION ANALYSIS OF THE EUROPEAN STANDARD SET (ESS) LOCI 
AND SE33 LOCUS IN A REPUBLIC OF SERBIA

Jakovski Z1, Keckarevic D2, Dogan S3, Jankova Ajanovska R4, Keckarevic 
Markovic M2, Marjanovic D3,5  
 
1Institute of Forensic Medicine and Criminology, School of Medicine, University 
‘‘Ss. Cyril and Methodious’’, Skopje, Macedonia; 2University of Belgrade, Faculty 
of Biology, Belgrade, Serbia; 3Department of Genetics and Bioengineering, 
International Burch University, Sarajevo, Bosnia and Herzegovina; 41. Institute of 
Forensic Medicine and Criminology, School of Medicine, University ‘‘Ss. Cyril 
and Methodious’’, Skopje, Macedonia; 5Institute for Anthropological Research, 
Zagreb, Croatia

In previous population studies of Serbian human population, 15 STR loci 
included in the Identifiler were used. For further development of this dataset, we 
analyzed the new ESS loci and the SE33 locus. We tested 197 unrelated 
healthy individuals born in Serbia. Qiagen MicroTM Tissue Kit was used for DNA 
extraction from whole blood, Quantifiler assay for quantification and PowerPlex 
ESI 17 System for amplification and detection. Electrophoresis of the 
amplification products was preformed on an ABI PRISM 310. Numerical allele 
designations of the profiles were obtained by processing with Gene Mapper1 
IDv 3.2 Software. Arlequin software, version 3.5.1.2, was used to calculate allele 
frequencies, observed heterozygosity (Ho), expected heterozygosity (He) and P-
values of the Hardy-Weinberg equilibrium (HWE). Also, the same software was 
used for the exact population differentiation tests using allele frequencies. 
Matching probability (MP), power of discrimination (PD), polymorphism 
information content (PIC), probability of exclusion (PE) and typical paternity 
index (TPI) were determined by Powerstats, version 1.2. No statistically 
significant deviation (p < 0.05) from HWE was found, except for the D2S441 
locus (0.0306), which was rejected after Bonferroni correction. Also, we have 
compared Serbian data with the data obtained from geographically closer 
(neighboring) European populations. Nei’s genetic distances among 10 
European populations including this study were computed and a NJ-
phylogenetic tree of 5 ESS STR loci for compared populations was built. It could 
be seen that, even using only 6 STR loci, “neighboring clustering” of the data 
could be recognized.

Keywords: Serbia, population data, European standard set (ESS), ESI 17, 
comparative statistics
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GENETIC PARAMETERS OF 20 STR LOCI IN THE CROATIAN POPULATION

Barbaric L1, Horjan I2, Mrsic G3,4  
 
1Forensic Science Center "Ivan Vucetic", Zagreb, Croatia, 2Forensic Science 
Center "Ivan Vucetic", Zagreb, Croatia, 3Forensic Science Center "Ivan Vucetic", 
Zagreb, Croatia, 4Universitiy Department for Forensic Sciences, University of 
Split, Split, Croatia

Allele frequencies and forensic parameters based on 20 short tandem repeat 
(STR) loci (D3S1358, vWA, D16S539, D2S1338, D8S1179, D21S11, D18S51, 
D19S433, TH01, FGA, D1S1656, D12S391, D10S1248, D22S1045, D2S441, 
D5S818, D13S317, D7S820, CSF1PO and TPOX) were determined. Buccal cell 
swabs of 400 unrelated individuals from Croatian population were collected. 
Genomic DNA was extracted by Chelex®-100 method and amplified using the 
AmpFlSTR®NGMTM and AmpFlSTR®Identifiler kits from Applied Biosystems - 
Life Technologies (AB) in a final reaction volume of 13 µL. Analysis of the 
amplified products was performed by capillary electrophoresis injection on the 
AB 3130xl Genetic Analyzer and the run data were analyzed using 
GeneMapper®ID software v.3.2 in accordance with the manufacturer’s 
recommendations. Statistical analysis for allele frequencies, power of 
discrimination, matching probability, power of exclusion, polymorphism 
information content and typical paternity index was performed using 
PowerStatsV12. The agreement of genotype frequencies with Hardy-Weinberg 
equilibrium was determined based on the number of observed and expected 
genotypes using Arlequin software v.3.5.1.2. The three loci, D1S1656, D12S391 
and D18S51, had the highest power of discrimination (0.979, 0.974 and 0.970 
respectively), as well as polymorphism information content (0.89 and 0.87, 
respectively). The results contribute to the existing Croatian DNA database as a 
useful tool for forensic identification and paternity testing.

Keywords: STR's, AmpFlSTR- Identifiler, AmpFl NGM, population data, Croats
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THE IMPACT OF POPULATION DIFFERENTIATION ON STATISTICAL 
FORENSIC PARAMETERS OF STRS IN THE SOUTH-EASTERN EUROPE 

REGION

Novokmet N1, Marjanović D1, 2, Havaš Auguštin D1, Šarac J1, Šarić T1, Škaro 
V3, Projić P3, Vidovič M4, Missoni S1, Rudan P1,5  
 
1Institute for Anthropological Research, Zagreb, Croatia; 2International Burch 
University, Sarajevo, Bosnia and Herzegovina; 3Genos Ltd., DNA Laboratory, 
Zagreb, Croatia; 4Institute of Public Health of the Republic of Slovenia Ljubljana, 
Slovenia; 5Anthropological Center of the Croatian Academy of Sciences and 
Arts, Zagreb, Croatia

The presence of physical and cultural barriers to gene flow influences genetic 
differentiation between two localized subpopulations. Specifically, isolation of a 
population from its neighbors by geographical barriers such as the sea reduces 
genetic interactions between the populations and leads to higher RST values. 
Furthermore, the presence of certain cultural barriers to gene flow, and social 
practices such as endogamy, also result in increased levels of population 
differentiation. In this study the data obtained by the analysis of 9 autosomal 
STR loci in Croatian islands and Slovenian populations were integrated with the 
published data from other Croatian islands and wide SE European region. The 
sample was defined hierarchically and the influence of isolation of the Croatian 
islands subpopulations on substructuring of the population of Croatia, as well as 
the influence of the regional population groups on substructuring of South-
Eastern Europe was detected. Due to the decreased influence of endogamy, 
lower genetic differentiation was detected at the higher level of grouping of SE 
European populations (RST = 0, 002) than at the level of sub-populations of 
Croatia (RST = 0, 005). Finally, the influence of substructuring of the 
aforementioned levels on the calculation of forensic statistical parameters was 
determined. It was found that the isolation of Croatian insular populations affects 
the value of forensic parameters. These findings indicate that adequate 
sampling of the entire subpopulation is needed to create representative DNA 
database of genetic STR markers that would reflect all characteristics of its 
subpopulations.

Keywords: population isolates, forensic parameters, STR markers, DNA 
database, South-Eastern Europe
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FORENSICALLY RELEVANT SNP ANALYSIS THROUGH ILLUMINA’S MISEQ 
FGX

Shugarts N1, Silvia A L1, Davis C2, Holt C2, Varlaro J2, Smith J1  
 
1Penn State University, University Park, PA, United States; 2Illumina, Inc., San 
Diego, CA, USA

In order to identify the source of a body fluid stain, human DNA (hDNA) can be 
characterized, or “typed”, by determining alleles at specific chromosomal loci 
that have regions of short tandem repeat (STR) segments varying in number. 
Multiplex PCR creates fragments that are separated and detected via capillary 
electrophoresis (CE), based on length alone. The result is an STR profile that 
lists the alleles for each locus. This profile can be compared to either profiles 
obtained from reference samples or those stored in a DNA database. Often the 
comparison does not yield a match and the source of the stain remains 
unidentified. Regions of hDNA that contain single nucleotide polymorphisms 
(SNPs) have been identified that may provide “lead” information about the 
lineage, ancestry, and/or phenotype of the source. However, the genotyping of 
SNPs has historically been a laborious process, discouraging their use in 
forensic science laboratories. With next generation sequencing (NGS) of hDNA, 
characterized by its massively parallel sequencing technologies, the process of 
SNP sequencing has been simplified. In this study the MiSeq FGx (Illumina) 
NGS platform, employing sequencing by synthesis (SBS) technology, was used 
to interrogate SNP regions of interest targeted by the ForenSeq DNA Signature 
Prep Kit (Illumina). Validation experiments were executed that tested kit 
reproducibility and sensitivity, concordance with other methods, the ability to 
perform mixture deconvolution, and mock case sample analysis. The results can 
be useful to the forensic science community in determining the robustness and 
reliability of these methods.

Keywords: SNP, sequencing, MiSeq, ForenSeq, validation
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GOT HER MUMMY´S EYES: EYE COLOR INVESTIGATION USING IRISPLEX 
– PRELIMINARY STUDY

Dario P1,2,3,4, Oliveira A3, 4, Ribeiro T1,2, Lucas I1, Marques M1, Porto M1, 2, Costa 
Santos J1,2,5, Dias D3,4, Corte Real F1, 2,6 
 
1National Institute of Legal Medicine and Forensic Sciences, Portugal; 
2CENCIFOR - Forensic Science Centre, Coimbra, Portugal; 3Faculty of Science, 
University of Lisbon, Lisbon, Portugal; 4CESAM - Centre for Environmental and 
Marine Studies, Lisbon, Portugal; 5Faculty of Medicine, University of Lisbon, 
Lisbon, Portugal; 6Faculty of Medicine, University of Coimbra, Coimbra, Portugal

The museum of the South Branch of the Portuguese National Institute of Legal 
Medicine and Forensic Sciences holds a mummified corpse of which very little is 
known. To collect more information about the individual to whom the remains 
belonged, a DNA investigation was initiated. A muscle fragment from the knee 
joint region was collected and DNA was extracted using QIAamp DNA Mini Kit 
and quantified with Quantifiler® Duo kit. Besides the more commonly genetic 
markers used in this forensic laboratory routine, IrisPlex SNP loci (HERC2 
rs12913832, OCA2 rs1800407, SLC24A4 rs12896399, SLC45A2 rs16891982, 
TYR rs1393350, and IRF4 rs12203592) were also analyzed. It was found that 
the remains belonged to a female individual who probably had brown eyes. This 
work found that it is possible to obtain information about the phenotype of a 
given sample donor, even if the sample is relatively old and eventually 
degraded. Although the presented results have more historical and scientific 
than forensic interest, this study aims to illustrate that phenotypic markers may 
serve not also as a tool in criminal investigation but also as an instrument in the 
anthropology field. In conclusion, phenotypic markers may provide additional 
information when the study of cadaveric remains of forensic or historical interest 
is necessary.

Keywords: DNA phenotyping, IrisPlex, eye color, degraded samples, mummy
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AGE PREDICTION BY CPG METHYLATION OF ELOVL2, TRIM59 AND FHL2 
GENES IS NOT INFLUENCED BY ALL-CAUSE OR CARDIOVASCULAR 

DEATH LIKELIHOOD

Spólnicka M1, Zbieć - Piekarska R1, Pałeczka A1, Makowska Ż1, Kupiec T2, 
Parys - Proszek A2, Piotrowski W3, Drygas W3, Branicki W4, Płoski R5  
 
1Central Forensic Laboratory of the Police, Warsaw, Poland; 2Institute of 
Forensic Research, Krakow, Poland; 3Cardinal Stefan Wyszyński Institute of 
Cardiology, Warsaw, Poland; 4Department of General Biochemistry, Jagiellonian 
University, Krakow, Poland; 5Warsaw Medical University, Warsaw, Poland

The degree of CpG methylation of certain loci emerges as a marker of human 
chronological age with potential forensic applications. However, recent studies 
raise a possibility that usefulness of this approach may be compromised by the 
effect of general health/lifestyle on methylation status. Our purpose was to 
assess the existence/effect-size of health/lifestyle factors on methylation of loci 
potentially useful in forensic age prediction. We studied DNA samples from: (i) 
72 subjects (cases, mean age 52 y, 67% males) all of whom died within 10 
years from the date of sampling; (ii) age and sex matched controls who did not 
die within this period (N=144, mean age 52 y. 67% males). 43% of cases (n=31) 
died from cardiovascular (CV) causes. Using pyrosequencing we analyzed in all 
subjects methylation status of 25 CpG in 3 genes (ELOVL2, 7 CpGs), TRIM59, 8 
CpGs), FHL2, 10 CpGs) previously shown to predict age. For all CpGs we found 
highly statistically significant correlation with age (0.3 <0.05 (mean P=0.5). 
When CV deaths were analyzed separately, a single nominally significant 
difference was found (ELOVL2, methylation: 34.8% vs. 38.8%, for CV cases vs. 
controls, respectively) which, however, was not in the expected direction. We 
conclude that poor health and/or lifestyle accelerating death does not affect 
methylation status of loci with potential forensic usefulness in age prediction.

Keywords: DNA methylation, Elov2, Trim, F, age prediction, NGS, genotype 
prediction
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IDENTIFICATION OF SUSPECT ATTACKER DNA FROM THE SAMPLE 
TAKEN NEARBY THE LACERATION ON THE SHEEP CADAVER

Zabavnik Piano J, Cotman M 
 
Veterinary Faculty, University of Ljubljana, Ljubljana, Slovenia

A flock of sheep was living on the pasture in the fenced meadow. On two 
successive nights (26th and 27th March 2012) the animals were attacked by an 
unidentified attacker(s) and all thirty-five sheep were killed or badly injured. 
Deadly injuries were mainly on the heads of the sheep because the long 
protective wool protected the body. Four heads of the killed animals were 
delivered to the Laboratory for Molecular Biology and Molecular Genetics, 
Veterinary Faculty, University of Ljubljana on the 2nd of April 2012 to look for 
traces to identify the attacker. Samples of glued hair near the lacerations on 
sheep heads were taken. From these samples DNA was isolated using QIAamp 
DNA Investigator kit from Qiagen. Canine specific short tandem repeats (STRs) 
were amplified in the PCR reaction using Canine Genotypes, Panel 1.1 
(Finnzymes Diagnostics, Espoo). Separation and visualisation of the obtained 
fluorescently labelled PCR products was performed by capillary electrophoresis 
on the ABI PRISM 310 Genetic Analyser (Applied Biosystems). As declared by 
manufacturer, the Canine Genotypes Panel 1.1 is a kit for canine genotyping, 
identification, parentage testing and breed testing. It encompasses 18 STR loci 
and amelogenin locus for sex determination. In one sample the DNA profile on 
13 STR loci and XY amelogenin locus was determined. The obtained STR 
profile belongs to the male canine which could be considered as a suspect 
attacker on the sheep flock.

Keywords: animal forensics, attack, DNA profiling, short tandem repeats, 
canine
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ASSESSMENT OF SLOVENIAN DOG POPULATION BY THE 
MICROSATELLITE MARKER PANEL CONSISTING FROM 18 STR LOCI

Cotman M, Zabavnik Piano J 
 
Institute of Anatomy, Histology and Embriology, Veterinary Faculty, University of 
Ljubljana, Ljubljana, Slovenia

We have assessed the applicability of the standardized microsatellite marker 
panel Finnzymes Canine Genotypes Panel 1.1 Kit to animal forensic genetics. 
As declared by the manufacturer, the Canine Genotypes Panel 1.1 is a kit for 
canine genotyping, identification, parentage testing and breed testing. It 
encompasses 18 short tandem repeat (STR) loci and amelogenin locus for sex 
determination. DNA samples from 100 unrelated dogs from Slovenia were 
isolated from whole blood samples using Wizard Genomic Isolation kit 
(Promega) or from hair follicles using 5 % Chelex and Proteinase K (Sigma). 
Dogs STR profiles were amplified by Finnzymes Canine Genotypes Panel 1.1 
Kit (Finnzymes Diagnostics, Espoo). PCR products were visualized by capillary 
electrophoresis on the ABI PRISM 310 Genetic Analyser (Applied Biosystems). 
Raw data were analysed by Genemapper Software Version 3.7. Genepop 
version 4.0.7 was used to evaluate Hardy-Weinberg Equilibrium, STR's allele 
frequencies based correlations, Hardy Weinberg probability test, number of 
migrants using private alleles, power of exclusion and power of discrimination.

Keywords: dog identification, animal forensics, allele frequencies, Hardy-
Weinberg Equilibrium, short tandem repeats
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ADVANCED METHODS IN FOOD ANALYSIS

 
Sikić S, Krivohlavek A, Šostar Z 

Andrija Štampar School of Public Health, Zagreb, Croatia

Environmental factors, such as diet, can alter gene functions by modifications of 
the DNA. Some studies have shown that mother’s diet before pregnancy could 
permanently affect many aspects of her child’s lifelong health. So, it is very 
important to analyse the known and unknown contaminants present in our 
everyday diet, especially at the time before conception. Therefore, in 
laboratories of the Andrija Štampar School of Public Health we applied 
advanced analytical equipment to determinate teratogenic, genotoxic, mutagen 
and carcinogen substances. Regularly, we analyse rare and toxic metals and 
metalloids and nanoparticles, pesticides, mycotoxines, and other toxic organic 
compounds (benzene, naphthalene, benzo(a)pyrene, PCB’s, furans, etc). All 
those analyses are carried out for the purpose of establishing, monitoring and 
promoting the health of citizens, especially the vulnerable population like 
pregnant women, children and the elderly.

Keywords: food safety, teratogenic, genotoxic, mutagen, carcinogen 
substances, vulnerable population
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FORENSIC RESEARCH'S VIOLATIONS OF INTERNATIONAL INDIGENOUS 
RIGHTS NORMS AND CONCEPTS OF ONGOING COLLECTIVE INFORMED 

CONSENT

Munsterhjelm M 
 
University of Windsor, Department of Sociology, Anthropology and Criminology, 
Windsor Ontario Canada

The conduct of forensic genetics has been and continues to be marked by 
widespread violations of Indigenous peoples’ rights and dignity. Violations of 
Aboriginal rights include the continued use of samples taken during colonization, 
such as Francis Black’s sampling of the Karitiana of Western Brazil in 1987. The 
Karitiana have repeatedly demanded that genetic research using these samples 
must cease. However, forensic genetic researchers maintain that samples from 
obtained the Karitiana and other Indigenous peoples’ samples have been 
obtained with informed consent (e.g. Keating et al 2013, International Journal of 
Legal Medicine). However, contemporary standards of informed consent have 
dramatically shifted to the idea of ongoing collective consent being a necessary 
condition of research involving Indigenous peoples. This inclusive standard has 
become the norm in many settler states. For example, these norms are reflected 
in the funding policies of Canada’s main research funding body, the Tri-Council. 
Ongoing informed consent has been increasing integrated into international 
declarations such as the United Nations Declaration on the Rights of Indigenous 
Peoples. This paper, based on an analysis of work done by Kidd Labs, Stanford 
University and the VisiGen Consortium, shows how researchers’ use of samples 
from the Karitiana, Surui, Atayal, and Ami involve significant violations of legal 
and ethical norms. In effect, genetic researchers are maintaining a narrow 
individualistic norm that is increasingly incompatible with and in conflict with 
concepts of ongoing collective informed consent that are becoming the de facto 
standard in international human rights instruments and state regulatory regimes.

Keywords: forensic genetics, indigenous peoples, informed consent, 
colonialism, international law
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IS MANDIBULAR ANGLE A RELIABLE SEX INDICATOR? VALIDATION BY 
ANALYSIS OF ANCIENT DNA

Jerković I1, Bašić Ž1, Anterić I1, Vilović K2, Anđelinović Š3  
 
1University of Split, University Department for Forensic Sciences, Split, Croatia; 
2University of Split, School of Medicine, Split, Croatia; 3University of Split, Split, 
Croatia

Sex of skeletal remains can be determined by DNA analysis, by examination of 
morphological features with pronounced sexual dimorphism, and by the 
osteometric methods. The aim of this study is to test the reliability of 
morphological and osteometric parameters, especially the mandibular angle, 
traditionally listed among reliable skeletal traits in sex estimation, by the analysis 
of ancient DNA. 
We analyzed the remains from ten medieval Eastern Adriatic Coast (Croatia) 
archaeological sites. We selected only completely preserved adult skeletons, 
with no pre- or post-mortem changes that could affect the results. The analysis 
of the amelogenin gene of the ancient DNA was conducted using the protocols 
standard at the Clinical Hospital Center Split. Sex was determined by 
examination of the overall morphological skeletal features. Mandible angle was 
measured separately using a mandibulometer. Measured differences between 
sexes were analyzed by the t-test. The total of 324 adult skeletons were 
examined; 49 (20 female and 29 male) skeletons met the selection criteria. Sex 
was determined by the ancient DNA analysis for 33 remains; the results were 
found consistent with morphological sex estimation in all cases. On the other 
hand, the results of t-test indicated that there was no significant difference in 
mandibular angle measurements between sexes (p>0,05). Thus, morphological 
sex estimation is reliable for completely preserved skeletal remains, while the 
mandibular angle measurement is not applicable for sex determination.

Keywords: ancient DNA, amelogenin, mandibular angle, forensic anthropology, 
medieval Croatia
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SEARCHING FOR THE MOTHER MISSED SINCE THE SECOND WORLD 
WAR

Zupanič Pajnič I1, Gornjak Pogorelc B1, Balažic J1, Stojković O2, Skadrić I2, 
Djurović J2  
 
1Institute of Forensic Medicine, Faculty of Medicine, University of Ljubljana, 
Ljubljana, Slovenia; 2Institute of Forensic Medicine, Faculty of Medicine, 
University of Belgrade, Belgrade, Serbia

There are about 100,000 victims of massacres by communist armed forces after 
World War II in Slovenia. In 1945, a young woman was killed in Bohinj leaving a 
one-year old daughter motherless. Forty years ago a skeleton from an individual 
grave was excavated in the Bohinj region and the skull was stored in the Small 
War Museum. In 2014, we have been asked for genetic identification of the skull 
and comparison with the living daughter. Genetic examination was performed on 
two preserved molars. We cleaned the teeth, removed surface contamination, 
and ground them into powder using liquid nitrogen. Prior to DNA isolation, 0.5 g 
of tooth powder was decalcified. The nuclear DNA of the samples was quantified 
using the QuantifilerTM Human DNA Quantification Kit (AB) and up to 1.1 ng 
DNA/g of tooth powder was obtained. STR typing was performed using the 
Investigator ESSPlex Plus Kit (Qiagen) and NGM PCR Amplification Kit (Applied 
Biosystems) and complete genetic profiles that revealed the male origin of teeth 
were obtained. The male origin was further confirmed by the analyses of Y-STRs 
using PowerPlex Y23 System (Promega). Male origin of the skull rejected the 
possibility of motherhood for compared daughter. For traceability in the event of 
contamination, we created an elimination database including genetic profiles of 
the nuclear and Y-STRs of all persons that had been in contact with the skull 
analysed and no match was found.

Keywords: ancient DNA, human identification, skeletal remains, mass graves, 
Second World War
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REVISING ANCIENT DNA EXTRACTION: MINIMIZING THE IMPACT OF 
HUMAN AND MICROBIAL CONTAMINATION

Korlević P, Nagel S, Aximu-Petri A, Meyer M 
 
Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany

Although great progress has been made in improving methods for generating 
DNA sequences from ancient biological samples, many, if not most, samples are 
still not amenable for analyses due to overwhelming contamination with 
microbial or modern human DNA. Here we explore different DNA extraction and 
decontamination procedures of ancient bones and teeth followed by DNA library 
preparation and high-throughput sequencing. Two procedures show promising 
results: (i) the release of surface-bound DNA by a phosphate buffer and (ii) the 
removal of DNA contamination by sodium hypochlorite treatment. Exposure to 
phosphate removes on average 64% of the microbial DNA from bone powder 
but only 37% of the endogenous molecules, leading to an average two-fold 
increase in the percentage of endogenous DNA following lysis of the bone 
matrix with EDTA and proteinase K. An average 4.6-fold enrichment in 
endogenous sequences, in one case reaching 24-fold, is achieved by sodium 
hypochlorite treatment, albeit at the expense of destroying 63% of the 
endogenous DNA preserved in the bone. While both pretreatment methods 
described here greatly reduce the cost of genome sequencing from ancient 
material due to efficient depletion of microbial DNA, we find that the removal of 
human DNA contamination remains a challenging problem.

Keywords: ancient DNA, DNA extraction, contamination, phosphate, sodium 
hypochlorite
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ANTHROPOGENETICAL RESEARCH OF MULTI-INDIVIDUAL GRAVES 
FROM ARCHAEOLOGICAL SITE ZNOJMO - HRADISTE

Pizova K1, Drozdova E1, Kvitkova D2, Bohuslav K3  
 
1Faculty of Science, Masaryk University, Brno, Czech Republic; 2Institute of 
Criminalistics, Prague, Czech Republic; 3Faculty of Education, Masaryk 
University, Brno, Czech Republic

Archaeological site Znojmo Hradiste was one of the centres of Great Moravian 
Empire (9th – 11th century). A large necropolis was discovered there in 2007. 
Since then, archaeologists, anthropologists, geneticists, geologists and many 
other scientists have studied the found skeletons and archaeological artefacts. 
The burial site is characterized by a high number of multi-individual graves. The 
aim of the genetic component of the research was to determine if individuals 
buried in one grave were relatives. Ancient DNA was purified from teeth and 
long bones by purification of DNA on a silica column or   DNA binding to 
magnetic particles. Quantity and quality of ancient DNA was measured by UV 
spectrophotometry, detection of fluorescence DNA binding dyes and quantitative 
real-time PCR. Forensic kit PowerPlex® ESI, ESX (Promega) was applied for 
STR loci quantification, sex and genetic profile determination. Mitochondrial 
DNA was analysed according Lee et al. (2010). Ancient DNA was preserved 
better in skeletons from early years of excavation. This fact corresponds with 
preservation of skeletons. DNA purification from teeth using silica columns was 
more successful. Length of DNA fragments ranged from 50 bp to 300 bp. 
Complete genetic profile was not determined in any sample because STR loci 
longer than 300 bp were not amplified. Mitochondrial DNA protocol was 
optimized by polymerase with reparation function. Longitudinal and complex 
research of excavation site Znojmo Hradiste is perfect example of 
interdisciplinary cooperation.

Keywords: ancient DNA, ancient DNA purification, DNA quantification, STR 
genotyping, mtDNA
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GENOMIC DIFFERENCES BETWEEN NEOLITHIC AND MESOLITHIC 
HUNTER-GATHERERS IN SCANDINAVIA

Malmström H1, Günther T1, Omrak A2, Svensson E1, Storå J2, Götherström A2, 
Jakobsson M1  
 
1Department of Evolutionary Biology, Uppsala University, Uppsala, Sweden; 
2Department of Archaeology and Classical Studies, Stockholm University, 
Stockholm, Sweden

Different origins of the late hunter-gatherers (HGs) of the Scandinavian Middle 
Neolithic (5300-4300 BP) Pitted Ware Culture (PWC) have been proposed. 
While many archaeologists advocate an ancestry in the preceding and partly 
contemporary farmers of the Funnel Beaker Culture (FBC), ancient genomic 
data show a strong genetic differentiation between these two groups. It has, in 
fact, been suggested from genome-wide capture data that PWC are the direct 
descendants of the Mesolithic HGs from Motala (Sweden) with no additional 
admixture from other populations. However, by reanalyzing published full 
genome sequence data from Ajvide (PWC), Gökhem (FBC) and Motala 
(Mesolithic HG) we gained higher resolution, and found previously unknown 
differences between Ajvide and Motala. First, Principal Component Analyses 
show that, even though Ajvide and Motala cluster together, Ajvide is closer to 
present-day European populations (and to early farmers). Second, D-tests show 
asymmetric relationships to other groups which would not be expected under a 
scenario of complete continuity. More specifically we show that i) Gökhem is 
closer to Ajvide than to Motala, ii) the Siberian Paleolithic HG MA1 is closer to 
Motala than to Ajvide, and iii) that the Central European Mesolithic HG 
Loschbour is closer to Ajvide than to Motala. These results indicate a more 
complex transition from Mesolithic to Neolithic HG societies in Scandinavia and 
the demographic implications will be discussed.

Keywords: ancient DNA, Neolithic, Mesolithic, Scandinavia, Pitted Ware 
Culture
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FIRST GENOMIC DATA FROM ANCIENT HUMANS BELONGING TO THE 
STROKED POTTERY CULTURE

Svensson E M1, Günther T1, Malmström H1, Brzobohatá H2, Šumberová R2, 
Jakobsson M1  
 
1Department of Evolutionary Biology, Uppsala University, Uppsala, Sweden; 
2Institute of Archaeology of Academy of Sciences of the Czech Republic, 
Prague, Czech Republic

Significant changes took place in Central Europe between the culturally 
homogenous Linear Pottery Culture (LBK) and subsequent archaeological 
cultures. The cultures that followed LBK were more distinct and dispersed on a 
smaller regional scale. In the west the Rössen culture was formed, to the South 
East the Lengyel culture, and the Stroked Pottery Culture (STK) or replaced 
LBK in the East.  
We obtained authentic ancient DNA from six individuals, dated to 5360-5960 BP, 
from the site of Kolín in Bohemia, Czech Republic. The site is located on the 
Elbe river terrace, where four Neolithic rondels have been discovered together 
with human remains. The genetic data generated show that the individuals 
carried different haplogroup lineages suggesting the mtDNA diversity was quite 
high in that population. These haplogroups were previously found in farmers 
from an LBK setting. Genomic data show that STK individuals cluster with 
present-day Southern Europeans. These results are similar to the found 
previously when analyzing other Neolithic European farmers.

Keywords: ancient DNA, Neolithic, Stroked Pottery Culture, Central Europe, 
population genetics
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THE FIRST GENOMIC DATA FROM ANATOLIA AND THE IMPACT ON 
EUROPEAN NEOLITHICS

Omrak A1, Günther T2, Valdiosera C3, Skoglund P2, 4, Kiesewetter H5, Aylward 
W6, Storå J1, Jakobsson M2, Götherström A1  
 
1Stockholm University, Stockholm, Sweden; 2Uppsala University, Uppsala, 
Sweden; 3La Trobe University, Melbourne, VIC, Australia; 4Harvard Medical 
School, Boston, MA, US; 5Tübingen University, Tübingen, Germany; 6University 
of Wisconsin-Madison, Madison, Wisconsin, US

Arguably, the most important prehistoric process is Neolithization. In the course 
of 10000 years, it took humans from hunter-gatherers to modern society. For 
Eurasia, Anatolia and the Near East played a key role in this process. It has 
already been shown that the neolithic expansion from this area and westwards 
was driven by migration, but we know little about the actual establishment of 
neolithic societies in Anatolia, and the kind of population dynamics that affected 
their gene pool. Also, we know only little more about the Neolithic gene flow 
from Anatolia than the mere fact that it occurred. For the first time we present 
genomic results from an ancient Anatolian farmer, from Troy's proto-settlement 
Kumtepe, that link the European neolithic genepool to Anatolia. The late 
Neolithic individual from Kumtepe does not only contain the genetic element 
frequent in early European farmers, but also a component found mainly in 
modern populations from the Near East, Middle East and Northern Africa, and to 
a much smaller degree, in some Neolithic European farmers. The scene 
presented by Kumtepe is compatible with the geneflow into Europe from or 
through the Neolithic core area in Anatolia. It is likely that this occurred early, 
perhaps just after the Neolithic core area had been established in southeastern 
Anatolia.

Keywords: Anatolia, Neolithics, NGS, adna, archaeogenetics
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TIWANAKU - GENETIC ANALYSES OF PRE-COLUMBIAN POPULATION

Baca K1, Stankovic A2,3, Weglenski P4, Ziolkowski M5, Baca M5  
 
1Institute of Genetics and Biotechnology, University of Warsaw, Warsaw, Poland; 
2Institute of Genetics and Biotechnology, University of Warsaw, Warsaw, Poland; 
3The Antiquity of Southeastern Europe Research Center, University of Warsaw, 
Warsaw, Poland; 4Centre of New Technologies, University of Warsaw, Warsaw, 
Poland; 5Center for Pre-Columbian Studies, University of Warsaw, Warsaw, 
Poland

Tiwanaku was a civilization that flourished in the Basin of Lake Titicaca (current 
Bolivia) between AD 300 and 1000. At its peak of power, Tiwanaku controlled 
vast areas encompassing many distant colonies, which made it one of the 
biggest and most influential empires of its time in South America. Despite 
numerous archaeological and anthropological studies, several aspects of 
evolution and social organisation of Tiwanaku await further investigation and 
verification. The only genetic study of mtDNA haplogroups of Tiwanaku 
suggested a link between this population and Amazon tribes and supported 
Torero’s hypothesis of post-Tiwanaku migration of Aymara tribes into Titicaca 
basin. To verify this, we have genotyped 24 mtDNA SNPs and obtained HVRII 
sequences for 24 individuals from Lukurmata and Akapana archaeological sites. 
Additionally, we were able to genotype 12 autosomal and 15 Y chromosome 
STR loci for 12 and eight individuals, respectively. Obtained mtDNA haplogroup 
frequencies differed significantly from those previously reported. Comparison of 
genetic data between Tiwanaku and a range of Pre-Columbian and 
contemporary populations revealed closest affinities of Tiwanaku population with 
High Andean Aymara and Quechua populations and genetic continuity within the 
region. This support the widely accepted autochthonous model of Aymara origin, 
which assumes that appearance of Aymara señorios after Tiwanaku collapse 
was a result of dispersion of a local population.

Keywords: ancient DNA, Tiwanaku, Aymara, mtDNA, microsatellites
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FIRST SETTLEMENT OF PARSI POPULATIONS AND THEIR SUBSEQUENT 
ADMIXTURE IN INDIA: AN ARCHEOLOGICAL AND ANCIENT DNA STUDY

Prakash S, Rai N, Thangaraj K 
 
Centre for Cellular and Molecular Biology, Hyderabad, Telangana, India

According to Parsi’s oral traditions and their only quasi-historical document, the 
Kisse-I-Sanjan, they made their landing near present town of Sanjan, India. The 
collective remains found by excavation point to an active and flourishing urban 
setting, including foreign trade, at Sanjan from 8th to 13th centuries CE. The 
result of AMS dating gives very consistent dates, confirming that the bone 
samples were from 14 to 15 century CE. That the skeletal remains recovered by 
excavations represent Parsis had to be confirmed by genetic analysis. Ancient 
DNA was isolated from 17 tooth and 4 bone samples along with contemporary 
modern DNA isolated from 55 Parsis. Nine ancient samples showed Indian-
specific maternal gene pool including M3a and M5a, western Indian by origin, 
particularly in Gujarat. Thirteen ancient samples were of Middle East- and 
European-specific haplogroups. Sex based admixture of Parsi with the local 
population shows that the contemporary Parsis consists of more than 60 % 
maternal gene pool of Indian-specific haplogroups, while nearly 40% of the 
ancient samples were maternally admixed. MtDNA study shows some admixture 
of Parsi populations with local groups in India might have occurred; but in 
contrast, Y-chromosome study shows that they resemble Iranian/European 
populations and support the Iranian origin of Parsis. This pattern therefore 
supports a male mediated migration of the ancestors of the Parsi population 
from Iran to India and marriage to local females leading to the partial loss of 
mtDNAs of Iranian origin. Our study, for the first time demonstrates that Sanjan 
has been the place of first Zoroastrian settlement.

Keywords: ancient DNA, Sanjan, Parsi, Zoroastrian settlement, mtDNA
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QUANTIFILER®TRIO DNA METHOD PERFORMANCE IN A COLLECTION 
OF ANCIENT SAMPLES

Vieira da Silva C1,2,3,4, Lopes J1,5, Afonso Costa H1,3, Ribeiro T1,3, Porto M1,3, 
Dias M1,3, Cunha E1,5, Amorim A1,3  
 
1Instituto Nacional de Medicina Legal e Ciências Forenses, Serviço de Genética 
e Biologia Forenses, Portugal; 2LISBOA; 3CENCIFOR – Centro de Ciências 
Forenses, Coimbra, Portugal; 4Portugal; 5Faculdade de Ciências e Tecnologia, 
Universidade de Coimbra, Portugal

During the past few years significant progress has been made in solving 
technical challenges associated with STR profiling, including the ability to 
analyse degraded DNA and low amounts of DNA. The result of these changes is 
that useful STR profiles can now be obtained from previously untypeable 
forensic DNA samples. Analysis of DNA from ancient material plays an important 
role in molecular anthropology, although there are many limitations of low DNA 
quantity and/or degraded DNA, and/or PCR inhibitors. These factors can make it 
difficult to decide whether to continue with STR analysis, which STR panel to 
use and how much DNA to add to PCR reaction. With all this constraints, DNA 
quantification represents an important tool to decide which method will follow to 
improve workflow and have good results in less time. The Quantifiler® Trio DNA 
method provides a quality index (QI) to detect the presence of degraded DNA 
along with PCR inhibitors. This guide allows the selection of the optimal short 
tandem repeat (STR) analysis (autosomal, or miniSTR) and streamlines the 
workflow while increasing downstream analysis success rate. To compare DNA 
quality from different extraction methods, samples from 46 exhumed Middle 
Ages individuals were extracted with modified phenol chloroform method and 
also PrepFiler Express BTA™ method. DNA was quantified with Quantifiler® 
Trio DNA Quantification in an Applied Biosystems® 7500 Real-Time PCR 
System. Results were analyzed and allow us to point Quantifiler® Trio method 
as an important tool in pre-STR typing methods in ancient samples.

Keywords: DNA Quantification, Quantifiler Trio, Ancient DNA, mini -STRs, DNA 
quality Index
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FORENSICS, BALLISTICS AND BIOARCHAEOLOGY: TWO SKELETONS 
FROM THE MEDIEVAL ARCHAEOLOGICAL SITE LOBOR (CROATIA)

Hincak Z1, Filipec K1, Špoljarić I2, Bačić I2, Mikulka A1, Popović M3, Mršić G2,4  
 
1Faculty of Humanities and Social Sciences, University of Zagreb, Zagreb, 
Croatia; 2Forensic Science Centre „Ivan Vučetić“, Zagreb, Croatia; 3Faculty of 
Veterinary Medicine, University of Zagreb, Zagreb; 4University Department for 
Forensic Sciences, University of Split, Split, Croatia

The 2002 and 2012 excavations at the archaeological site Our Lady of the 
Mountain Church in Lobor revealed two individual graves with male skeletal 
remains. Skeletons from both graves had unidentified objects embedded into 
the bone. One grave was dated to the year 1850 and the other to the first half of 
the 10th century. The site is composed of multi-stratified layers with foundations 
and wall ruins of several churches. The very position of the graves, the one in a 
gothic church, along the apsidal area and the other in the first raw beside a Pre-
Romanesque church, accentuate the status of those persons in their societies. 
Both were primary burials with the position of graves following the churches’ 
orientation: East-West and West-East. Anthropological analyses determined the 
remains’ sex, age at death, stature, pathological conditions and MOS. Special 
attention was dedicated to circular defects in the form of penetrating traumas 
due to objects’ activities. With the application of SEM/EDS, and the µXRF 
chemical analyses of the elements, together with morphological 2D and 3D 
characterization of samples were obtained.

Keywords: anthropological analysis, SEM/EDX and ÂµXRF, morphological 
characterization, forensics, Lobor
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FORENSICS AND ARCHAEOLOGY: INTERDISCIPLINARY APPROACH IN 
THE STUDY OF LATE ROMAN POTTERY

Roksandić D1, Palinkaš L2, Mršić G3,4, Strmić-Palinkaš S2, Tomašek L3, Bačić 
I3, Špoljarić I3, Šmajgl D5, Popović M6, Hincak Z1  
 
1Department of Archaeology, Faculty of Humanities and Social Sciences, 
University of Zagreb, Zagreb, Croatia; 2Department of Geology, Faculty of 
Science, University of Zagreb, Zagreb, Croatia; 3Forensic Science Centre „Ivan 
Vučetić“, Zagreb, Croatia; 4University Department for Forensic Sciences, 
University of Split, Split, Croatia; 5Department of Experimental Physics, Ruđer 
Bošković Institute, Zagreb, Croatia; 6Faculty of Veterinary Medicine, Zagreb, 
Croatia

The main goal of this study is reconstruction of everyday life during the late 
phase of the Roman city of Cibalae (today Vinkovci, Slavonia, eastern Croatia), 
based on analysis of pottery. Cibalae has been inhabited continuously for 8,000 
years and is considered among the oldest towns in Europe. One of the most 
important archaeological layers dates back to Late Roman period (4th to 6th 
century AD). We present recent research results with special emphasis on the 
analysis of pottery combining forensic and archaeological methods. Primary 
criteria in studying pottery are focused on functional aspects of vessels, together 
with mineralogical-petrographic and chemical analyses. Analysed were pottery 
samples believed to be products of a local manufacture. Petrographic analysis 
included an integrated approach, macroscopic and microscopic examinations. 
By establishing similarities and differences between objects, we could determine 
relationships among types of wares, identify characteristics that indicate 
provenance, and reconstruct technological processes involved in manufacturing 
(selection and treatment of raw materials, forming techniques, decorative 
techniques and firing characteristics). Mineralogical phases were confirmed by 
XRD, EDXRF and Micro Raman spectroscopy. FT- IR spectroscopy was used 
for the detection of organic coatings, paints and resins in ceramic pots. Gas 
chromatography-mass spectrometry was used for detection of organic residues 
in the walls of ceramic pots, such as animal and vegetable fats, milk, etc.

Keywords: archaeology, late roman period, geochemistry, petrography, forensic
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COLLABORATIVE EXERCISE CONCEPT IN DNA TYPING OF BONE 
SAMPLES

Vanek D1, 2, Budowle B3,4, Votrubova J1  
 
1Forensic DNA Service, Prague, Czech Republic; 2Charles University in Prague, 
2nd Faculty of Medicine, Prague, Czech Republic; 3UNTH, TX, USA; 4Center of 
Excellence in Genomic Medicine Research (CEGMR), King Abdulaziz 
University, Jeddah, Saudi Arabia

A collaborative exercise in DNA typing of bone samples was organized in 2012. 
The aim of the study was to test the performance of different DNA laboratories in 
analysis of relatively old bone samples. Samples (provided by the National 
Museum and the Institute of Archaelogy Prague, Czech Republic) came from 
archaeological excavations and were approximately 150 and 400 years old. The 
method of genetic characterization (autosomal, gonosomal, mitochondrial 
markers) was solely at the discretion of the participating laboratory. The results 
indicated that although different extraction and amplification strategies were 
employed, concordant results were obtained from the relatively intact 150-year 
old bone sample. Typing was more problematic with the analysis of the lower 
quality 400-year old bone sample. The results clearly show that the concept of 
collaborative exercise (CE) should change to gather more information on validity 
and reliability of typing. The concept of future collaborative exercises on bone 
samples could provide insight on typing results from extraction-borne variations 
by sending to participating labs the DNA extracted from aged bone. Focused 
studies may help to better identify the root cause of particular DNA typing 
limitations (e.g., by the extraction method) and anomalies. The future CE also 
could address the cleaning and grinding phase and/or the removal of humic acid 
inhibitors and modern DNA contaminants. Another improvement of the CE 
concept would be the inclusion of massive parallel sequencing during 
verification of the sample by the organizing laboratory.

Keywords: collaborative exercise, quality assurance, bone sample, mtDNA 
typing, STR typing
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FACTORS INFLUENCING RELIABILITY OF BONE SAMPLE DNA TYPING 

Vanek D1,2, Budowle B3,4, Votrubova J1  
 
1Forensic DNA Service, Prague, Czech Republic; 2Charles University in Prague, 
2nd Faculty of Medicine, Prague, Czech Republic; 3Institute of Applied Genetics, 
University of North Texas Health Science Center, TX 76107, USA; 4Center of 
Excellence in Genomic Medicine Research (CEGMR), King Abdulaziz 
University, Jeddah, Saudi Arabia

Quality and reliability of DNA typing by research and forensic laboratories are 
limited by the amount and condition of samples processed and influenced by the 
applied laboratory practice(s). Because of the often limited quantity and quality 
of DNA in bone samples, even low level cross-contamination can become a 
serious problem for obtaining reliable results. The results of the Collaborative 
exercise organized by the Forensic DNA Service and the Institute of the Legal 
Medicine, 2nd Faculty of Medicine, Charles University in Prague, Czech 
Republic in collaboration with several other institutes has shown that concordant 
results can be obtained from a common sample among laboratories that use 
varied extraction procedures, different commercial STR kits, in-house mtDNA 
protocols, and laboratory specific interpretation guidelines. The chance of false 
negative or false positive identification results is increasing with the longer post-
mortem interval and also due to the different environmental factors and common 
laboratory errors. The presenting author will provide the recommendations for 
more reliable DNA typing of bone samples.

Keywords: ancient DNA, STR typing, mtDNA typing, inhibitor removal, 
collaborative exercise
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GENETIC RELATIONSHIP BETWEEN NORTH-EAST INDIAN TRIBES BODO 
KACHARI AND TRIPURI WITH RESPECT TO HAPLOTYPE BACKGROUND 

AND FREQUENCY OF OCCURRENCE OF HEMOGLOBIN E (HBE) 
MUTATION

 
Sil S. 

Tripura University, Tripura, India

Observation of very high frequency of HbE mutation in the Tripuri population 
(state of Tripura) and Kachari (Bodo, state of Assam) led to the analysis of their 
haplotype background of HbE mutation in to ascertain the genetic relationship 
and migration pattern of the two populations. Of the various RFLP sites in the 
beta–globin gene cluster,, three sites – Hinf I-5’beta, Hinc II–3’psi beta and Hinc 
II–psi beta – were particularly useful for discrimination among haplotypes 
because these three sites are mutually exclusive and exhaustive. Seventy six 
percent (published data) and 62 percent of HbE chromosome Kachari (Bodo) 
population and Tripuri population, respectively, carry +++ haplotype for the 
abovementioned sites without statistically significant difference. From the 
haplotype study it can be concluded that HbE mutation in these two study 
populations has a common origin. Very close ethnohistorical and linguistic 
closeness of these two populations also corroborates their genetic closeness.

Keywords: HbE, Genetic relation, haplotype, Kachari (Bodo), Tripuri
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FILIPINO POPULATION GENETIC HISTORY AND DEMOGRAPHY: A 
“SCRATCH ON THE SURFACE” DNA STORY AND WHY WE NEED 

FURTHER STUDIES

Delfin F1,2, De Ungria M A2, Stoneking M1  
 
1Department of Evolutionary Genetics, Max Planck Institute for Evolutionary 
Anthropology, Leipzig, Germany; 2DNA Analysis Laboratory, Natural Sciences 
Research Institute, University of the Philippines, Diliman, Quezon City, 
Philippines

The Philippines is a strategic place in the Asia-Pacific region for the study of 
human diversity, history and origins. The archipelago was connected to the 
Sunda landmass which may have facilitated ancient migrations in the region. 
Human fossils dating back to 47,000 to 66,000 years ago suggest ancient 
occupation. Austronesian language speakers spread first through the Philippines 
about 4,000 to 7,000 years ago. Over 7,000 islands, 17 geo-political regions, 80 
provinces and 138 cities contribute to geo-demographic diversity. A demographic 
structure composed of Filipinos from regional centers (RC groups) and Filipinos 
from over 100 ethnolinguistic groups (EL groups) contribute to human diversity. 
Y-chromosome, mitochondrial and autosomal DNA studies involving 12 RC 
groups and 16 EL groups are but a scratch on the surface of the Filipino 
population, but have revealed insights into Filipino population genetic history 
and demography. The Filipino population has an ancient genetic history (about 
5,000 to 50,000 years ago) that is within a time period of human evolutionary 
development. Filipino population has genetic affinities with different groups in 
the Asia-Pacific region suggesting common origins, migrations and/or admixture 
within the region. Filipino population has a complex population genetic structure 
suggesting that the genetics of various Filipino groups may be different. All these 
warrant further studies on the Filipino genome to better understand Filipino 
population genetics for applications in history, evolution, forensics and medicine. 
The material presented is instrumental in communicating the results and 
implications of these studies to stakeholders and in soliciting participation for 
future studies.

Keywords: population history, population structure, Y-chromosome, 
mitochondrial DNA, autosomal DNA
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BALKAN GENETIC SIGNALS IN THE ARMENIAN PATERNAL GENE POOL

Hovhannisyan A, Khachatryan Z, Hovhannisyan H, Yepiskoposyan L 
 
Institute of Molecular Biology NAS RA, Yerevan, Armenia

The question of Armenian ethnogenesis is a subject of a hot debate among 
scholars of various disciplines. According to the ancient Greek historian 
Herodotus, the Armenians were Phrygian migrants, who resembled them by 
language and clothing. We genetically tested the Balkan origin of Armenians 
using specific Y-chromosomal markers. We studied the Y-chromosome high-
resolution genotype of 1171 males representing 10 Armenian geographic groups 
(covering almost the whole area of the Armenian plateau) and the database of 
the general Armenian population in the Armenian DNA project at Family Tree 
DNA. Relatively young (~5, 0 kya) and frequently encountered lineages (E-V13, 
I-M438, J-M12, and R-M417) were selected to trace possible signals of Balkan 
genetic influence in the Armenian paternal gene pool. Frequency distribution of 
the haplogroups shows the positive cline from the Balkan populations to 
Armenia, the Near East, and the Caucasus. Moreover, the rate of genetic 
diversity in the general Armenian population is significantly higher than in Balkan 
datasets. The results of ADMIXTURE analysis revealed 30% and 14% of Balkan 
influence to the Armenian genetic legacy while considering the time span of 5,0 
and 3, 0kya, respectively. On the whole, our results only partly support the 
version of Balkan origin of the Armenians and, in contrast, indicate mainly 
Neolithic and post-Neolithic ancient human migrations from the Armenian 
Highland and the Levant to southern Europe.

Keywords: Armenian Highland, Balkans, Armenian origins, Y chromosome, 
haplogroups
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FORENSICS AND ARCHAEOLOGY: INTERDISCIPLINARY APPROACH IN 
THE STUDY OF LATE ROMAN POTTERY

Roksandić D1, Palinkaš L2, Mršić G3,4, Strmić-Palinkaš S2, Tomašek L3, Bačić 
I3, Špoljarić I3, Šmajgl D5, Popović M6, Hincak Z1  
 
1Department of Archaeology, Faculty of Humanities and Social Sciences, 
University of Zagreb, Zagreb, Croatia; 2Department of Geology, Faculty of 
Science, University of Zagreb, Zagreb, Croatia; 3Forensic Science Centre „Ivan 
Vučetić“, Zagreb, Croatia; 4University Department for Forensic Sciences, 
University of Split, Split, Croatia; 5Department of Experimental Physics, Ruđer 
Bošković Institute, Zagreb, Croatia; 6Faculty of Veterinary Medicine, Zagreb, 
Croatia

The main goal of this study is reconstruction of everyday life during the late 
phase of the Roman city of Cibalae (today Vinkovci, Slavonia, eastern Croatia), 
based on analysis of pottery. Cibalae has been inhabited continuously for 8,000 
years and is considered among the oldest towns in Europe. One of the most 
important archaeological layers dates back to Late Roman period (4th to 6th 
century AD). We present recent research results with special emphasis on the 
analysis of pottery combining forensic and archaeological methods. Primary 
criteria in studying pottery are focused on functional aspects of vessels, together 
with mineralogical-petrographic and chemical analyses. Analysed were pottery 
samples believed to be products of a local manufacture. Petrographic analysis 
included an integrated approach, macroscopic and microscopic examinations. 
By establishing similarities and differences between objects, we could determine 
relationships among types of wares, identify characteristics that indicate 
provenance, and reconstruct technological processes involved in manufacturing 
(selection and treatment of raw materials, forming techniques, decorative 
techniques and firing characteristics). Mineralogical phases were confirmed by 
XRD, EDXRF and Micro Raman spectroscopy. FT- IR spectroscopy was used 
for the detection of organic coatings, paints and resins in ceramic pots. Gas 
chromatography-mass spectrometry was used for detection of organic residues 
in the walls of ceramic pots, such as animal and vegetable fats, milk, etc.

Keywords: archaeology, late roman period, geochemistry, petrography, forensic

158 9th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Poster Presentations

Presentation number: AG 25                   Abstract number: ABS-379-ISABS-2015

POPULATION DISTRIBUTION OF CPT1A ARCTIC VARIANT IN SIBERIA

Malyarchuk B, Derenko M, Denisova G, Litvinov A 
 
Institute of Biological Problems of the North, Magadan, Russia

Carnitine palmitoyltransferase 1A (CPT1A), encoded by the gene CPT1A, is the 
hepatic isoform of CPT1, which catalyzes the transport of long-chain fatty acids 
into mitochondria for beta-oxidation. CPT1A deficiency associated with the Arctic 
variant, c.C1436T (p.P479L), confers the risk for hypoketotic hypoglycaemia and 
high infant mortality in Inuit, Inupiat and Yupik populations of Alaska, Canada 
and Greenland. Previously, a high frequency of p.P479L mutation (at >80%) has 
been found in the coastal Northeast Siberian populations (Siberian Eskimo, 
Chukchi and Koryaks), but sample sizes were rather small (Clemente et al., 
2014). To understand the population distribution of CPT1A Arctic variant in 
Siberian aboriginal populations, frequencies of p.P479L mutation were assessed 
in Chukchi, Koryaks, Evens, Evenks, Yakuts, Altaians, Buryats and Koreans 
(416 individuals in total). Arctic variant was revealed in the coastal Northeast 
Siberian populations of Chukchi (56%), Koryaks (66%) and Evens (30%) and 
among Evenks in Central Siberia (1%). Homozygosity level for the CPT1A 
p.P479L variant was high only in Chukchi (0.33) and Koryaks (0.47). However, 
clinical significance of high population frequency of CPT1A Arctic variant 
remains unclear, so further evidence is needed to determine if there is an 
increased risk for infant morbidity and mortality in Northeast Siberia. This study 
was supported by the Program of the Presidium of Russian Academy of 
Sciences “Basic research for the development of the Russian Arctic”.

Keywords: Carnitine palmitoyltransferase 1A, human populations, Siberia, 
adaptation, molecular evolution
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A MITOGENOMIC PHYLOGENY OF MACROHAPLOGROUP U AND 
SIGNALS FOR POPULATION EXPANSIONS IN EUROPE

Litvinov A1, Malyarchuk B1, Derenko M1, Grzybowski T2, Denisova G1, Rogalla 
U2, Skonieczna K2, Davidović S3, Kovačević-Grujičić N3, Stevanović M3  
 
1Institute of Biological Problems of the North, Magadan, Russia; 2Institute of 
Forensic Medicine, Nicolaus Copernicus University, Bydgoszcz, Poland; 
3Institute of Molecular Genetics and Genetic Engineering, University of 
Belgrade, Belgrade, Serbia

To resolve the phylogeny of West Eurasian mitochondrial DNA (mtDNA) 
haplogroups, we sequenced complete mitogenomes belonging to different 
haplogroups (U1, U2e, U3, U4, U5, U7 and U8) in Slavic populations (Czechs, 
Slovaks, Poles, Serbians, Russians, Ukrainians and Belarusians) and re-
analysed the available at the present time data on U-mtDNAs (~2000 
mitogenomes in total). Detailed analysis of complete mtDNAs allowed us to 
identify a number of mitochondrial lineages that seem specific for Slavic- and 
Germanic-speaking peoples or both. These subhaplogroups consist of similar 
haplotypes revealed in different ethnic groups of modern Slavic or Germanic 
peoples. Evolutionary age of Slavic-specific subhaplogroups (such as U2e1b1, 
U3b1b, U5a1c1, U5a2a1b, U5b1a1) varied from 1.3 to 3.9 kya, according to the 
mutation rate for the entire mtDNA molecule. Subhaplogroups frequent among 
Eastern Europeans (U3a1a, U4a2a, U4a2g, U4d1, U5a1a2a) dated to 4.6-7.7 
kya. Subhaplogroups found mostly among the Germanic-speaking populations 
(U5a1a1d, U5a1h, U5b2a1a1, U5b2a2, U5b2b4) were slightly older, with the 
age varying from 3.5 to 10.7 kya. The age of subhaplogroups, which are 
characteristic for both Slavic and Germanic populations (U2e1g, U2e2a1, 
U4a2b, U4c2, U5a1b1c, U5a2b1, U5b1e, U5b2a2b1), varied from 2.9 to 8.4 kya. 
The results obtained indicate that a resurgence of hunter-gatherer ancestry (in 
the form of mtDNA lineages belonging to haplogroups U2e, U4, U5a and U5b) 
had occurred in Central and Eastern Europe beginning from the Neolithic period, 
consistent with recent genome-wide data from ancient Europeans. This study 
was supported by Russian Foundation for Basic Research (grant 14-04-00131).

Keywords: mitochondrial DNA, human populations, Europe, molecular 
phylogeography, molecular evolution
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STUDY OF INDEL GENETIC MARKERS WITH FORENSIC INTEREST AND 
ANCESTRY INFORMATIVE POWER IN PALOP’S IMMIGRANT 

POPULATIONS IN LISBOA - PRELIMINARY RESULTS

Inácio A1, Afonso Costa H1, Vieira da Silva C1, Ribeiro T1, Porto M2, Costa 
Santos J1, Igrejas G3, Amorim A1  
 
1Instituto Nacional de Medicina Legal e Ciências Forenses, Lisboa, Portugal; 
2Instituto Nacional de Medicina Legal e Ciências Forenses, Coimbra, Portugal; 
3Universidade de Trás-os-Montes e Alto Douro, Vila Real, Portugal

The increasing number of immigrants in Portugal is an unavoidable reality. 
According to Portugal Contemporary Base PORDATA, by the end of 2013 the 
total number of immigrants from PALOP (Portuguese-speaking African 
countries) in Portugal was about 100.000, and from those, about 75.000 are part 
of Lisboa population. The migratory phenomenon in Portugal can became one of 
the main factors for the genetic variability. In the recent years, a new class of 
autosomal insertion/deletion markers, InDel, has gained interest in forensic 
genetics. The markers are characterized by the presence or absence of a 
specific sequence of nucleotides. Significative differences in allele frequencies 
of InDel markers, such as of any other genetic markers, between different 
groups or populations can be used as evolutionary markers and ancestry 
indicators. Since there are no data for InDel markers of PALOP immigrants living 
in Lisboa, our aim is to characterize these groups of individuals by typing them 
with at least 30 markers and compare different groups of individuals/populations. 
Thus, we studied 454 bloodstain samples belonging to immigrant individuals 
from Angola, Guinea-Bissau and Mozambique. DNA extraction was performed 
with Chelex® 100 and amplified with Investigator® DIPplex method. The results 
confirm that these populations show significant genetic distances within and 
among them and the original Portuguese population and so they introduce 
genetic variability in the Portuguese population.

Keywords: InDel, Portugal, immigrants, PALOP, population genetics
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NATIVE AMERICAN GENE FLOW BETWEEN MESOAMERICA AND THE 
ANDES

Brucato N1, Bellamy K1, Eloranta R1, Wichmann S2, Adelaar W1  
 
1Leiden University Center for Linguistics, Leiden, The Netherlands; 2Max Planck 
Institute for Evolutionary Anthropology, Leipzig, Germany

Pre-Colombian migrations of Native American populations are poorly 
documented due to the lack of written historical records. More specifically, 
contacts between Mesoamerican and Andean groups via maritime routes have 
long been a matter of debate. This issue is the core of the multidisciplinary ERC 
project MesAndLin(g)k, which combines linguistics, archaeology and genetics to 
clarify these population interactions. A particular focus is put on two populations, 
whose languages are characterized as isolates but presenting cultural features 
indicative of connections beyond their geographic area: the Purépecha in 
Mexico and the Mochica in Peru. While Mochica genome-wide data will soon be 
generated, we analysed Purépecha data (n=25). To identify any Andean gene 
flow in the Purépecha genome, we gathered a large genome-wide database of 
70 Native American groups (n=900), as well as populations representative of 
other continents. We calculated Fst distances and performed Principal 
Component Analyses using the EIGENSOFT package. Admixture events were 
estimated using the ADMIXTURE and TREEMIX software. Finally Identity-By-
Descent (IBD) shared fragments between pairs of individuals were estimated 
using the Refined IBD software. These analyses revealed the genetic 
homogeneity of Mesoamerican and Andean groups, whilst also showing 
significant differences between them. However analyses of IBD revealed shared 
long fragments (>13cM) between some Purépecha and Quechua-speaking 
individuals, suggesting a gene flow between these areas. Additional sampling 
and further analysis, notably on the Mochica data, will allow us to get a better 
picture of the timing and the extent of this gene flow.

Keywords: Native American, Genome-Wide data, IBD sharing, Admixture, 
Mesoamerica
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DISTRIBUTIONS OF THE GSTT1 NULL GENOTYPE WORLDWIDE IS 
CHARACTERIZED BY A LATITUDINAL CLINE

Saitou M, Ishida T 
 
Graduate School of Science, University of Tokyo, Tokyo, Japan

Glutathione S-transferase (GST) M1 and T1 genes (GSTM1 and GSTT1) have 
been known to exhibit complete deletion type of polymorphism, so-called null 
alleles, that are ubiquitously found in human populations and have certain 
associations with cancer susceptibility. To picture out their worldwide distribution 
patterns, a systematic search for the GSTM1 and GSTT1 null genotypes was 
conducted using 63 reports for 81 human populations; in addition, by using a 
short-range and a long-range PCR for both the GSTM1 and GSTT1, newly 
genotyped data for 14 Asian and Oceanic population (975 individuals) were 
added. Relationships between the GSTM1 and GSTT1 null genotype 
frequencies and the absolute latitude of each population was tested by 
Spearman’s rank correlation coefficient. A significant negative correlation was 
detected between the GSTT1 null genotype frequency and the absolute latitude 
(r= -0.42, p= 0.0003). No correlation was detected between the GSTM1 null 
genotype frequency and the absolute latitude. The generation of this latitudinal 
cline in the GSTT1 null genotype may be attributed to the human dispersal and 
micro-adaptation.

Keywords: latitudinal cline, genetic polymorphism, detoxification enzymes, 
meta-analysis, micro-adaptation
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GENETIC NEURO-ANTHROPOLOGY: ADD FUN PHENOTYPING TO YOUR 
NEXT FIELD TRIP!

Razafindrazaka H1, Ferdenzi C2, Talou T3, Heiske M1, Pereda-Campos V1, 
Kusuma P1, Ricaut F1, Letellier T1, Bensafi M2, Pierron D1  
 
1Equipe de medicine évolutive, Laboratoire d´Anthropobiologie Moléculaire et 
Imagerie de Synthèse UMR 5288, CNRS - Université de Toulouse. France; 
2Centre de Recherche en Neurosciences de Lyon, UMR5292, CNRS, INSERM, 
Université Claude Bernard Lyon; 3Laboratoire Chimie Agro-Industrielle UMR 
1010 INRA-INP, Université de Toulouse. France

The great diversity of genes encoding the olfactory receptors has opened new 
research challenges. Indeed, it has been demonstrated on European individuals 
that polymorphisms located on these receptor genes influence (i) perception of 
aroma and odor experience (ii) food selection. However, so far there is no 
comparison between populations and thus it is not possible yet to determine 
how the observed genetic diversity influences food practices around the world. 
This is why we have developed a kit to measure and compare aroma perception 
in a standardized way across populations. Like a game, this test is easy and fun 
for the participants. Here we present first results on Malagasy populations. And 
we also invite you to participate in the first worldwide study of the influence of 
genetics on the preference for specific flavors.

Keywords: phenotype, olfactory receptor, neuro-anthropology, food selection, 
aroma
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PATERNAL GENETIC LANDSCAPE OF CROATIAN EASTERN ADRIATIC 
ISLANDS IN A WIDER EUROPEAN CONTEXT

Šarac J1, Šarić T1, Havaš Auguštin D1, Novokmet N1, Rootsi S2, Missoni S1, 
Villems R2, Rudan P1,3  
 
1Institute for Anthropological Research, Zagreb, Croatia; 2Estonian Biocentre, 
Tartu, Estonia; 3Anthropological Center of the Croatian Academy of Sciences 
and Arts, Zagreb, Croatia

Croatian Eastern Adriatic islands represent well-characterized genetic isolates, 
concerning their ethnohistory, biological traits, disease prevalence, migration 
patterns and environmental and sociocultural characteristics. Such small 
communities can reflect large demographic processes that happened in human 
prehistory and history and give us insight into the ancient migratory paths and 
forming of the Croatian and Southeast European gene pool. The aim of this 
study was to evaluate the level of isolation of insular populations based on the 
observed haplogroup distribution and frequencies of 720 samples from 12 
Croatian subpopulations and to define the main processes that have shaped the 
present Y chromosome variation of Eastern Adriatic islands and Croatia in 
general. A high level of haplogroup and haplotype diversity has been detected in 
the overall sample; the observed haplogroup frequency distributions correspond 
to an average European population, suggesting a dynamic gene flow in this 
region throughout history. The PCA plots show that the position of different 
Croatian subpopulations mostly corresponds to their actual geographic location. 
Also, it is noticeable that most of them are stretched along an axis, depending of 
the portion of I2a2-M423 and R1a-M458/M558 sublineages in their sample. 
Although the studied insular populations show an expected (mostly Paleolithic) 
paternal genetic structure corresponding to their geographic location, genetic 
structure of some islands exhibits interesting results due to the significant effect 
of evolutionary forces and specific historic episodes (like Lastovo, Cres and 
Dugi otok).

Keywords: Y chromosome, haplogroups, Eastern Adriatic islands, genetic 
isolates, Southeastern Europe
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MITOCHONDRIAL DNA PROFILE OF THE SERBIAN POPULATION

Davidović S, Kovačević-Grujičić N, Aleksić J, Topalović V, Popović J, Klajn A, 
Mojsin M, Stevanović M 
 
Institute of Molecular Genetics and Genetic Engineering, Belgrade, Serbia

To enhance the understanding of the mitochondrial DNA (mtDNA) variation in 
contemporary Serbian population, confined to the central Balkans and belonging 
to the group of south Slavic-speaking peoples, we analyzed the polymorphism 
of the first and the second mtDNA hypervariable segments (HVS-I and HVS-II) 
and the informative coding region markers in 139 Serbian individuals. All 
common European haplogroups were detected with the exception of haplogroup 
I which is relatively rare in Europe. Their frequency distribution was in 
concordance with the typical European mtDNA pool having a substantial 
proportion of shared haplotypes with eastern, central, and southern European 
populations. Haplotypes belonging to non-European haplogroups L2a1 and D4 
were also found. PCA, based on mtDNA (sub)haplogroup frequencies found in 
our sample and supplemented with the available published data on Serbian and 
other Slavic-speaking and neighbouring non-Slavic populations, showed an 
increased heterogeneity of south Slavs, most likely mirroring turbulent 
demographic events within the Balkan Peninsula over time (i.e., frequent 
admixture and different introgression of various gene pools). A marked 
geographical structure of Slavs at the mtDNA level was observed as populations 
belonging to south-, east-, and west- Slavic-speaking groups were clustered 
together. Within south-Slavic group, the observed clustering was concordant 
with the current geographic distribution of populations, and Serbian population 
was not genetically differentiated from other representatives of this group, 
suggesting that it may represent an important link between easternmost and 
westernmost south-Slavic speaking populations. These data contribute to the 
expansion of the existing mtDNA database for the Serbian population.

Keywords: mtDNA, Serbian, HVSI, HVSII, Balkan Peninsula
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NEOLITHIC TRANSITION: RECONSTRUCTING THE HUMAN PAST USING 
ANCIENT AND MODERN GENOMES

Lapić J, Škarić-Jurić T 

Institute for Anthropological Research, Zagreb, Croatia

DNA variability pattern is an information source on the demographic history of 
populations, from migrations, expansions to colonization events. There are two 
ways of analyzing DNA message in this capacity: a direct analysis of ancient 
remains and genome analysis of present-day populations. This work focuses on 
Neolithization in individual European regions through the literature synthesis on 
the subjects of paleogenetic studies and analyses of contemporary European 
genetic pool using uniparentally inherited markers. Results indicate that 
molecular genetic studies of modern European populations differ in the 
assessment of contribution of Near Eastern farmers to the modern European 
genetic variation. Contributions vary not only by region, but also by sex, 
resulting in sex-specific variation in distribution of different genetic markers. Y 
chromosome analyses of contemporary populations support several 
archaeological models of Neolithization specific for individual European regions. 
Thus is possible to distinguish the process of Neolithic diffusion in today's 
Greece and the Aegean Sea area, as is with the initial Neolithic in the Balkans. 
Furthermore, model of leapfrog colonization in the Mediterranean region and 
acculturation in the rest of Europe are also in line with various archaeological 
models of Neolithization. Mitochondrial DNA analyses of contemporary 
populations demonstrate a discontinuity in relation to the area of the Middle East 
and indicate models of Neolithization that include leapfrog colonization, 
acculturation, and genetic exchange across the agricultural frontier and exclude 
a model of a large-scale demic diffusion. Ancient DNA analyses of Neolithic 
expansion into Europe indicate genetic discontinuities with contemporary 
populations.

Keywords: Neolithic transition, Neolithization, human past, ancient DNA, 
modern genome
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GENETIC, LINGUISTIC AND CULTURAL DIVERSITY IN MADAGASCAR: 
ANALYSIS OF 3000 INDIVIDUALS FROM 300 VILLAGES

Pierron D1, Razafindrazaka H1, Heiske M1, Olivier N2, MAGE c1, Ricaut F1, 
Stoneking M3, Rakotoarisoa J4, Radimilahy C5, Letellier T1  
 
1Laboratoire d'Anthropologie Moléculaire et Imagérie de Synth?se UMR-5288, 
Université Paul Sabatier Toulouse-III, Toulouse, France; 2ADESS - 
Aménagement, Développement, Environnement, Santé et Sociétés - UMR 
5185, Université Bordeaux Seggale, Bordeaux, France; 3Max Planck Institute for 
Evolutionary Anthropology Department of Evolutionary Genetics Deutscher Platz 
6. D-04103 Leipzig Germany; 4Institut national des langues et civilisations 
orientals, Paris, France; 5Institut de Civilisations/Musée d'Art et d'Archéologie, 
Isoraka, Antananarivo 101, Madagascar

Located 400 km of the East African coast, Madagascar has been referred to as 
“the single most astonishing fact of human geography”. Despite its proximity to 
Africa, less than 10% of the vocabulary of the Malagasy language is from 
African languages (mainly Sabaki, a branch of Bantu). In contrast, 90% of 
Malagasy vocabulary belongs to the Barito or other subgroups of Austronesian 
languages of Island Southeast Asia. The first evidence about the deep mixed 
genetic origin of the Malagasy population come in 1996 from a pioneer analysis 
(Soodyall et al., 1996) and was latter confirmed by others (Hurles et al., 2005; 
Tofanelli et al., 2009; Pierron et al., 2014). However the process of settlement 
and the diversity in Madagascar is still unexplained. To gain insight into the 
settlement of Madagascar, we performed an extensive sampling of 3000 
individuals from 300 villages throughout Madagascar. In all villages we applied a 
lingusitic and cultural questionnaire sampling for cultural and linguistic influence 
from Asia, Africa, Middle East and Europe. The study will allow to (i) define and 
quantify the contribution of each part of the world in the settlement of 
Madagascar; (ii) access the distribution of customs, objects, linguistic and 
genetic lineage across Madagascar, and (iii) establish a dynamic model of 
diffusion of cultures and languages on the island of Madagascar. We present the 
first results of this work.

Keywords: Madagascar, settlement, genetic diversity, diffusion, ethnolinguistic
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GUINÉ-BISSAU IMMIGRANT POPULATION LIVING IN LISBOA: MTDNA 
ANALYSIS

Ribeiro J1,2, Amorim A1,2,3, Vieira da Silva C1,3, Ribeiro T1,3, Porto M1,3, Costa 
Santos J1,3,4, Afonso Costa H1,3  
 
1Instituto Nacional de Medicina Legal e Ciências Forenses, Portugal; 
2Faculdade de Ciências da Universidade de Lisboa, Lisboa, Portugal; 
3CENCIFOR – Centro de Ciências Forenses, Coimbra, Portugal; 4Faculdade de 
Medicina da Universidade de Lisboa, Lisboa, Portugal

The Guinean migratory tradition to Portugal begins in the nineteen-seventies 
and intensifies after Guinean independence. According to Portugal 
Contemporary Base - PORDATA, the Guinean community is the sixth largest 
immigrant community with approximately 15 096 individuals resident in Portugal 
in 2013. The mitochondrial genome has become the most widely used genetic 
marker in evolution studies due to maternal inheritance that allows determining 
the maternal ancestry of several generations. Mitochondrial DNA (mtDNA) 
control region is used to establish haplotypes and haplogroups. The frequency 
of haplotypes contributes to validate evidences in court, providing a statistical 
weight to reported results. Haplogroup assignment became noteworthy to clarify 
the history and demographic past of a population. Our aim is to study Guiné-
Bissau immigrant population living in Lisboa: classify haplotypes into 
haplogroups and compare the studied population with other African populations, 
intending to understand the present and future impact of the Guiné-Bissau 
immigrant population in Lisboa. Blood samples were extracted using Chelex 
method. Control region of the mtDNA was amplified and sequenced using the 
primers L15971, H016, L16555 and H639. The segments were compared with 
revised Cambridge Reference Sequence (rCRS) applying the nomenclature 
guidelines used in mtDNA analysis. Our preliminary results show that this 
African population living in Lisbon has a high number of unique haplotypes. The 
majority of haplotypes fit into haplogroups characteristic for the Sub-Saharan 
region that demonstrates the high genetic diversity this population introduces in 
Portugal, particularly in Lisboa region on current and future generations.

Keywords: mitochondrial DNA, haplotype, haplogroup, Guiné-Bissau, Lisboa
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BETWEEN FORENSICS AND MOLECULAR ANTHROPOLOGY: MUTATION 
RATES AND DISCRIMINATING POWER WITH TWO DIFFERENT Y-STR 

SETS

Boattini A, Sarno S, De Fanti S, Quagliariello A, Pesci V, Bini C, Riccardi L, 
Ceccardi S, Carano F, Desiderio L, Brunetti J, Mazzotti M, Luiselli D, Pelotti S  
 
Università di Bologna, Bologna, Italy

Due to their high mutability, Y-chromosome Short Tandem Repeats (Y-STRs) are 
widely used both in forensic and molecular anthropology. We typed two Y-STR 
sets with different mutation rates (17 markers from conventional Y-filer kit, 13 
fast-evolving markers from Rapidly Mutating Y-STRs [RMYs] panel) in two 
different Italian sample sets. First one includes 100 paternally-related samples 
within 29 reconstructed genealogies: their Most Recent Common Ancestors 
(MRCA) date between 1 and 15 generations ago (early 17th century). Second 
one collects 67 couples of samples affiliated to the recently expanded R1b-
M269 haplogroup and sharing the same Y-filer motif. Of them, 37 belong to 
different R1b sub-lineages, while 30 belong to the same R1b sub-lineage. Our 
aims are: 1) to estimate Y-filer and RMYs mutation rates within reconstructed 
genealogies; 2) to test their discriminating power within related samples, and 3) 
to evaluate RMYs discriminating power within R1b-M269 (and possibly to 
estimate ages of the most frequent sub-lineages). For all the considered 
datasets, our results confirm the higher discriminatory power of RMY compared 
to Y-filer. Estimated average mutation rates are in agreement with those 
previously reported in literature (Ballantyne et al. 2010); nevertheless RMY 
showed significantly lower rates when considering deep genealogies (> 10 
generations from MRCA, averagely). When calculating RMY average number of 
mutations in R1b-M269 dataset, values between sub-lineages turned out to be 
1.5-2.0 times higher than those within sub-lineages. In conclusion, RMYs 
confirmed to be a valuable tool not only for forensics, but also for molecular 
anthropology.

Keywords: Y-STRs, RMYs, mutation rates, paternal genealogies, R1b-M269
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UPDATED PHYLOGEOGRAPHY OF HAPLOGROUP N BASED ON HIGH-
COVERAGE Y-CHROMOSOME RE-SEQUENCING

Ilumäe A1, Rootsi S2, Järve M1, Reidla M1, Saag L1, Post H1, Kushniarevich A1, 
Chukhryaeva M3, Agdzhoyan A3, Balanovsky O3, Balanovska E3, Khusnutdinova 
E K4, Litvinov S1,4, Khusainova R4, Osipova L P5, Fedorova S5, Kivisild T1, 6, 
Villems R1  
 
1University of Tartu and Estonian Biocentre, Tartu, Estonia; 2Estonian Biocentre, 
Tartu, Estonia; 3Vavilov Institute of General Genetics and Research Centre for 
Medical Genetics, Moscow, Russia; 4Institute of Biochemistry and Genetics, Ufa, 
Russia; 5North-Eastern Federal University, Yakutsk, Sakha Republic, Russia; 
6University of Cambridge, Cambridge, UK

Haplogroupg N, a sistergroup to hg O, spreads from South-East Asia to Baltic 
populations in Europe and is a major Y-chromosomal lineage across a number 
of linguistically and autosomally highly divergent Eurasian populations. We 
identified new informative branch-defining binary markers according to the 
branching pattern revealed by Y-chromosome re-sequencing data. Assessment 
of novel polymorphisms allowed us to conduct a large phylogeographic study 
covering more than 6000 samples from 56 populations inhabiting the major 
regions of hg N2a1 and N3 (nomenclature as proposed in Karmin et al., 2015) 
dispersal across northern Eurasia. Refined phylogeography reveals a nested 
cladistic spread of hg N variants. The N3b subclade displays high frequency in 
southern Siberia, subclade N3a1 is predominantly found in the Volga-Ural region 
and N3a2 is overwhelming in populations inhabiting the Sakha Republic 
(Yakutia) in eastern Siberia. The most intriguing phylogeographic aspect within 
the N3 subclade is a contemporaneous set of N3 variants (sub-haplogroup 
N3a3’6) with a coalescent time of only around 5000 years before present, that 
mimcs the previously reported extremely wide spread of hg N, bringing together 
men from such distant regions as Beringia, Mongolia and Baltoscandia.

Keywords: Y-chromosome, phylogeography, phylogenetics, haplogroup N, 
northern Eurasia
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THE IMPACT OF VARIATION ON GENOMIC AND REGULATORY ELEMENTS 
ACROSS DIVERSE HUMAN POPULATIONS

Naidoo T1, Schlebusch C M1, Gattepaille L M1, Sjöstrand A E1,2,3, Jakobsson 
M1,4  
 
1Department of Evolutionary Biology, Evolutionary Biology Centre, Uppsala 
University, Uppsala, Sweden; 2UMR 7206 Eco-anthropologie et Ethnobiologie, 
CNRS-MNHN-Université Paris VII, Paris, France; 3Laboratoire TIMC-IMAG, 
Centre National de la Recherche Scientifique, Université Joseph Fourier, 
Grenoble, France; 4Science for Life Laboratory, Uppsala University, Uppsala, 
Sweden

Interpreting the effects of variants found in the human genome has been a 
constant and challenging task in genetics, especially with most human variation 
lying outside the ~1.5-2% of the genome responsible for coding proteins. The 
increased accuracy of annotations outside of the coding region, however, has 
contributed to a better understanding of the non-coding portion of the genome 
and its potential sensitivity to the effects of mutation. While debate exists 
regarding the extent of functionality in the non-coding portion, evidence of 
selection has been found, especially in regions associated with gene regulation. 
In an effort to further characterise the evolution of regulatory elements in 
humans, whole genome sequences from five diverse global populations were 
annotated genomically, and with activity data from the ENCODE project, before 
calculating diversity estimates, derived allele frequencies, and other selection 
measures from the resultant annotated variants. These measures of diversity 
and selection across various genomic and regulatory elements were used to 
elucidate how potentially functional variation has assorted across populations to 
provide insight into the nature of adaptation to local environments.

Keywords: variation, gene regulation, populations, selection, local adaptation
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NEW INSIGHTS INTO THE MITOCHONDRIAL DIVERSITY OF THE SERBIAN 
POPULATION BASED ON COMPLETELY SEQUENCED MITOGENOMES

Davidović S, Malyarchuk B, Aleksić J, Derenko M, Topalović V, Litvinov A, 
Stevanović M, Kovačević-Grujičić N 
 
1Institute of Molecular Genetics and Genetic Engineering, University of 
Belgrade, Belgrade, Serbia; 2Institute of Biological Problems of the North, 
Russian Academy of Sciences, Magadan, Russia

To elucidate the origin of potentially informative and rare mtDNA lineages found 
in Serbian mitochondrial gene pool, we have sequenced 15 entire mitogenomes 
belonging to subhaplogroups H5, H6, U4a2, L2a1, and D4 and reconstructed 
their detailed phylogeny, accompanied by coalescence age estimates of mtDNA 
clades. Out of four Serbian H5 lineages, one was ascribed to H5*, and the 
remaining mitogenomes belonged to European subclades H5a1, H5e1 and H5m 
dated to 6.5-7.1 kya, according to the mutation rate for the entire mtDNA 
molecule. Two H6 samples belonged to a subclade H6a1a, which is specific for 
eastern and southern Europeans, while the other two H6 samples were ascribed 
to a novel subclade H6a2b. Four Serbian U4a2 haplotypes belonged to 
subclades U4a2a, U4a2a1, U4a2c and U4a2g with the ages varying from 2.6 to 
12.8 kya. Non-European D4 haplotype was ascribed to a subclade D4j8, which 
is widespread in Mongolic-speaking Buryats and Barguts. This subclade was 
dated to 4.3 kya suggesting a relatively recent arrival of the D4j8 lineage into 
Europe. L2a1 haplotype was identified as a member of L2a1k subclade that is 
exclusively found in Slavic-speaking populations and could have specifically 
evolved within Europe about 11.5 kya. A phylogeographic analyses of 
completely sequenced Serbian mitogenomes revealed not only the presence of 
mtDNA lineages predominantly found within the Slavic gene pool (U4a2a*, 
U4a2a1, U4a2c, U4a2g), supporting a common Slavic origin, but also lineages 
that may have originated within the southern Europe (H5*, H5e1, H5a1v) and 
the Balkan Peninsula in particular (H6a2b and L2a1k).

Keywords: mtDNA haplogroup, Balkan Peninsula, coalescence age estimate, 
Serbians, complete mitochondrial genome
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CREMATING THE DEAD: BURNED HUMAN AND ANIMAL REMAINS

Hincak Z1, Guštin M2, Mihelić D3, Špoljarić I4, Roksandić D5, Mršić G6,7  
 
1Faculty of Humanities and Social Sciences, University of Zagreb, Zagreb, 
Croatia; 2Institute of Mediterranean Heritage, University of Primorska, Koper, 
Slovenia; 3Faculty of Veterinary Medicine, University of Zagreb, Zagreb, Croatia; 
4Forensic Science Centre „Ivan Vučetić“, Zagreb, Croatia; 5Faculty of 
Humanities and Social Sciences, University of Zagreb, Croatia; 6Forensic 
Science Centre „Ivan Vučetić“, Zagreb, Croatia; 7University Department for 
Forensic Sciences, University of Split, Split, Croatia

Studies of material modification by fire provide the basis for understanding of 
alterations that fire and heat leave on bone remains impacting cremation 
analyses and interpretations. Normal burn patterns are well studied together 
with processes like body position induced by fire and heat, tissue shielding in 
bone, change of colour by burning and biomechanics of burned bone fracture. 
Change of colour and biomechanics greatly influence on analysis of 
archaeological cremations. Reconstruction of mortuary practice and 
interpretation of human and animal burned bones from sixty eight well preserved 
Celtic graves (Middle La Tène period, Brežice, Slovenia) provide an opportunity 
to use the histological analysis of cremains. The study revealed individual, 
double and triple commingled human burials with animal cremains or just 
charred animal bones, added as pyre good, grave good, or both. Distinctive 
patterns of cracking, fracturing, and warping of the burned bones were detected, 
clearly indicating the state of tissue before cremating. Temperature range for 
each grave specimen was determined by specific colour expressed by Munsell 
designation. Estimation of age at the time of death for each skeleton was 
defined by a modified hystological analysis of femoral fragment samples. In the 
case of very fragmented burned animal samples, hystological analysis was also 
applied to distinguish human from nonhuman samples and to determine their 
species, genus or family. Hystological analysis was performed under the light 
microscope and SEM.

Keywords: cremations, histological analysis, animal bones, human bones, 
forensics
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ISLAND OF LASTOVO: CONTEMPORARY EXAMPLE OF (PRE)HISTORICAL 
EVOLUTIONARY PROCESSES

Šarić T1, Šarac J1, Havaš Auguštin D1, Novokmet N1, Rootsi S2, Metspalu E2, 
Vekarić N3, Missoni S1, Villems R2, Rudan P1,4  
 
1Institute for Anthropological Research, Zagreb, Croatia; 2Estonian Biocentre, 
Tartu, Estonia; 3Institute for Historical Sciences of the Croatian Academy of 
Sciences and Arts, Dubrovnik, Croatia; 4Anthropological Center of the Croatian 
Academy of Sciences and Arts, Zagreb, Croatia

Croatian islands are examples of genetic isolates, with low level of 
heterozygosity and high level of inbreeding due to endogamy, but also due to 
ethnohistory, biological characteristics, migrational patterns, and ecological and 
sociocultural environments. Such small communities can reflect large 
demographic processes that happened in human prehistory and history and give 
us insight into the ancient migratory routes and the formation of Croatian and 
Southeast European gene pool. The aim of this study was to evaluate the level 
of isolation of an insular population from the island of Lastovo in the Dubrovnik 
archipelago, based on the observed mitochondrial and Y chromosome 
haplogroup distribution. We analyzed 51 mtDNAs and 12 Y chromosomes to 
observe the differences and similarities in the maternal and paternal landscapes 
of the island. The observed haplogroups are considered to originate from 
Neolithic times, when the Island served as an important point on the sailing 
routes connecting the western and eastern coast of the Adriatic. Lastovo was in 
complete isolation for 500 years during the period of Dubrovnik Republic, when 
evolutionary forces and practice of consanguinity affected the demography of 
the island. Based on both mtDNA and Y chromosome markers, Lastovo showed 
elevated frequencies of certain subclades, most probably as a result of genetic 
drift, which makes the island a great outlier when compared to other Croatian 
populations.

Keywords: mitochondrial DNA, Y chromosome, haplogroup, Lastovo, Croatia
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GENOMIC LEGACY OF TRANSATLANTIC SLAVE TRADE IN SOUTH 
AMERICA

Fortes Lima C A, Letellier T, Dugoujon J  
 
Evolutionary Medicine Group, Laboratoire D’Anthropologie Moléculaire et 
Imagerie de Synthèse, UMR 5288, Centre National de la Recherche Scientifique 
(CNRS), Université Toulouse-3–Paul-Sabatier, Toulouse, France

Atlantic slave trade, from the 15th to 19th centuries, changed dramatically the 
demography of the New World. Here, we answer questions regarding the African 
origin of African descendants that still conserve their African roots, and live in 
different geographical regions in South America. We focus on four Noir Marron 
communities in French Guiana, Aluku, Paramaka, Ndjuka, and Saramaka, as 
well as other populations with noteworthy African heritage from the Choco 
department in northwest Colombia and Rio de Janeiro in southeaster Brazil. We 
analysed the maternally (mtDNA genome) and paternally (23 YSTRs and 96 
YSNPs) inherited DNA and biparental markers (4.5 million autosomal SNPs). 
The highest paternal and maternal African ancestry was detected among Noir 
Marron communities, in which phylogenetic reconstructions added further 
support to a West African origin from the Bight of Benin. Admixture analysis 
revealed patterns of sex-biased gene flow between Afro-Colombian and Native 
American populations (Hg A2, B2d, and C1d) as shown by complete mtDNA 
analysis. Conversely, the Afro-Brazilian Y-chromosome analysis highlighted a 
significant tendency of preferential marriages between European men (Hg 
R1b1a2M269) and African women in the past. Furthermore, ancestry informative 
markers (AIMs) also emphasised this high African component in Noir Marron 
(98.9 %), and genetic links between Afro-Colombian and Native American (12.5 
%) and Afro-Brazilian and European (21.6 %). In conclusion, this study 
determines some founding groups that played a significant role in the African 
identity.

Keywords: African American, Y-chromosome, Genome-wide SNP data, mtDNA 
genome, ancestry
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EVIDENCE FOR SELECTION IN HUMAN POPULATIONS FOR BLACK/DARK 
BROWN HAIR COLOR USING PHENOTYPE INFORMATIVE MARKERS

Schanfield S S 1,2, Gettings K1,3, Podini D1  

1Department of Forensic Science, George Washington University, Washington, 
DC, USA; 2Department of Anthropology, George Washington University, 
Washington, DC, USA; 3Biochemical Sciences Division, National Institute of 
Standards and Technology, Gaithersburg, MD, USA

Anthropological analysis of Ancestry Informative Markers (AIM) and Phenotype 
Informative Markers (PIMS) indicated that there was marked evolution of 
Europeans away from other human populations based on skin, eye and hair 
color. Using SNP data on individuals with a phenotype of black or dark brown 
hair (African American [19], East Asian [17], European [18], South Asian [25] 
and Hispanic [6] collected as part of an IRB approved NIJ-funded study, the 
distribution of SNP genotypes was compared to the total samples used. Under 
the central limit theorem, if there are no perturbations a small sample should 
show the same distribution of traits as a large sample. Under this, the null 
hypothesis was formed that we should see the same distribution of hair color in 
the small hair color specific sample as in the large sample. Fst data was 
generated on 14 pairs of AIM, 46 pairs of PIM and 9 Trait Informative Markers 
(TIMs)( hair thickness, baldness etc), and compared using Chi-square to see if it 
diverged from expectation. Each SNP pair was tested using Fst as a measure of 
heterogeneity, and the population contributing the major effect was noted. If the 
dominant population in black/dark brown hair was the same as the total sample 
for that SNP they were scored as a match, if not a mismatch. For the AIM and 
TIM loci there were respectively 13 and 8 matches and 1 mismatch each, for 
PIM loci there were 18 matches and 28 mismatches. The AIM and TIM 
distributions were not significantly different from each other, and were pooled 
and found to be highly significantly different from the distribution of PIMs (Chi-
square = 16.985, 1 df, p=0.0000). The distribution of mismatches was significant 
across PIM loci (N=17) (Chi-square = 29.346, 16 df, p=0.0217). However the 
distribution of matches: mismatches was not uniform. Some loci (N=8) had more 
matches than expected, while others (N=9) had more mismatches than 
expected. When the two groups were pooled and tested, there are highly 
significant differences (Chi-square = 27.619, 1 df, p=0.0000). Loci associated 
with a high degree of mismatches include HERC2, OCA2, KTLG, IRF4, MYO5A, 
NCOAC, SLC24A2 and A4 and RNF144A, while those not involved in 
mismatches are the TYR family, MC1R, SLC24A5 and TPCN2. These data 
suggest that just as in Europeans there has been selection for lighter colored 
hair, skin and eyes, in the high sun intensity areas there has been similar 
selection for darker pigmentation. Deviations from expected values under the 
central limit theorem is a simple way of detecting selection. Supported by NIJ, 
Forensic DNA Research and Development Grant 2009-DN-BX-K178.

Keywords: phenotype informative markers, natural selection, simple method for 
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EVOLUTION OF THE HERC2 EYE COLOR GENE IN HUMAN POPULATIONS
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In the course of developing SNP assays for the determination of eye color, we 
decided to see if a haplotype at the HERC2 locus would provide more 
discrimination power than individual SNPs. The SNP rs1291382 provided 
significant information in Europeans on the prediction of blue eye color (G, G), 
and was the primary discriminator of eye color. It was decided to add the SNP 
rs916977 (C, T), which is 147, 746 bp downstream from rs1291382. 
Substitutions were coded as ancestral if they were the same as the predominant 
African allele (1 = A for rs1291382 and T for rs916977) or derived if found in 
other populations (1 = G for rs1291382 and C for rs916977), yielding four 
possible haplotypes: 1 1, 1 3, 3 1 and 3 3. A total of 1, 844 haplotypes from 
Europeans (part of the eye color cohort)(N=380), African American (N=500), 
Southwest US Hispanics (N=462) and East Asians (502). With the exception of 
East Asians all populations had significant LD between the two SNPs, where it 
could not be calculated due to two few haplotypes. There was significant 
heterogeneity among the four populations for the haplotypes detected (Χ2=1, 
238.12, 6 df, p<0.0001). Because the 2 SNP haplotype only yielded 4 
haplotypes, a larger sample of 10 SNPs in the same linkage group, including the 
previous two were coded in the same fashion, with SNP rs1291382 became 
SNP 5 and rs916977 became SNP 9. The original African haplotype followed the 
model of mtDNA with variation in order of sequence 1 1, with substitution in 
position 1 labeled A, substitution in position 2 (only) B etc, and additional 
mutations either 1 or 2 following. 22 1 1 haplotype variants, 18 1 3 haplotype 
variants, 15 3 3 haplotype variants and only 2 3 1 haplotype variants were 
found. As expected African had the highest He (0.746) while Europeans and 
Asians (0.503 and 0.501) had less. Fst was 0.313 across the three populations. 
The HERC2 mutation associated with blue eye color occurred in a minor African 
haplogroup 1 3 (0.08), which mutated to a 3 3 (0.04) is the dominant haplotype 
in Europeans (0.69). Like mtDNA and Y haplogroups, have a core haplogroup 
and a limited number of mutations away from the core. The rare haplogroup 3 1, 
which is only found in Europeans, could be a back mutation at SNP 9. 
Supported by NIJ, Forensic DNA Research and Development Grant 2009-DN-
BX-K178.

Keywords: OCA2-HERC2 haplotypes, Single Nucleotide Polymorphisms, 
evolutionary models
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GENETIC ARCHITECTURE OF SKIN PIGMENTATION IN POPULATIONS OF 
VOLGA-URAL REGION

 
Basu Mallick C 

University of Tartu and Estonian Biocentre, Tartu, Estonia

Of the phenotypic richness that encompasses human diversity, variation of skin 
color has been one of the distinct traits. Therefore, understanding the evolution 
of skin color, i.e., the journey to diverse skin color tones existing across the 
world today, is indeed an interesting challenge for population geneticists. 
Significant progress has been made in this direction over the last decade, 
thanks to the availability of precise tools for measuring skin color, advancements 
in sequencing methods complemented with statistical approaches and access to 
public databases. This has led us to think beyond just listing of pigmentation 
genes. Admixed populations provide an excellent model to study the genetics of 
skin color as they can be helpful to identify the gene polymorphisms as well as 
analyze the effect of genome-wide ancestry. The indigenous populations of 
Volga Ural region are diverse in terms of ethnicity, history, culture and language. 
Mitochondrial DNA studies suggest presence of mostly West Eurasian and some 
East Eurasian haplotypes, with latter being higher in Turkic speakers. In the 
present study, we have measured the skin pigmentation of about 400 individuals 
from 7 ethnic groups from Volga Ural region including Bashkirs, Tatars, 
Mordivins, Maris, Komis, Udmurts and Chuvash to characterize the skin color 
diversity in these populations. Of the candidate SNPs tested, rs1426654 of 
SLC24A5 showed a significant association with skin color. The linear regression 
model used for testing also showed a significant effect of population in the 
studied cohort. Admixture proportions estimated from the genome-wide data 
from 173, 558 SNPs (using ADMIXTURE) was also assessed to see the effect of 
ancestry on skin color variation among these populations.
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SIMULATION IN A FORENSIC CASE

Žarković Palijan T1,2, Akik S2, Kovačević D1,2, Kern B2, Kovač M2  
 
1University Centre of Forensic Science, Split, Croatia; 2Dr Ivan Barbot 
Neuropsychiatric Hospital Popovača, Croatia

A forensic-psychiatric team from the Institute for Forensic Psychiatry, Dr. Ivan 
Barbot Neuropsychiatric Hospital, Popovača is organizing a workshop with the 
aim of acquiring new knowledge and skills in the evaluation of forensic cases in 
an interactive way. As a part of the workshop, a film will be shown that depicts a 
segment of a forensic case. A part of the film was shown to the students of the 
Police Academy in training. The film shows the current psychological status of 
the respondent, the interview, respondent’s feelings, reactions, behavior and 
emotions during the interview. It can also be seen how the professional team of 
the department treats the respondent, the way of communication and 
establishment of trust to obtain relevant information in a forensic case. Since the 
film opens many areas of forensic psychiatry and encourages questions within 
and without the given situation, a discussion has been scheduled follwoing the 
presentation. Consequently, the workshop organizers expect active support of 
the participants to explore possible alternative solutions of this case. Interactive 
conversations, discussions and exchange of knowledge and experience can be 
expanded on the ways of conducting the interview, structured and unstructured 
forms, and analysis of verbal and non-verbal communication, to the possible 
psychological profile of the respondent. We emphasize the need, desirability and 
importance of good training of participants in a forensic case, in which 
professionals are involved from the field of police and judiciary and often health 
and social care, as well as public relations.

Keywords: forensic case, forensic psychiatry, simulation, interactive method, 
education
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IMPORTANCE OF POPULATION FEATURES IN PERSONALIZED MEDICINE: 
AN EXAMPLE OF METABOLIC SYNDROME

Čoklo M, Missoni S, Sindik J 
 
Institute for Anthropological Research, Zagreb, Croatia

The question about the existence of metabolic syndrome (MetS) can be 
scrutinized from the vantage poing of differential diagnostics. As a syndrome, 
MetS is defined as the pattern or set of risk factors, which raise the risk of heart 
disease and other health problems. However, MetS could be observed as a 
distinctive set of symptoms characteristic for a certain population. The main aim 
of this study is to compare the structure of risk factors (included in diagnostic 
criteria for MetS) in male and female inhabitants of two different regions of 
Croatia, stratified into those with MetS (satisfying three criteria for MetS) and 
healthy individuals. The total of 582 adult (18+) participants on the island Hvar 
(88 healthy males and 188 healthy females; 132 sick males and 174 sick 
females) and the total of 413 adults in the region of Baranja (98 healthy males 
and 245 healthy female; 29 sick males and 41 sick females). Variables defining 
the MetS symptoms were analyzed, using exploratory strategy of PCA, 
according to criteria: Hvar/Baranja; male/female and healthy/sick participants. 
The similarities and/or differences in factor structures among healthy and sick 
males/females in both locations and healthy/sick males and females in the same 
locations, reflect the differences in distinctive profiles of MetS in certain 
populations, defined by intersections of the belonging to certain region, sex and 
health status (MetS presence or absence). Therefore, improved interdisciplinary 
anthropological approach is mandatory, emphasizing the need for continuous 
(re)defining the MetS in certain population, especially from the historical 
perspective.

Keywords: factor analysis, regional features, structure, symptoms, metabolic 
syndrome
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DIETARY HABITS AND LIFESTYLE IN RECURRENT CALCIUM STONE-
FORMING PATIENTS

Marić I1,2, Smolić R2, 3, Kizivat T1,2, Smolić M2, Opačak-Bernardi T2, Roguljić 
H2,3, Milas Ahić J2,3, Tucak A2  
 
1Clinical Institute of Nuclear Medicine and Radiation Protection, "J. J. 
Strossmayer" University, Osijek University Hospital Centre, Osijek, Croatia; 
2Faculty of medicine Osijek, Osijek, Croatia; 3Clinic for Internal Medicine, "J. J. 
Strossmayer" University, Osijek University Hospital Centre, Osijek, Croatia.

Urolithiasis is among the leading public health issues and occurs at least once in 
life in 15% of Caucasian men and in 6% of women, with recurrence rate of 
around 50% over 10 years. Calcium oxalate and calcium phosphate are the 
most common types accounting for >80% of stones. Dietary habits and lifestyle 
play an important role in the formation of calcium kidney stones. Obesity is 
associated with metabolic disorders that might increase the urinary excretion of 
uric acid and oxalate, risk factors for calcium oxalate stones. A high animal 
protein intake and low calcium intake are the main dietary factors associated 
with calcium urolithiasis. The aim of study was to determine whether dietary 
habits and lifestyle factors of recurrent calcium stone formers are significantly 
different than those of control subjects. 56 recurrent calcium stone formers were 
involved in the study and compared to 78 healthy age and sex matched 
controls. Body mass index (BMI) was calculated as weight divided by squared 
height. A standard self-reported questionnaire was used to collect data on 
dietary habits and lifestyle. Recurrent calcium stone formers were significantly 
heavier than control subjects and consumed significantly less milk than controls. 
Smoking habits, physical activity and level of education were not significantly 
different between two groups. Thus, body weight and milk intake play an 
important role in the formation of calcium kidney stones.

Keywords: urolithiasis, recurrence, lifestyle, dietary habits, body mass index
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THERAPEUTIC MONITORING OF MYCOPHENOLATE MOFETIL – A CASE 
REPORT

Debeljak Ž1, Šarčević S2, Raguž-Lučić N2, Ismailovski L1, Šahinović I1, 
Samardžija G1, Zibar L1,2  
 
1University Hospital Center Osijek, Osijek, Croatia; 2” J.J.Strossmayer” 
University, School of Medicine, Osijek, Croatia

Mycophenolate mofetil (MMF) is a prodrug activated by liver enzymes into its 
active metabolite, mycophenolate acid (MPA). T-cells play a key role in the 
immune response to allografts. Since lymphocytes depend on de novo purine 
synthesis, they are target for MMF. MMF is a commonly used 
immunosupressive agent in kidney transplantation applied in combination with 
cyclosporine A and metylprednisolone. Pharmacokinetics of MMF is complex 
and its therapeutic window is narrow. Also, factors such as hypoalbuminemia, 
uremia and patients' pharmacogenetic profile significantly affect MPA plasma 
concentration. It would be optimal to conduct therapeutic drug monitoring (TDM) 
in every patient recieving MMF to avoid subtherapeutic or toxic MPA 
concentrations, but so far it is not routine. We present a female patient with 
kidney transplant on MMF therapy. She was receiving the standard MMF dose, 
1g twice a day. The patient was within the therapeutic window, but also showed 
adveerse effects such as anemia and thrombocytopenia. She did not reject the 
allograft in an acute phase, even though in an early posttransplantational period 
urinalysis showed microhaematuria and proteinuria. Since patients often 
develop adverse effects even while in therapeutic concentrations, it is 
understandable why clinicians avoid higher doses of MMF as a strategy to 
prevent acute organ rejection. Thus, the key point would be to recognize risk 
patient grups and to conduct TDM in such patients. It is also necessary to take 
into consideration as many factors as possible which can affect the MPA plasma 
concentration.

Keywords: mycophenolate mofetil, pharmacokinetics, therapeutic drug 
monitoring, kidney transplant, acute organ rejection
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OBJECTIVE IDENTIFICATION OF SEXUAL RISK BEHAVIOR AMONG 
BLOOD DONORS IN CROATIA: IS IT REALITY? 

Miškulin M, Holik D, Andrijević D, Čolaković M, Kokić I, Kovačić D 

“J. J. Strossmayer” University of Osijek, School of Medicine, Osijek, Croatia

In Croatia, the safety strategy of blood transfusion therapy is based on blood 
donor screening and laboratory testing to exclude potentially infected blood 
donors. However, this strategy may fail to verify major risk factors associated 
with the donor’s sexual behavior. The aim of this study was to determine the 
prevalence of blood donors positive for herpes simplex virus type 2 (HSV-2), to 
identify the patterns of sexual risk behavior responsible for HSV-2 positivity and 
to assess the reliability of HSV-2 positivity as a marker of sexual risk behavior in 
the study population. This cross-sectional study included 423 blood donors of 
both sexes from Eastern Croatia. Their blood samples were tested by ELISA IgG 
test kit for HSV-2 IgG and Western blot. Data on sexual risk behavior were 
collected using an anonymous questionnaire. Western blot testing showed 
HSV-2 IgG antibodies in 14 of 423 (3.3%) donor blood samples. The most 
common patterns of sexual risk behavior potentially associated with  a positive 
test result were irregular condom use during sexual intercourse with new 
partners (294/423; 69.5%) and 5 or more sexual partners during lifetime 
(213/423; 50.4%). The population of blood donors from Eastern Croatia included 
subgroups of subjects characterized by sexual risk behavior. Study results point 
to an association between various forms of sexual risk behavior and HSV-2 
positivity, which could therefore serve as a reliable marker of sexual risk 
behavior in the study population.

Keywords: Herpes simplex virus type 2, blood donor, sexual behavior, blood 
transfusion, Croatia
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OPTIMIZATION OF BMP-2 GENE THERAPY FOR OSTEOGENIC INDUCTION 
IN MUSCLE GRAFTS

Matic I1, Pribolsan L1, Rod E2, Antunovic M1, Vetma V1, Pavicic I3, Caput Mihalic 
K1, Ivkovic A2, Marijanovic I1  
 
1Department of Molecular Biology, University of Zagreb, Faculty of Science, 
Zagreb, Croatia; 2St. Catherine Specialty Hospital for Orthopaedics, Surgery, 
Neurology and Physical Medicine and Rehabilitation, Zabok, Croatia; 3The 
Institute for Medical Research and Occupational Health, Zagreb, Croatia

Gene therapy has been recently acknowledged as a tool to improve bone 
healing parameters. Using gene transfer approach, we can induce osteogenesis 
in human skeletal muscle that can be subsequently returned at the place of 
healing. We directed our study to optimize transduction of human muscle grafts 
with a replication-defective adenoviral vector constructed to carry BMP-2 gene 
(Ad.BMP-2) in vitro. We evaluated the transduction efficiency of adenoviral 
vector using the adenoviral vector carrying firefly luciferase cDNA (Ad.Luc) 
under the transcriptional control of the human cytomegalovirus. Luciferase 
assay has shown that 107 PFU (plaque forming unit) are most efficient for 
transduction of the muscle tissue. Efficient gene transfer was detected over a 
period of 30 minutes. The presence of CaCl2 and LnCl3 does not help bypass 
the inefficiency of receptor-dependent uptake of the vector. The muscle grafts 
were transduced with adenoviral vector expressing osteogenic inducer BMP-2 
according to the developed protocol and osteogenic potential was evaluated by 
quantitative PCR. The amount of BMP-2 protein released from transduced 
muscle grafts was determined by ELISA. Taken together, our data introduce 
adenoviral vectors as a powerful tool in regenerative medicine.

Keywords: BMP-2, osteogenesis, transduction, muscle graft, regenerative 
medicine
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EFFECT OF ROUX-EN-Y GASTRIC BYPASS-INDUCED WEIGHT LOSS ON 
THE TRANSCRIPTOMIC PROFILING OF SUBCUTANEOUS ADIPOSE 

TISSUE

González Plaza J1, Gutiérrez Repiso C2, García Serrano S2,3, Rodríguez 
Pacheco F3,4, Garrido Sánchez L5,6, Santiago Fernández C5,6, García Arnés J2, 
Moreno Ruiz F J7, Rodríguez Cañete A7, García Fuentes E2,6  
 
1Department of Genomic and Personalized Medicine, Center for Life Sciences, 
Nazarbayev University, Astana, Kazakhstan; 2Unidad de Gestión Clínica de 
Endocrinología y Nutrición, Instituto de Investigación Biomédica de Málaga 
(IBIMA), Hospital Regional Universitario, Málaga, Spain; 3CIBER de Diabetes y 
Enfermedades Metabólicas (CIBERDEM), Málaga, Spain; 4Unidad de Gestión 
Clínica de Endocrinología y Nutrición, Instituto de Investigación Biomédica de 
Málaga (IBIMA), Málaga, Spain; 5Unidad de Gestión Clínica de Endocrinología y 
Nutrición, Instituto de Investigación Biomédica de Málaga (IBIMA), Hospital 
Clínico Virgen de la Victoria, Málaga, Spain; 6CIBER Fisiología de la Obesidad y 
Nutrición (CIBEROBN), Málaga, Spain; 7Unidad de Gestión Clínica de Cirugía 
General, Digestiva y Trasplantes, Instituto de Investigación Biomédica de 
Málaga (IBIMA), Hospital Regional Universitario, Málaga, Spain

Obesity has an enormous impact on increasing cardiovascular risk and type-2 
diabetes. Adipose tissue maintains triglyceride and free fatty acid levels, and 
determines insulin resistance. Obese subjects present alterations in lipogenesis 
and lipolysis. The uncontrolled secretion of several adipocytokines seems be 
associated with the stimulation of oxidative stress/inflammatory processes 
leading to the increase of obesity associated comorbidities. Bariatric surgery 
induces a sustained and rapid weight loss improving obesity-associated 
comorbidities. The changes produced in the transcriptomic profiling of 
subcutaneous adipose tissue (SAT) when the weight loss stabilizes after Roux-
en-Y gastric bypass (RYGB) are still largely unknown. The objective of this study 
is to investigate the changes produced in SAT gene expression of morbidly 
obese women when the weight loss stabilizes 2 years after RYGB. SAT biopsies 
were taken before and 2 years after RYGB. Gene expression levels were 
assessed by microarray analysis. Significant genes were validated by RT–
qPCR. We found a total of 903 differentially expressed genes (DEGs); over-
expressed genes play a prominent role in the pathways involved in biosynthetic 
processes, while most of under-expressed are related with immune system and 
inflammation. We performed a technical validation in a set of 8 genes, and a 
further validation in an independent group of morbidly obese women, with strong 
correspondence between microarray data and RT-PCR results. We show an 
improvement of the SAT inflammatory and immune profile and an induction of 
genes involved in the regulation of lipid metabolism when the weight loss 
stabilizes 2 years after RYGB.

Keywords: transcriptomics, microarray, bariatric surgery, morbid obesity, 
subcutaneous adipose tissue
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GENE EXPRESSION CHANGE IMMEDIATELY AFTER INTERFERON BETA 
ADMINISTRATION IN MULTIPLE SCLEROSIS PATIENTS ACCORDING TO 

THE THERAPEUTIC RESPONSE

Oliver Martos B1, Gonzalez Plaza J2, Arnaiz Urrutia C1, Pinto Medel M1, 
Hurtado I1, Suardíaz García M1, Marín Bañasco C1, Delgado V1, Leyva L1, 
Fernández O1  
 
1Unidad UGCI Neurociencias Clínicas, Instituto de Investigación Biomédica de 
Málaga (IBIMA), Hospital Regional Universitario de Málaga/Universidad de 
Málaga, Málaga, Spain; 2Department of Genomic and Personalized Medicine, 
Center for Life Sciences, Nazarbayev University, Astana, Kazakhstan

Interferon-beta (IFN) is still one of the most frequent treatments for multiple 
sclerosis (MS). Its mechanism of action is not completely understood, and MS 
patients have a heterogeneous response. Most transcriptomics studies cover 
the time frame over days to years after drug administration. To evaluate 
differentially expressed genes (DEGs), we focused on that period immediately 
after IFN injection in a group of carefully selected responder and non-responder 
patients. Nine Relapsing-Remitting MS patients were enrolled. Samples were 
obtained before IFN injection (0), 4, 12 and 24 hours afterwards. Good 
responder patients (R) did not experience any relapses and had no progression 
in the Expanded Disability Status Scale during the first year. Non-responder 
patients (NR) experienced one or more relapses and progression, with at least 
one point from baseline. Total RNA isolated from peripheral blood samples was 
hybridized into a gene expression microarray. Four hours post injection (hpi), 
there were 294 DEGs in NRP, while we found 398 DEGs in RP. At 12 hpi we 
observed 221 DEGs in NRP and 469 DEGs in RP. We identified exclusive DEGs 
for R, and NR, as well as a set of genes modified in both groups. The observed 
changes can be attributable almost exclusively to the IFN injection, with major 
changes at 12 hpi, and can be used to characterize the response to treatment. 
At 12 hpi, R patients modified greater number of genes than NR patients. This 
information can be used to understand better the response to IFN and deliver 
more appropriate treatments.

Keywords: multiple sclerosis, microarray, interferon-beta, therapeutic response, 
transcriptomics
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MUTATIONS ANALYSIS OF THE MAIN HYPERTROPHIC 
CARDIOMYOPATHY GENES USING NEXT GENERATION SEQUENCING

Chakova N1, Komissarova S2, Niyazova S1, Glotov A3,4, Kazakov S5, Zhukova 
E4, Alexandrov A5, Glotov O3,4  
 
1Institute of Genetics and Cytology, Minsk, Belarus; 2Republican Scientific and 
Practical Center of Cardiology, Minsk, Belarus; 3Saint-Petersburg State 
University, Russia; 4The D.O. Otto Research Institute of Obstetrics and 
Gynecology of the North-West Department of the Russian Academy of Medical 
Sciences, Russia, St. Petersburg; 5ITMO University, Russia, St. Petersburg

The aim of the study was to identify gene mutations encoding sarcomere 
proteins in individuals with early HCM manifestation and/or family history of 
sudden cardiac deaths (SCD) residing in Belarus. We developed a custom 
AmpliSeq panel for NGS sequencing of the coding sequences of ACTC1, 
MYBPC3, MYH7, MYL2, MYL3, TNNI3, TNNT2, TPM1, and CASQ2 in 11 HCM 
patients (6 females & 5 males, mean-age 31, 3±7, 32) using Ion OneTouch™. 
Six HCM subjects were diagnosed with non-obstructive form, and 5 with 
obstructive form. Seven individuals had a family form. Three patients received 
surgical treatment. Six (54, 5%) HCM subjects showed previously depicted 
mutations specific for HCM: Arg403Trp and Lys847del in MYH7, Gln1233Term 
and Trp1214Arg in MYBPC3 gene, Arg58Gln in MYL2 gene, and the 
combination of 2 mutations Arg502Gln (MYBPC3) and Arg1712Trp (MYH7). 
Three (27, 3%) subjects showed substitutions with currently unknown diagnostic 
significance in MYBPC3: Arg326Gln (1 subject having Gln1233Term mutation in 
MYBPC3) and Ser236Gly (1 subject having a deletion of Lys847del in MYH7, 
and 1 subject having no mutations). Previously undescribed substitutions of 
P893Q in MYBCP3, S1722N in MYH7 were identified, which might be a 
diagnostically significant relative to HCM. Four (36, 6%) HCM subjects showed 
no mutations in encoding sequences of genes analyzed. Especially severe HCM 
was noted in a woman who had Arg403Trp mutation in MYH7, in a man with the 
Trp1214Arg mutation in MYBPC3. Problems in assessing genotype and 
phenotype correlation are related to the fact that genetic defects are marked by 
an incomplete penetrance and a different time of manifestation.

Keywords: hypertrophic cardiomyopathy, genetic mutations, next generation 
sequencing, sarcomere protein genes, genotype/phenotype correlations
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TREATMENT INDIVIDUALIZATION WITH ANGIOTENSIN-2 RECEPTOR 
ANTAGONISTS IN SUBJECTS WITH HYPERTROPHIC CARDIOMYOPATHY

Komissarova S1, Chakova N2  
 
1Republican Scientific and Practical Center of Cardiology, Minsk, Belarus; 
2Institute of Genetics and Cytology, Minsk, Belarus

The objective of the study is to assess the impact of ACE and AGTR1 gene 
polymorphism on efficacy of APA therapy (losartan) in HCM patients and 
develop a strategy of individual therapy. We examined 93 HCM patients (62 
males and 31 females, mean-age 46,7±15,7) with nonobstructive HCM. 
Subjects were randomized into 2 groups: 45 received bisoprolol (Group I) & 48 
received losartan (Sentor, Gedeon Richter) during 12 months (Group II). PCR-
RFLP method assessed I/D ACE gene polymorphism and A1166C 
polymorphism of AGTR1 gene. Clinical features, NYHA FC, ECG and EchoCG 
parameters were analyzed prior to and after drug administration. Group II 
showed improvements in CHF symptoms (III to II NYHA FC) - 54,2%, Vs. Group 
I -22,2%. Patients of Group II showed improved LV diastolic function, reduced E/
Ea ratio (p=0,001), LA diameter (p=0,0001), and decreased NT-proBNP 
(p=0,003) compared to Group II. Prominent regression of LVH was noted in 21 
(43,7%), and therapy resistance was registered in 17 (35,4%) Group II pts. 
Association analysis of ACE polymorphism demonstrated that carriers of D allele 
best responded to the therapy and they attained evidently reduced HF FC 
(p=0,05) and LVH regression (19,2% pts), while only 60% of subjects with II 
ACE genotype showed resistant LVH. AGTR1 gene polymorphism was not 
associated with LVH regression. ACE and AGTR1 combination analysis showed 
LVH regression in 87,5% of carriers of heterozygous genotypes AC(AGTR1)/ID 
ACE and 58,3% of homozygous genotypes AA(AGTR1)/DD ACE. Thus, 
genotyping before therapy allows for consideration of genetic and response 
factors when administering ARB.

Keywords: HCM, losartan, individualization therapy, polymorphism, gene
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GENETIC ASPECTS OF ENVIRONMENTAL PATHOLOGY

Bezrodnaya A I, Krivonos K A 
 
Kharkiv National Medical University, Kharkiv, Ukraine

Environmental pollution has led to obscure chronic human diseases. Polluting 
xenobiotics are included in the metabolic processes and may have a mutagenic 
effect, leading to the development of hereditary diseases. We studied the 
mutagenic effects of substances in bone marrow cells of albino rats. 
Experimental animals were subjected to a daily oral seed, detergents and filtrate 
solid domestic and industrial hazardous waste within 60 days in the doses of 
1/10; 1/100; 1/1000; 1/10000 of DL50. Laproksid 703 at concentrations 1/10, 
1/100, 1/1000 resulted in damage to the genetic apparatus. The frequency of 
cells with chromosomal aberrations was 3.8%. In the control group, the figure 
was 0.4-0.78%. The main types of mutations were duplications, deletions, and 
ring chromosomes. Also, we found the markedly decreased mitotic activity of 
bone marrow cells (experimental group: 2.52 ± 0.3; control 0.78 ± 0.4; P <0.05). 
L-2502 at a dose of 1/100 DL50 induced deletions and translocations 
(experimental group: 2.14 ± 0.17; control: 6.1 ± 0.7; P <0.05). The introduction of 
the L -503 at a dose of 1/100 DL50 also led to the emergence of chromosome 
aberrations. The frequency of mutations under the influence of L-402 and 
L-1502 was not statistically significant. Laproksid-703 at a concentration of 
1/10000 DL50, L-503, 402, 1502, 2502 at a concentration of 1/1000 DL50 had 
no effect on the genetic apparatus and mitotic activity of bone marrow cells. 
Thus, hazardous industrial waste is mutagenic and results in different types of 
mutations and hereditary diseases.

Keywords: Xenobiotics, hereditary diseases, mutagenic effect, industrial 
hazardous waste, mutations

194 9th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Poster Presentations

Presentation number: MG 14                  Abstract number: ABS-411-ISABS-2015

A POLYMORPHIC GGC REPEAT IN THE NPAS2 GENE AND ITS 
ASSOCIATION WITH MELANOMA

Dević Pavlić S1, Markova Car E1, Jurišić D2, Franzoni A3, Puppin C4, De Luca 
M4, Petruz G4, Radojčić Badovinac A1, Damante G3, Kraljević Pavelić S1  
 
1Department of Biotechnology, University of Rijeka, Rijeka, Croatia; 2University 
Hospital Centre Rijeka, Clinic for Surgery, Department for Plastic and 
Reconstructive Surgery, Rijeka, Croatia; 3Medical Genetics Institute, Azienda 
Ospedaliero-Universitaria di Udine, Udine, Italy; 4Department of Medical and 
Biological Sciences, University of Udine, Udine, Italy

Circadian rhythms are influenced by expression of clock genes controlled by a 
feedback mechanism that allows a rhythmic variation during 24 hours. There are 
indications that clock genes are important in neoplastic transformation. 
Experimental evidence suggests that NPAS2, the largest circadian gene, is 
involved in tumorogenesis and cancer growth as a tumour suppressor. We 
investigated the polymorphism in the 5’ region of NPAS2 gene. The study 
included 72 melanoma patients and 77 control healthy blood donors. A 
polymorphic GGC repeat in the untranslated (first) exon of NPAS2 was found 
using Sanger sequencing and capillary electrophoresis. The same method was 
used to measure allele and genotype frequencies of the GGC repeat in all 
included subjects. In both groups four alleles were present, with 7, 9, 12 and 13 
GGC repeats. Alleles 7 and 9 were the most frequent (frequency > 40% in 
controls and melanoma subjects). In both groups, allele and genotype 
frequencies were in Hardy-Weinberg equilibrium. No statistical difference was 
found In allelic frequencies between melanoma and control subjects. In contrast, 
significant differences were found in particular genotype frequencies: genotype 
7/9 was more frequent in controls than in melanoma subjects (57.1% vs 34.7%; 
p=0.0084); genotype 9/9 was more frequent in melanoma subjects than in 
controls (26.3% vs 9.0%; p=0.0087). No statistical difference was found for other 
genotypes. The homozygous genotype of the 9 GGC repeat of the NPAS2 gene 
could be a susceptibility factor for melanoma.

Keywords: NPAS2 gene, clock genes, melanoma, cancer susceptibility, 
genetics
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INFLUENCE OF EXTRA X CHROMOSOME ON DEVELOPMENT OF 
OROFACIAL REGION

Brkić H 

School of Dental Medicine, University of Zagreb, Zageb, Croatia

In addition to the primary role in gonadal differentiation and development, sex 
chromosomes are important in controlling craniofacial morphology and size. The 
shape and size of the craniofacial complex in 35 adults with Klinefelter 
syndrome (47, XXY) were analyzed cephalometrically and compared with 60 
control males. Twenty-four angular and 18 linear measurements were obtained 
for each subject. The results showed that the 47, XXY males were different from 
the controls in several areas of the craniofacial skeleton. Most of the differences 
were located in the cranial base and the cranial base angle (p < 0.02). The 
length of the maxillary base was greater (p < 0.05) and more prognathic (p < 
0.01) in the study group. The mandible was also longer and more prognathic (p 
< 0.01). However, the characteristic craniofacial morphology of 47, XXY males 
evidently cannot be compensated for by the many environmental factors 
influencing the growth and development of the craniofacial region.

Keywords: Klinefelter syndrome, X chromosome, craniofacial, teeth, mouth
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ASSOCIATION OF SELECTED BIOCHEMICAL MARKERS AND 
POLYMORPHISM RS 3134069 OPG GEN AT POSTMENOPAUSAL WOMEN 

WITH OSTEOPOROSIS

Mydlarova Blascakova M, Poracova J, Boronova I, Bernasovska J, Sedlak V 

Department of Biology, Faculty of Humanities and Natural Sciences, Presov 
University, Presov, Slovakia

Investigation of DNA polymorphism and candidate genes can help genetic 
characterization of osteoporosis and the potential association or association with 
defined phenotypes (biochemical markers). The aim of this study was to find 
distribution of polymorphism in the T245G (rs 3134069) OPG gene and 
association with biochemical markers in control postmenopausal women 
(n=104) and osteoporotic postmenopausal women (n=105). We separated blood 
serum by centrifugation (Selecta R, Spain), and quantified biochemical markers 
(ALP, OC, CTx, PINP) by the fully automatized biochemical analysers Cobas 
Integra 400 plus (Switzerland) and Cobas e411 (Japan). Genomic DNA was 
isolated from peripheral blood leucocytes using standard methods. Genotyping 
was realized by TaqMan SNP genotyping assay (Applied Biossystem) by the 
standard protocol. Fluorescence was detected in Real-Time PCR gels using 
StepOne™ Real-Time PCR System. Distribution of surveyed genotypes in 
osteoporotic group was: TT (80, 00%), TG (20, 00%), GG (0, 00%). Distribution 
of genotypes in control group was: TT (85, 58%), TG (13, 46%), GG (0, 96%). 
Statistical significance of the difference between control and osteoporotic 
genotypes was not found. All measured values of biochemical markers, in 
particular genotypes of control and osteoporotic group, were at intervals of 
reference values. Acknowledgement: The thesis was furthered by Agency of 
Ministry of Education, Science, Research and Sport SR, project ITMS: 
26110230100.
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ROLE OF CORTICOTROPIN-RELEASING HORMONE RECEPTOR 1 GENE 
POLYMORPHISM IN SUICIDE VICTIMS

Rnjak D1, Pluzaric V2, Romic Z3, Vrselja Z4, Curic G5,6  
 
1University Hospital Center Osijek, Osijek, Croatia; 2Clinic of Dermatology and 
Venerology, University Hospital Center Osijek, Osijek, Croatia; 3Department of 
Gynecology and Obstetrics, University Hospital Center Osijek, Osijek, Croatia; 
4Department of Anatomy and Neuroscience, Faculty of Medicine, University of 
Osijek, Osijek, Croatia; 5Laboratory for DNA analysis, Faculty of Medicine, 
University of Osijek, Osijek, Croatia; 6Department of Pathology and Legal 
Medicine, University Hospital Center Osijek, Osijek, Croatia

Suicidal behavior is a rising phenomenon, recognized as a major public health 
problem. The number of suicides reflects only a small portion of the impact of 
suicidal behavior. Etiology of suicide is complex, with contribution of psychiatric, 
social and environmental factors associated with an individual life path. Many of 
these factors are also known as stressors. Central neuroendocrine system that 
regulates the stress response is hypothalamic-pituitary-adrenal axis. 
Hypothalamus and pituitary gland primarily communicate through corticotropin-
releasing hormone and its cognate major receptor - corticotropin-releasing 
hormone receptor 1 (CRHR1). To establish the contribution of genetic 
polymorphism of the CRHR1 gene, we genotyped 14 single-nucleotide 
polymorphisms (SNPs) among 87 suicide victims and 87 traffic accident victims 
as controls. In this preliminary sample, differences between the analyzed groups 
were not established, although all homozygous mutation carriers at haplotype-
tagging SNP (rs1876830, representing a block of 12 SNPs) were found among 
suicide victims (p=0.05). Due to an important role of HPA-axis architecture on 
stress response of an individual, further research on its role of in suicidology is 
warranted.

Keywords: suicidality, hypothalamic-pituitary-adrenal axis, stress response, 
forensic pathology, genetic polymorphism
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MUTAGENIC EFFECTS OF HAZARDOUS INDUSTRIAL WASTE

Krivonos K A, Bezrodnaya A I 
 
Kharkiv National Medical University, Kharkiv, Ukraine

Significant concerns in ecological and hygienic studies are pollution of the 
environment leasing to oncogenic and mutagenic hazard. Xenobiotics in the 
human body enter metabolic processes resulting in mutations in the germ line 
and somatic cells leading to the development of hereditary diseases. We studied 
mutagenic effects of industrial waste in the bacterium Escherichia coli by the 
number of revertant cells compared to control. For this purpose E. coli (strain trp 
A 223) was grown to the stationary phase. Aliquots of the cultures were treated 
with macrolitical ethers and polyethers for 30 minutes. Then we made a series of 
10-fold dilutions and inoculated Petri dishes with agar medium M9. Plates were 
incubated for 18 hours at 37 °C when colonies were counted. The ratio of the 
number of colonies on agar plates with M9 to the number of colonies from M9 
tryptophan characterized the mutation rate tryptophan synthetase. When 
exposed to concentrations of macrolitical ethers and polyethers up to 25 mg/L, 
mutations in control E. coli try-/try+ were 12,4 ± 4,9, for experimental group they 
were up to 10,0 ± 3,5 and 17,8 ± 5,1. In conclusion, macrolitical ethers and 
polyethers have no mutagenic activity.

Keywords: Xenobiotics, mutagenic hazard, dismetabolism, pollution of the 
environment, hereditary diseases
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ASSOCIATION OF CHRONOTYPE AND DAYTIME SLEEPINESS WITH 
MYOCARDIAL INFARCTION

Škrlec I1, Milić J1, Heffer M2, Steiner R3, Peterlin B4, Wagner J1  
 
1Medical Genetics Laboratory, Department of Medical Biology and Genetics, 
Faculty of Medicine, J. J. Strossmayer University of Osijek, Osijek, Croatia; 
2Laboratory for Neurobiology, Department of Medical Biology and Genetics, 
Faculty of Medicine, J. J. Strossmayer University of Osijek, Osijek, Croatia; 
3Clinical Department of Cardiovascular Diseases and Intensive Care, Clinic for 
Internal Medicine, University Hospital Osijek, Osijek, Croatia; 4Clinical Institute 
of Medical Genetics, University Medical Center Ljubljana, Ljubljana, Slovenia

Human physiology and diseases are under control of the circadian rhythm. The 
circadian rhythm is regulated by the suprachiasmatic nucleus (SCN) and 
multiple circadian clock genes. Sleep disorders are associated with vascular 
outcomes such as myocardial infarction (MI). Circadian rhythm is under the 
influence of lifestyle that can lead to MI. We conducted a cohort study of 200 
patients who were hospitalized because MI and 200 healthy controls. 
Systematic information on the past and current medical history, plus the 
demographic variables was collected from each participant. Chronotype was 
assessed with the Morningness-Eveningness Questionnaire (MEQ) and daytime 
sleepiness with the Epworth Sleepiness Scale (ESS). Mean age of the study 
population was 64.1±12.8 years and 54.5% were males. No significant 
difference was found in MEQ scores among male patients versus male controls 
(59.3±6.4 vs. 58.3±7.6, p=0.909) and no significant difference in ESS score 
among two female groups (5.8±3.4 vs. 5.8±3.9, p=0.102). MEQ is associated 
with age in male patients (p=0.00026), but not in male controls and females. A 
significant association was found between ESS and dyslipidemia in patients 
(p=0.005), but not in the controls (p=0.228). ESS was associated with family 
anamneses of cardiovascular diseases in patients, but not in the controls 
(p=0.008 vs. p=0.58). MEQ was associated with non-smoking in controls 
(p=0.0018). Risk factors for cardiovascular diseases, such as age, dyslipidemia, 
smoking, are associated with MEQ or ESS. There have been no studies to our 
knowledge looking specifically for differences in circadian rhythm among the MI 
patients and healthy controls.

Keywords: cardiovascular diseases, chronotype, circadian rhythm, myocardial 
infarction, sleepiness
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SINGLE NUCLEOTIDE POLYMORPHISMS OF FTO AND SPARC GENES IN 
OBESE PATIENTS

Matić T1, Kušec R2, Primorac D3, Rahelić D4, Romić Ž5, Lauc G6, Božikov V4  
 
1Dubrava University Hospital, Zagreb, Croatia; 2Department of Hematology, 
Dubrava University Hospital, Zagreb, Croatia; 3Sveta Katarina Hospital, Zagreb, 
Croatia; 4Department for Endocrinology and Diabetology, Dubrava University 
Hospital, Zagreb, Croatia; 5Department for Laboratory Diagnostics, Dubrava 
University Hospital, Zagreb, Croatia; 6Faculty of Pharmacy and Biochemistry, 
University of Zagreb, Zagreb, Croatia

Single nucleotide polymorphisms (SNP) are DNA sequence variations occurring 
when a single nucleotide in the coding or noncoding regions of genome 
sequence is altered. A SNP of the fat mass and obesity gene (FTO) is 
associated with total body fatness and decreased insulin sensitivity in multiple 
populations. Secreted protein, acidic and rich in cysteine (SPARC) is a 
matricellular protein whose expression correlates with tumor progression, and 
some case of insulin resistance. We tested 90 obese patients (70 with metabolic 
syndrome) for SNP of FTO (rs9939609, T/A) and SPARC (2072, C/T). Criteria 
for metabolic syndome were used according to Harmonized Metabolic 
Syndrome definition from 2009. SNP of FTO gene in TT, AA and AT genotypes 
was found in 50, 25 and 15 patients. All features of metabolic syndrome were 
also analyzed against distribution of SNP of both genes. Thus, heterogeneous 
distribution of different geneotypes of both FTO and SPARC gene was found 
among each criteria of metabolic syndrome.

Keywords: FTO, SPARC, SNP, metabolic syndrome, obese
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APOLIPOPROTEIN E GENE (APOE) VARIANTS, AND GENE-ENVIRONMENT 
INTERACTIONS AS PREDICTORS OF EARLY METABOLIC SYNDROME 

AND ITS TRAITS IN A YOUNG CROATIAN POPULATION

Karmelić I1, Lovrić J1, Božina T1, Merkler A2, Božina N3, Sertić J 
 
1School of Medicine, Department of Medical Chemistry, Biochemistry and 
Clinical Chemistry, University of Zagreb, Zagreb, Croatia; 2School of Medicine, 
Department of Laboratory Diagnostics, University Hospital Centre, University of 
Zagreb, Zagreb, Croatia; 3School of Medicine, Department of Laboratory 
Diagnostics, University Hospital Centre, University of Zagreb, Zagreb, Croatia; 
4School of Medicine, Department of Medical Chemistry, Biochemistry and 
Clinical Chemistry, University of Zagreb, Zagreb, Croatia, Department of 
Laboratory Diagnostics, University Hospital Centre, University of Zagreb, 
Zagreb, Croatia

Aetiology of metabolic syndrome (MetS) is complex and involves environmental 
and genetic factors and their interactions. Because of the important role of apoE 
in lipid metabolism and adipocyte activity, APOE might serve as a potential 
determinant of MetS. In this study of 149 subjects, aged 20-35 years, we 
determined whether the variable forms of functional gene APOE in interaction 
with environmental factors (nutrition) represent a potential genetic risk factors for 
increased susceptibility to MetS. Biochemical and anthropometric parameters 
were measured by standard laboratory methods. The APOE was genotyped by 
real-time PCR. No APOE genotype significantly increased the risk for MetS. 
Significant association was found between APOE polymorphism with elevated 
blood pressure (p=0.019). APOE alleles were significantly associated with the 
concentration of TC and LDL-C (p=0.002 and p<0.001, respectively). With a diet 
as modification covariate there was a significant correlation of APOE alleles with 
the concentrations of adiponectin and leptin (p=0.029 and p=0.024, 
respectively). Although APOE variants were not confirmed as the risk factor for 
development of MetS, APOE variants could provide information that may be 
clinically meaningful for estimation of the risk of MetS traits in young adults. The 
interaction of functional gene polymorphisms with nutrition may play a 
substantial role in MetS risk only when an individual with a high risk genetic 
profile enters a high-risk environment. This points to the need of personalized 
behavioural recommendations for prevention of chronic disorders.

Keywords: Metabolic sydrome,, APOE polymorphism, Mediterranean diet, 
young population, adiponectin and leptin
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IN SILICO HOMOLOGY MODELING, FUNCTIONAL ANNOTATION AND 
MOLECULAR DOCKING STUDIES OF HYPOTHETICAL PROTEINS OF 

ASPERGILLUS FUMIGATUSAF293

Shahik S 
 
Department of Genetic Engineering & Biotechnology, Faculty of Biological 
Sciences, University of Chittagong, Chittagong-4331, Bangladesh

Genome sequencing has postulated a huge number of gene products, many of 
hypothetical proteins with unidentified function. Exploring and annotating the 
functions of hypothetical proteins is important in Aspergillus fumigatus, a fungus 
pathogenic particularly in individuals with an immunodeficiency. In this study, 
sequences of 5 hypothetical proteins of Aspergillus fumigatus Af293 were 
annotated from NCBI. 3D structures were determined by homology modeling 
through Phyre2 and refined by ModRefiner computational tools. Then, the 
designed structures were further structurally analyzed by structure validation 
programs such as ERRAT, PROCHECK and QMEAN,. Secondary structural 
features were determined through SOPMA and interacting networks by 
STRING. The respective receptor was analyzed for the active site and pocket 
finder tools. Docking was studied by Autodock Vina software. The 3D structures 
of five proteins were modeled and their ligand binding sites were identified. We 
found domains and families of two proteins that might have ADP-ribosylation 
activity, molecular chaperone, heat shock protein activity, plasminogen/ 
hepatocyte growth factor activity, etc. Protein-ligand study shows the lowest 
energy of -7.4 kcal/mol for gi|66851587 and -6.7 kcal/mol for gi|66845370. 
Structural prediction of these proteins, detection of binding sites and drug 
designing of current study will facilitate further investigation of these proteins in 
the laboratory and in assist design of drugs against aspergillosis.

Keywords: hypothetical protein, Aspergillus fumigatus (Af293), aspergillosis, 
docking analysis, computational tools
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METHYLATION-SPECIFIC MULTIPLEX LIGATION-DEPENDENT PROBE 
AMPLIFICATION IN DETECTION OF FRAGILE X AND FRAGILE XE 

SYNDROMES IN MALE PATIENTS WITH INTELLECTUAL DISABILITY

Sansović I, Kero M, Barišić I 
 
University Children´s Hospital Zagreb, Zagreb, Croatia

Mutations in genes FMR1 and AFF2 on X chromosome cause Fragile X (FXS) 
and Fragile XE (FRAXE) syndromes respectively, two common forms of 
developmental delay/intellectual disability (DD/ID). The most frequent alteration 
in these genes is the abnormal extension of trinucleotide repeats in exon 1 and 
abnormal gene methylation. Any child with delay of speech, language, or motor 
development of unknown etiology should be considered for FXS testing, 
especially in the presence of a family history of ID, characteristic physical and 
behavioural phenotype, and in the absence of associated congenital anomalies. 
In an unselected group of males with DD/ID, the yield of positive test results for 
FXS is ~3%. The Methylation-Specific Multiplex Ligation-dependent Probe 
Amplification (MS-MLPA) method enables detection of deletions/duplications, 
and analysis of methylation status of promoter of FMR1/AFF2 gene in male 
subjects. To test the diagnostic yield of the MS-MLPA, we screened 576 males 
referred to the Department of Medical Genetics and Reproductive Health, 
University Children´s Hospital Zagreb in the 2010-2014 period for evaluation of 
the DD/ID. A clinical geneticist assessed all patients, excluded the common 
genetic syndromes and found the patients being of normal routine karyotype. 
MS-MLPA screening revealed FMR1- full mutation allele in 20 (3.5%) patients, 
and AFF2-full mutation allele in one patient, consistent with the expected results 
obtained by other diagnostic techniques. The simplicity and reliability of the MS-
MLPA method makes it an effective first-tier diagnostic test for screening male 
DD/ID patients.

Keywords: MS-MLPA, FMR1, AFF2, FXS, intellectual disability
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PHARMACOGENETICS APPLICATION TO FORENSIC TOXICOLOGY: 
SEQUENCING CYP2D6 IN POST-MORTEM BLOOD SAMPLES WITH HIGH 
CONCENTRATION OF TRAMADOL FOR THE DETECTION OF *3, *4, *6, *8, 

*10 AND *12 ALLELES

Fonseca S, Amorim A, Costa H A, Porto M, Franco J, Costa Santos J, Dias M 
 
Instituto Nacional de Medicina Legal e Ciências Forenses, I. P., Lisboa, 
Coimbra, Portugal

CYP2D6 enzyme is responsible for the metabolism of 20-25% of therapeutic 
drugs. CYP2D6 gene is located on the chromosome 22q13.1, has 4.2 kb, is a 
part of a cluster with 2 pseudogenes and is highly polymorphic. Genetic variants 
affect the hepatic expression and function of the enzyme and more than 20 
allelic variants are related to enzyme inactivation. Five to 10% of the European 
population is homozygous for allele *4, the most frequent null allele. Some 
authors have demonstrated a correlation between genotype and phenotype for 
tramadol. Tramadol is a centrally acting opioid analgesic and is bioactivated to 
O-desmethyl-tramadol that is responsible for the main analgesic effect. DNA 
from post-mortem blood samples was extracted by Chelex 100® method and 
quantified with Applied Biosystems Quantifiler Trio Kit ® by Real-time PCR. 
Fragments were amplified by PCR and verified by PHASTGEL® gradient 10-15 
electrophoresis. Sequencing was performed with Big Dye v.3.1 cycle sequence 
and analyzed in a Genetic Analyser AB3130. Allelic variants were found 
comparing the results with a reference sequence (GenBank entry M33388.1). 
Post-mortem blood samples were genotyped for CYP2D6 *3, *4, *6, *8, *10 and 
*12. The prevalence of CYP2D6 allele 4* was 27.5%, which is higher than the 
expected, based on large European population studies. Allelle *10 frequency 
was 7.5% and the other alleles were absent. These results can be used to 
exclude intoxication as cause of death and demonstrate the importance of 
genetic tools to forensic toxicology and pathology.

Keywords: pharmacogenetics, CYP2D6, forensic toxicology, post mortem 
samples, tramadol
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CORRELATION BETWEEN EXPRESSION OF IMMUNOHISTOCHEMICAL 
STAINING FOR CK7 AND CD10 WITH FUHRMAN GRADE IN CLEAR CELL 

RENAL CELL CARCINOMA

Mateljan I1, Livaja T1, Golubić M1, Vilović K2  
 
1School of Medicine, University of Split, Split, Croatia; 2Department of Pathology, 
University Hospital Split, Split, Croatia

Renal cell carcinoma (RCC) accounts for approximately 3% of adult 
malignancies. Classification of renal epithelial neoplasia has undergone 
significant changes over the last 3 decades. Advances in understanding of basic 
morphology, immunohistochemistry, cytogenetics and molecular pathology have 
led to more precisous classification. Clear cell RCC is the most common type of 
RCC in adults. The Fuhrman nuclear grade is the manner to classify the renal 
carcinoma, based by the nuclear form and size, and the presence of the 
nucleolus. Tumor samples from 20 patients with histopathology diagnosis of 
clear cell RCC, divided in the 4 Fuhrman grades, were examined by 
immunohistochemical staining for CK7 and CD10. The correlation of CK7 and 
CD10 was analyzed by Anova and Student Newman Multiple Comparison Test. 
We found that the lower Fuhrman nuclear grade (grade 1 in 10% and grade 2 in 
40% of tumor samples) was positively correlated to expression of cytokeratine 7, 
with 100% positive staining results and also positively correlated to expression 
of CD10 with 70% positive staining results. While there is a negative correlation 
between higher Fuhrman nuclear grade (grade 3 in 30% and grade 4 in 20% of 
tumor samples) and CK7 with 100% negative result for immunohistolochemical 
staining, it is in positively correlated to CD10 with 100% postitve staining results. 
Thus, we found that negative staining result for CK7 is related to a higher 
Fuhrman nuclear grade. The possible significance of this study can be in the 
more precise diagnosis of the Clear cell RCC.

Keywords: CK7, CD10, Fuhrman grade, Renal cell carcinoma, Clear cell RCC
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EXPRESSION OF HIF1α IN INITIALLY METASTATIC AND NON-METASTATIC 
GERM CELL TUMORS OF THE TESTIS

Livaja T1, Mateljan I1, Golubić M1, Vuko A2, Vilović K2  
 
1University of Split, School of Medicine, Split, Croatia; 2University Hospital Split, 
Department of Pathology, Split, Croatia

Testicular tumors are relatively rare, 1 to 2% of all malignant tumors in males. 
However, they are the most common malignant tumors in men at ages 15 to 35. 
Germ cell tumors, classified in seminomas and non-seminomas, are presented 
in 90-95% of cases. Seminomas are the most radiosensitive solid tumors. 
Nonseminomas are moderately radiosensitive and more likely to metastasize. 
Pathogenesis of germ cell tumors of the testis is still poorly understood, but it is 
known that various microenvironmental factors can play an important role. One 
of the main environmental factors is hypoxia. Hypoxia triggers angiogenesis 
through activation of various angiogenesis-related proteins including hypoxia-
inducible factor-1α (HIF-1α), which then activates oncogenic signaling pathways 
and inactivates tumor suppressor genes. In many studies, correlation between 
HIF1α overexpression and resistance to chemo/radiotherapy or metastatic 
potential has been noted. Hence, in this study we compared expression of 
HIF1α between initially metastatic and initially non-metastatic testicular germ cell 
tumors (seminomas and nonseminomas). We expected that expression of 
HIF1α will be high in nonseminomas and low or have no expression in 
seminomas. We used formalin-fixed, paraffin-embedded testicular tissue 
semples to stain them immunohistochemically and analyse the expression of 
HIF1α. We found that seminomas were negative to HIF1α, and nonseminomas 
were positive to HIF1α, either metastatic or non-metastatic. The expression of 
this hypoxia transcription factor may be the evidence why seminomas have such 
a good response to radiotherapy and nonseminomas are less radiosensitive 
than seminomas or have bigger metastatic potential.

Keywords: testis, HIF1α, non-metastatic germ cell tumors, metastatic germ cell 
tumors, Hypoxia
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MEASURING MOLECULAR DYNAMICS DURING DECOMPOSITION USING 
FFC-NMR & FFC-MRI IN PMI - A PRELIMINARY STUDY

Kanniappan S1, Lurie D2, Broche L2, Ross J2, Vanezis P3, Steele R4, Bubici S4, 
Ferrante G4, Wortley R1, Morgan R1 

1 JDI Centre for the Forensic Sciences, Department of Security and Crime 
Science, University College London (UCL), London, UK; 2 Bio-Medical Physics, 
School of Medicine & Dentistry, University of Aberdeen, Aberdeen, Scotland, 
UK, 3 Cameron Forensic Medical Sciences, Clinical Pharmacology, Barts and 
the London School of Medicine & Dentistry, Queen Mary University of London, 
London, UK; 4 Stelar Srl, Mede, Italy

Determination of post-mortem interval (PMI) is an integral part in forensic 
pathology. Magnetic resonance relaxometry is non-invasive and requires 
minimal sample preparation for an analysis. This uses fast field-cycling nuclear 
magnetic resonance (FFC-NMR) to measure the T1 relaxation time as a function 
of magnetic field. T1-dispersion plots are sensitive to molecular dynamics and 
allow qualitative and quantitative analysis of tissue status, through features 
called Quadrupolar Peaks. The recently developed FFC-MRI allows spatially 
discriminated measurements of T1-dispersion on large samples. We 
investigated the PM decomposition changes in porcine femoral musculoskeletal 
tissues. The samples were used as an analogue to measure the rate of changes 
in musculoskeletal tissues during the decomposition process, which involve 
molecular changes and the emergence of metabolites. The decomposition 
changes in the skeletal muscle tissue, fatty tissue and bone marrow were 
examined. Samples was analysed using NMR using a commercial relaxometer 
(Stelar) and a home-built FFC-MRI scanner. Among the three types of tissues 
examined, skeletal muscle showed the greatest delay in postmortem changes 
and did not show detectable changes in the T1-dispersion curve until 48h had 
elapsed. Quadrupolar peaks were observed in all dispersion curves. There were 
significant variations of amplitude observed on each day of the experiment 
depending on the localization of the samples. This is a preliminary study that 
offers a proof of concept that FFC-NMR and FFC-MRI methods are able to 
measure decomposition changes. The implications of these findings have great 
significance for developing an approach for a more systematic determination of 
the PMI.

Keywords: Post Mortem Interval (PMI), Fast Field-Cycling Nuclear Magnetic 
Resonance (FFC-NMR), Fast Field-Cycling Magnetic Resonance Imaging (FFC-
MRI), Decomposition, Post-Mortem
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VAGINAL MICROBIOME IN HEALTH AND DISEASE

Nelson T M, Borgogna J C 
 
Montana State University, Bozeman, MT, USA

The vaginal tract microbial communities (microbiota) of healthy women are 
typically dominated by one of several bacterial species of the genus 
Lactobacillus. Therein, lactobacilli produce an excess of lactic acid creating an 
acidic environment (pH 2.8-4.2) comprising protonated lactate inhospitable to 
many non-Lactobacillus commensals and potential vaginal pathogens. Bacterial 
vaginosis (BV) is the most common vaginal disorder among reproductive age 
women and is linked to several significant morbidities. Though the exact 
mechanism leading to BV or its causative agents remain to be determined, it is 
associated with a depletion of the typically dominant Lactobacillus species, an 
increase in strict and facultative anaerobes, and an increase in vaginal pH, 
vaginal odor, and discharge. Rates of BV have been reported to be exacerbated 
by smoking, douching, and sex with a new partner. Using integrated 
metagenomic and metabolomic approaches, we have begun exploring the 
biochemistry associated with BV and uncovered potentially important insight into 
its etiology.

Keywords: bacterial vaginosis, biogenic amines, microbiome, vaginal health, 
Lactobacillus
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GENEXPERT MTB/RIF ROLE IN THE ABSENCE OF A FUNCTIONAL LAB 

Ahel J1, Tabain V1, Martinis F2, Modongo C3  

1University of Zagreb, Medical School, Zagreb, Croatia; 2University of Split, 
Medical School, Split, Croatia; 3Botswana-UPenn Partnership, Gaborone, 
Botswana

Despite giant leaps in the fight against infectious diseases in the past decades, 
tuberculosis remains a continuous threat to the progress of many developing 
countries. In sub-optimal settings, such as the current one in Botswana, where 
the only culture lab is not functional, the challenges to rational clinical decision-
making are even more pronounced. A total of 10,703 samples were received at 
The Botswana National Tuberculosis Reference Laboratory (NTRB) in 2014, 
and their results, together with DST, are the main tools of diagnosis and 
treatment planning. Unfortunately, an equipment breakdown on December 2014 
led to the suspension of testing and sample rejections. Bearing in mind that in 
2014 there were 5633 MGIT tubes unloaded at NTRB, 921 of which were MTB 
while 1058 were NTM, it is evident that no rational clinical diagnosis and 
treatment plan can be established by microscopy alone. GeneXpert MTB/RIF 
has shown to be of enormous help in the diagnosis and treatment plan for TB 
patients in the settings of culture lab unavailability. GeneXpert MTB/RIF is an 
automated, cartridge-based nucleic amplification assay for the simultaneous 
detection of TB and rifampicin resistance directly from sputum in less than two 
hours. The GeneXpert® MTB/RIF purifies and concentrates Mycobacterium 
tuberculosis bacilli from sputum samples, isolates genomic material from the 
captured bacteria by sonication and subsequently amplifies the genomic DNA by 
PCR. In comparison, standard cultures can take 2 to 6 weeks for MTBC to grow 
and conventional drug resistance tests can add 3 more weeks. When used in 
combination with smear microscopy, it can be used to differentiate between MTB 
and NTM, in addition to diagnosing those patients that came back false-negative 
by microscopy. Additionally, the detection of Rifampicin resistance plays a 
pivotal role in the treatment plan when DST cannot be preformed. In cases 
where resistance is present, the patient is proclaimed an ‘’MDR-TB suspect’’ 
and can be treated as a confirmed case of MDR-TB until proven otherwise.

Keywords: tuberculosis, GeneXpert, Botswana, MDR-TB
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IMPACT OF EARLY ENTERAL NUTRITION ON THE NUTRITIONAL STATUS 
AND COURSE OF DISEASE IN PATIENTS WITH ACUTE PANCREATITIS 

Holik D, Miškulin M, Abičić I, Brkić S, Kordić I, Tot A 

“J. J. Strossmayer” University of Osijek, School of Medicine, Osijek, Croatia

In patients with acute pancreatitis (AP), nutritional support is required if normal 
food cannot be tolerated within several days. The aim of this study was to 
compare the effects of early enteral nutrition (EN) and total parenteral nutrition 
(TPN) in patients with acute pancreatitis. 35 patients with mild acute pancreatitis 
were enrolled in the study. 30 patients who completed the study were divided in 
two groups according to the type of nutritional support.  Patients in EN group 
(n=10) were given Alitraq, Abbott, 25-30 kcal/kg, via nasojejunal tube together 
with general supportive treatment. The patients in TPN group (n=20) were given 
total parenteral nutrition in continuous infusion through central venous catheter. 
Mean values of CRP on day 7th of the treatment in the EN group were 101.5 and 
in the TPN group 142.6 (p=0.12). A decrease in the BMI was higher in the TPN 
group when compared to start values (7.41%; p = 0.06), whereas in the EN 
group after initial decrease it approached the baseline values. The values of 
serum calcium in the EN group and TPN group were 2.11±0.11 mmol/L and 
2.06±0.16 mmol/L respectively (p=0.26). An increase in the serum albumin 
levels according to baseline was 6.5% in the EN group and 0.2% in the TPN 
group (p=0.06). A length of hospitalization was in average 2 days longer in the 
TPN group. An incidence of complications was similar in both groups. EN was 
proven as equally efficient and safe as was TPN in the course of treatment of 
acute pancreatitis. 

Keywords: acute pancreatitis, early enteral nutrition, total parenteral nutrition
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IN VITRO STUDIES OF OXIDATIVE STRESS IN KIDNEY STONE 
FORMATION

Kizivat T1,2, Smolić M1, Smolić R1,2, Bilić Čurčić I1,2, Marić I1,2, Roguljić H1,2, 
Tolušić Levak M1, Milas Ahić J1, 2, Včev A1,2, Tucak A1  
 
1School of Medicine Osijek, Croatia; 2Osijek University Hospital Center, Osijek, 
Croatia

Urolithiasis is a result of formation and retention of crystals within kidneys. 
Numerous causes may lead to kidney stone formation. However, most kidney 
stones are predominantly composed of calcium oxalate, which generates free 
radicals that toxic to renal tubular cells. The aim of this work was to study the 
toxic effect of oxalate to renal cells and possible inhibition of oxalate induced 
oxidative stress by antioxidant treatment. Pig kidney epithelial cells (LLC-PK1) 
were used as in vitro model of urolithiasis. Oxidative stress was induced by 
exposure of LLC-PK1 cells to sodium oxalate (NaOX). To prevent oxidative 
stress, LLC-PK1 cells were pretreated with different concentrations of vitamin E, 
an antioxidant. Cytotoxicity of oxalate against LLC-PK1 cells was determined by 
cell counting and light microscopy. Oxidative stress was evaluated by 
exp ress ion o f supe rox ide d i smu tase (SOD) by RT-PCR and 
immunohistochemically (using anti-SOD I antibody). In the cells treated with 
NaOX only, necrosis was proportional to the concentration of NaOX. 
Interestingly, cells treated with vitamin E prior to NaOX exposure showed lover 
levels of necrosis. Positive correlation of SOD expression was observed in all 
groups of cells. Antioxidant pretreatment of the cells with vitamin E later 
exposed to oxalate can hamper oxalate induced oxidative stress generation in 
kidney cells. Vitamin E may play a role in prevention of urolithiasis. Further 
evaluation of its potential as a prevention agent of urolithiasis is needed.

Keywords: urolithiasis, antioxidant, prevention, LLC-PK1, vitamin E
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IN UTERO EXPOSURE TO 5-AZACYTIDINE INDUCES STAGE-DEPENDENT 
APOPTOSIS AND EPIGENETIC CHANGES IN GERM CELLS OF FETAL RAT 

TESTIS

Katusic Bojanac A1, Herceg Z2, van Donselaar E3, Sincic N1, Serman L1, 
Vlahovic M1, Bulic-Jakus F1  
 
1School of Medicine University of Zagreb, CERR, Department of Biology, 
Laboratory for Epigenetics and Molecular Medicine; 2Epigenetics Group, 
International Agency for Research on Cancer, Lyon, France; 3EMSA, Cellular 
Architecture & Dynamics, Department of Cell Biology, Faculty of Sciences, 
Utrecht University, Utrecht, The Netherlands

Epigenetic drug and hypomethylating agent 5-azacytidine (5-azaC) disturbs 
histology and induces epigenetic changes in adult testis, while little is known 
about its effect on fetal testis. The goal of this study was to examine the effect of 
5-azaC application in rat fetal testis. 5-azaC was applied once i.p. (5 mg/kg) to 
female Fisher rats on 13th, 14th, 15th or 16th day and fetal testes were isolated 
at 20th day of pregnancy. Apoptotic cells were found in all experimental groups 
as confirmed by classical histology and apoptotic markers cleaved-caspase 3 
and TUNEL on semi-thin cryosections. Electron microscopy has shown that 
apoptotic cells were prospermatogonia with middle to late apoptotic morphology. 
E15 was the most affected stage by application of 5-azaC as shown by 
apoptotic index. In testes treated at day 15, at the E18 almost no apoptotic cells 
were found and they have started to appear on E19. We hypothesized that 
delayed apoptosis of prospermatogonia is related to the impairment of de novo 
DNA methylation caused by 5-azaC incorporation. Genome-wide methylation in 
fetal testis was investigated by pyrosequencing. Methylation levels of cytosines 
in CpG dinucleotides of repetitive elements (LINE-1 and Satellite regions) were 
changed in comparison to controls. Induced global hypomethylation was found 
on E19 in the 5-azaC treated group at E15. Our results have defined the E15 of 
rat pregnancy as the most sensitive stage for the activity of 5-azaC. Delayed 
apoptosis of prospermatogonia seems to be related to impairment of de novo 
DNA methylation process.

Keywords: 5-azacytidine, rat, testis development, apoptosis, global methylation
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DISTRIBUTION OF HEPATITIS C VIRUS GENOTYPES IN DIFFERENT RISK 
GROUPS IN CROATIA AND IMPACT ON THERAPEUTIC OPTIONS

Vranes J1,2, Vilibic-Cavlek T1,3, Retkovac B4, Ljubin-Sternak S1,2, Orban M2, 
Stipesevic-Rakamaric I5, Vince A6 

1Zagreb University Medical School, Zagreb, Croatia; 2Teaching Institute of Public 
Health “Dr. Andrija Stampar”, Zagreb, Croatia; 3Croatian Institute of Public Health, 
Zagreb, Croatia; 4Prison Hospital, Zagreb, Croatia; 5Public Health Institute of 
Varazdin County, Varazdin, Croatia; 6University Hospital for Infectious Diseases “Dr. 
Fran Mihaljevic”, Zagreb, Croatia

New therapeutic options significantly improved the outcome of chronic hepatitis C 
therapy in patients infected with genotype 3. The aim of this study was to determine 
the differences in genotypes distribution of hepatitis C virus (HCV) in different risk 
groups, among prisoners, intravenous drug addicts and high-risk sexual behavior 
persons in Croatia. Because of the dominant prevalence of genotype 3 in Croatian 
intravenous drug users, it is expected that HCV genotype 3 will be more prevalent in 
the intravenous drug addicts than in other studied groups. The data about HCV 
genotype distribution in population of prisoners in Croatia are missing. Generally, the 
most prevalent genotype in Croatian population is subtype 1b, associated with 
unsafe medical procedures before 1993. The study included 93 HCV seropositive 
patients classified in three groups, the first group consisted of prisoners (n=32), the 
second one of intravenous drug addicts (n=35), and the third group (n=26) was 
persons with high-risk sexual behavior such as men who have sex with men, 
commercial sex workers and their clients and persons with sexually transmitted 
diseases. Patients from all three groups were anti-HCV positive; they not receive 
any antiviral therapy. HCV RNA was detected in sera by qualitative and quantitative 
polymerase chain reaction and genotyped. HCV RNA was present in 71 of 93 
samples (75.3%). The prevalence of HCV RNA among anti-HCV-positive 
intravenous drug addicts was significantly higher compared to the prevalence of 
HCV RNA among seropositive prisoners and the high-risk sexual behavior persons 
(88.6%, 65.6% and 73.3%, respectively; p<0.05). HCV genotype 3 was significantly 
more prevalent among intravenous drug addicts than among prisoners and high-risk 
sexual behavior persons (p<0.01). Genotype 3 was the predominant type in the 
intravenous addicts group (80.7%), while genotype 1 was predominant in two other 
studied groups (40/68; 58.8%). Genotype 2 was detected only in one intravenous 
drug addict, while genotype 4 characteristic for European immigrants from African 
countries was detected only in one patient from high-risk sexual behavior group. 
Genotypes 5 and 6 were not detected in any patient. Dominant presence of HCV 
genotype 3 in intravenous drug addicts in Croatia may be result of group 
homogeneity and younger age. Prisoners and high-risk sexual behavior persons 
were less homogeneous groups and prisoners had additional risk factors besides 
drug addiction.

Keywords: hepatitis C therapy, molecular epidemiology, prisoners, intravenous drug 
addicts, high-risk sexual behavior persons
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DIFFERENTIAL GENE EXPRESSION AND METHYLATION SIGNATURES OF 
MIXED LINEAGE LEUKEMIAS

Dogan S1, Kurtovic-Kozaric A1, Marjanovic D1,2, Turan Y1  
 
1International Burch University, Sarajevo, Bosnia and Herzegovina; 2Institute for 
Anthropological Research, Zagreb, Croatia

Mixed lineage leukemias (MLL) express unique clinical and biological 
characteristics. MLL interacts with over 50 different genes resulting in 
expression of chimeric proteins whereby the MLL amino-terminal portion is 
fused to the carboxy-terminal portion of the partner. Chromosomal 
translocations t(9;11), t(11;19) and t(4;11) leading to MLL-AF9, MLL-ENL and 
MLL-AF4 fusions are the most frequent. Leukemias with MLL rearrangements 
are mostly driven through dysregulation of a transforming gene expression 
program, making it a unique epigenetic model of leukemia. Using the whole 
genome profiling of acute myeloid leukemias (AMLs), we analysed the 
differential gene expression, methylation pattern, and mutational spectra 
between MLL and other AML types (n=197). We found that 120 genes were 
differentially expressed, with 36 genes characterized by more than twofold 
expression difference. In this study, we will present differently expressed genes 
with and their potential role in leukemogenesis. Since rearrangements of the 
MLL gene lead to aberrant methylation, we investigated differential methylation 
patterns among MLL and other AML types and identified affected methylation 
hotspots.

Keywords: MLL, mixed lineage leukemia, gene expression, methylation, TCGA
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PHARMACOGENOMICS OF ANASTRAZOLE COULD PREDICT 
INTERPATIENT VARIABILITY IN INTENSITY OF ADVERSE EFFECTS

Bojanić K, Kizivat T, Kuna L, Wagner J, Smolić R, Božić I, Mršo M, Raguž-Lučić 
N, Včev A, Smolić M 
 
“J. J. Strossmayer” University, School of Medicine, Osijek, Croatia

Anastrozole is a selective competitive aromatase inhibitor (AI) widely used as 
adjuvant treatment for early stage breast cancer. Phase I metabolism of 
anastrazole involves N-dealkylation by CYP3A4 and CYP3A5, whereas phase II 
predominantly involves glucuronidation by UGT1A4. The most common adverse 
events of AIs are osteoporosis and musculosceletal events, whereas 
hepatotoxicity is less frequent. We aimed to elucidate genetic polymorphism of 
enzymes involved in anastrazole metabolism and determine the role of 
CYP3A4, CYP3A5 and UGT1A4 pharmacogenomics in the interindividual 
variations in anastrazole metabolism and the intensity of adverse effects. 42 
postmenopausal women with hormone-receptor positive early breast cancer 
treated with anastrozole were included in the study. Liver stiffness measurement 
(LSM) using transient elastography by the FibroScan (Echosens, France) and 
bone mineral density (BMD; g/cm2) by dual-energy x-ray absorptiometry 
(«Lunar Prodigy») were measured. Genotyping of SNPs in the UGT1a4 
(rs6755571), CYP3A5 (rs776746) and CYP3A4 (rs2740574) genes was 
performed by Taqman real-time PCR.  
Osteopenia was found in 34 % and osteoporosis in 17% of participants. The 
cumulative incidence of NAFLD was 24.6% in the study group. However, the 
correlation in the interpatient variability in the intensity of hepatotoxicity or 
osteoporosis to functional genetic polymorphisms studied was not found.  
Thus, the intensity of adverse effect play an essential part in maintaining patient 
complience to anastrazole therapy. Functional genetic polymorphisms of 
enzymes involved in anastrazole metabolism could be correlated to altered 
aromatase activity, disease prognosis and severity of aromatase inhibitor 
adverse effects, however large genotyping studies are obligatory.

Keywords: anastrazole, pharmacogenomics, polymorphism, adverse effect, 
breast cancer
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CLINICAL SIGNIFICANCE OF CONVENTIONAL KARYOTYPE AND QF-PCR 
IN DETECTION OF FETAL CHROMOSOMAL ABNORMALITIES: 3-YEAR 

SINGLE CENTRE EVALUATION

Kozaric M1, Kurtovic-Kozaric A1, Nefic H2, Mesihovic Dinarevic S1, Godinjak 
Z1, Hasic A3, Marjanovic D4  
 
1Clinical Center of the University of Sarajevo, Sarajevo, Bosnia and 
Herzegovina; 2Faculty of Natural Sciences, University of Sarajevo, Sarajevo. 
Bosnia and Herzegovina; 3Faculty of Natural Sciences, University of Sarajevo, 
Sarajevo, Bosnia and Herzegovina; 4International Burch University, Sarajevo, 
Bosnia and Herzegovina

This study aims to compare the advantages of two widely used methods for fetal 
chromosomal detection, karyotyping and QF-PCR, together with the indications 
for invasive prenatal diagnosis. We retrospectively investigated 1,305 
amniocenteses analysed by karyotyping, QF-PCR or both methods 
simultaneously. We assessed the results of each method and compared them to 
the indications for prenatal testing including maternal age, fetal ultrasound 
findings, and serum screening. We found 40 (3.1%) abnormalities, where 70% 
of those abnormalities were numerical and 30% were structural abnormalities 
undetectable by QF-PCR methods. Many structural abnormalities do not have 
clinical significance and we found that 21% of found structural abnormalities 
were clinically significant but undetectable by QF-PCR (0.3% of all 
amniocentesis analysed). Even though QF-PCR is a fast and reliable method, 
physicians should be aware of the limitations of various methodologies for 
detection of fetal abnormalities and assign the proper method to the indication 
for amniocentesis.

Keywords: amniocentesis, karyotype, QF-PCR, prenatal diagnosis, fetal 
abnormalities
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MODELING IGG GLYCOSYLATION CHANGES IN AGING

Vojta A1, Benedetti E2, Lauc G3,4, Krumsiek J2  
 
1Division of Biology, Department of Molecular Biology, Faculty of Science, 
University of Zagreb, Zagreb, Croatia; 2Helmholtz Zentrum München, Institute of 
Computational Biology, München, Germany; 3Faculty of Pharmacy and 
Biochemistry, University of Zagreb, Zagreb, Croatia; 4Genos Glycobiology 
Laboratory, Zagreb, Croatia

Most membrane and extracellular proteins are glycosylated, which makes the 
attached oligosaccharide an integral part of the glycoprotein, thus altering its 
structure and function. Glycosylation of IgG is of particular interest. The glycan 
part critically affects the effector function of the antibody. The glycosylation 
pattern is a result of a complex interplay of many enzymes connected into an 
intricate network. To understand how this network changes with age, we used 
the IgG glycome data from several hundreds of individuals. We built a 
correlation network of glycan structures based on our extensive dataset. Our 
model uses covariance regression with Markov chain Monte Carlo simulations, 
with independent fitting of the mean and the covariance for each glycan 
structure. This strategy required careful model selection, evidence of Markov 
chain convergence and visualization of the covariance matrix in a network form, 
which represents the basis for biological interpretation. We found good 
clustering into different IgG classes when the model was applied to the integral 
dataset, with strong positive correlations within individual IgG classes and 
mostly negative correlations between different classes. To gain a deeper insight 
into the aging process, we shifted our focus to the correlations within individual 
IgG classes. Our preliminary results have identified several key glycosylation 
enzymes that might serve as control points for the whole network and point to 
their role in changes in the glycome observed during aging, affecting the IgG 
effector function and thus having a possibly important role in both the 
autoimmune diseases and cancer.

Keywords: IgG glycosylation, MCMC, regression, glycan age, covariance
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ABERRANT METHYLATION AND EXPRESSION OF GLYCO-GENES IN 
CANCER

Vojta A, Samaržija I, Zoldoš V 
 
Division of Biology, Department of Molecular Biology, Faculty of Science, 
University of Zagreb, Zagreb, Croatia

Changes in glycosylation patterns are often associated with malignant cell 
transformation and tumor progression. Data about epigenetic deregulation of 
protein glycosylation in cancer are accumulating. However, there is no 
comprehensive analysis of the impact of epigenetic changes of glyco-genes in 
cancer. We present an analysis of changes in DNA methylation level and 
expression level of glyco-genes in different cancer types based on the publicly 
available expression and methylation datasets. Our analysis revealed that 
GALNT9 (N-acetylgalactosaminyltransferase 9) and MGAT5B (N-
acetlyglucosaminyltransferase 5) are the genes most frequently demethylated in 
different types of cancer. On the other hand, among genes with the highest 
difference in expression between normal and cancer tissue, there were several 
genes from the family of N-acetylgalactosaminyltransferases (GALNT). We 
conducted a parallel expression and methylation analysis on several unrelated 
datasets representing hepatocellular carcinoma, breast cancer, melanoma and 
cervical cancer. Intersection of genes with altered expression/methylation in 
different cancer types suggests that galactosylation is highly perturbed. 
Moreover, the GALNT6 gene appears to be among the top ranked genes on 
both lists (differential promoter methylation and expression), which suggest its 
regulation by CpG methylation. The pathways of sialylation, fucosylation and 
mannosylation were also found to be perturbed in cancer tissue. Some of the 
involved genes seem to be epigenetically regulated by methylation.

Keywords: glyco-gene, expression, methylation, cancer, epigenetics
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EPIGENETIC MODULATION OF N-GLYCOME FROM HEPG2 CELLS

Tadić V1, Markulin D1, Klasić M1, Krištić J2, Dobrinić P1, Korać P1, Lauc G3, 
Zoldoš V1  
 
1Faculty of Science University of Zagreb, Department of Biology, Division of 
Molecular Biology, Zagreb, Croatia; 2Genos Ltd, Zagreb, Croatia; 3Genos Ltd, 
Zagreb, Croatia

Protein N-glycosylation is an important posttranslational modification which 
affects protein structure and function. A great amount of plasma proteins are 
synthesized in liver and changes in the plasma glycans are often associated 
with different types of liver diseases, including hepatocellular carcinoma (HCC). 
HepG2 cell line is a hepatocellular carcinoma cell line with secretome is 
comparable to secretomes of HCC patients. Using different concentrations of 
DNA methylation inhibitors (5-aza-citidine, 5-aza-2-deoxycitidine and 
Zebularine) we have induced hypomethylation in HepG2 cells. Following 72-h 
treatment with inhibitors, HepG2 cell population was evaluated for survival, cell 
cycle stage, and karyotype changes, and glycans were measured from the 
HepG2 secretome using HILIC and MS. The treatment with all three epigenetic 
inhibitors changed DNA methylation and glyco-gene expression level, as well as 
in N-glycome composition of HepG2 secretome. The presented work contributes 
to our understanding of DNA methylation-inhibitor efficiency in altering the N-
glycan profiles of secreted proteins, but also shows the need for precise dosage 
of known epigenetic therapies.

Keywords: N-glycome, HepG2 cells, epigenetic inhibitors, glyco-gene 
expression, DNA methylation
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NEW INSIGHTS INTO POSSIBLE MECHANISMS OF PENTADECAPEPTIDE 
BPC 157 ACTIVITY IN ENDOMETRIAL REGENERATION

Pavelić-Turudić T1, Sikirić P2, Erceg Ivkošić I1, Bauman R1, Gregov M3, Habek 
D1  
 
1Department of obstetrics and gynecology, Sveti Duh Clinical Hospital, Zagreb, 
Croatia; 2Departments of Pharmacology and Pathology, University of Zagre, 
School of Medicine, Zagreb, Croatia; 3Department of obstetrics and gynecology, 
Clinical Hospital Center Zagreb, Zagreb, Croatia

Our earlier studies have shown that damage of endometrium caused by 
cysteamine was inhibited after BPC 157 administration intraperitoneally and 
perorally in Wistar Albino rats. Now we hypothesized that beneficial effect of 
BPC 157 is mediated through the nitric/nitrogen oxide (NO) system. NO is a free 
radical, in mammals an important cellular signaling molecule involved in many 
physiological and pathological processes. Low level NO production is important 
in protecting different organs. We modulated the NO-system by the use of its 
blocker L-NG-nitroarginine methylester (L-NAME) or L-arginine, the precursor of 
NO. We used 5 mg/kg/day of L-NAME and 200mg/kg/day L-arginine 
intraperitoneally alone or in combination. Cysteamine and BPC 157 were 
administered as usual: cysteamine was applied directly in each of the uterus 
horns (40mg/0.5ml/uterus horn) and BPC 157 (10µg/kg or 10ng/kg per day) 
intraperitoneally (5ml/kg), or per-orally (12ml/rat/day, 0.16ug/ml, 0.16ng/ml). Our 
results show the expected activity of the BPC 157 in modulated conditions of the 
NO system, both when we used L-NAME as the blocker of NO or with the L-
arginine as precursor. We conclude that regeneration of the endometrium 
achieved with BPC 157 could be explained by the role of the NO-system. 
Further investigation will clarify the details of this mechanism.

Keywords: BPC 157, endometrium, NO system, regeneration, free radical
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HUMAN LIMBAL EPITHELIAL CELLS CULTURED ON DIFFERENT 
SCAFFOLDS

Tominac Trcin M1, Dekaris I2, Mijovic B3, Bujic M1, Zdraveva E3, Dolenec T1, 
Pauk-Gulic M2, Mrsic G4, Primorac D, Kuna K5, Popovic M6  

1University Hospital Centre Sestre Milosrdnice, Tissue bank at University 
Department of Traumatology, Zagreb, Croatia; 2Specialty Eye Hospital Svjetlost, 
Department of Ophthalmology Medical Faculty, University of Rijeka, Rijeka, 
Croatia; 3Department of Basic Natural and Technical Sciences, Faculty of Textile 
Technology, University of Zagreb, Zagreb, Croatia; 4Center for Forensic 
Investigations, Research and Expertise “Ivan Vučetić”, Zagreb, Croatia; 
5University Hospital Centre Sestre Milosrdnice, Gynecology and Obstetrics 
Department, Zagreb, Croatia; 6Department of Biology, Faculty of Veterinary 
Medicine, University of Zagreb, Zagreb, Croatia

The aim of the study was to investigate the impact of electrospun polyurethane 
and polycaprolactone nanoscaffolds, before and after hydrolytic surface 
modification, on viability and differentiation of cultured human eye epithelial 
cells, in comparison with natural scaffolds. The scaffolds used were: amniotic 
membrane, fibrin, polyurethane (PU) and polycaprolactone (PCL) nanoscaffolds, 
with or without prior NaOH treatment.Human placenta was taken at elective 
caesarean delivery. Fibrin scaffolds were prepared from commercial fibrin glue 
kits. Nanoscaffolds were fabricated by electrospinning. Limbal cells were 
isolated from surpluses of human cadaveric cornea and seeded on feeder 3T3 
cells. Scaffolds morphological characterization was performed using scanning 
electron microscopy. Human limbal cells were identified by immunofluorescence 
confocal laser scanning microscope using markers for limbal stem cells p63 and 
differentiated cells of the cornea CK3. 
There was statistically significant difference in viability of cells cultured on plastic 
and cells cultured on all other scaffolds. Cells grown on fibrin and amnion 
showed higher viability compared to the electrospun nanoscaffolds. On the other 
hand, electrospun PU, PCL and electrospun PCL treated with NaOH had more 
than 80% of limbal cells positive for stem cell marker p63. SEM photographs of 
all tested scaffolds showed good colony spreading of seeded limbal cells. 
Although compared to natural carriers, the higher porosity and larger surface of 
nanoscaffolds and their NaOH treated versions promised superior cell 
attachment and spreading, this was not the case. They showed lower cell 
viability compared to fibrin and plastic. On the contrary, high percentages of p63 
positive cells on these scaffolds still makes them good candidates as efficient 
delivery systems for therapeutic purposes. Modifications in nanoscaffold surface 
properties should be more thoroughly tested to achieve higher level of viability 
and proliferation. 

Keywords: limbal stem cells therapy, limbal stem cell deficiency, scaffolds, 
electrospun scaffolds, viability
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INFLUENCE OF CHRONIC STRESS ON OBR EXPRESSION IN STEM CELL 
ZONE OF ADULT SPRAGUE-DAWLEY RAT ADRENAL GLAND

Ivić V1, Balog M1, Labak I2, Blažetić S2, Heffer M1  
 
1”J. J. Strossmayer” University of Osijek, School of Medicine, Osijek, Croatia; 2J. 
J. Strossmayer University of Osijek, Department of Biology, Osijek, Croatia

Adult Sprague-Dawley rat adrenal gland contains the stem cell zone located 
between glomerular and fascicular zones of the adrenal cortex. This zone is 
crucial to the long-term maintenance of adrenal gland and its ability to respond 
to stress. The adrenal gland expresses leptin receptor (ObR), which is generally 
in charge of energy intake and expenditure. The role of ObR in adrenal gland is 
not known. The aim of this study was to examine the influence of chronic stress 
on ObR expression in the stem cells of the adrenal gland of male (NON-CAST), 
castrated male (CAST), female (NON-OVX) and ovariectomized female (OVX) 
Sprague-Dawley rats aged 15 months. After exposure to chronic stress, adrenal 
glands were collected and immunohistochemically stained using ObR antibody. 
ObR expression was found in endocrine portion of adrenal gland, particularly in 
the stem cell zone. Exposure to chronic stress lowers ObR expression in 
adrenal stem cells of NON-CAST comparing to control group (p=0, 011) and 
NON-OVX comparing to control group, but it has completely opposite effect in 
castrated animals. It increases ObR expression in adrenal stem cells of CAST 
and OVX in comparison to control group. The difference between castrated and 
noncastrated animals is even more noticable when OVX is compared to NON-
OVX group (p=0, 006). Chronic stress affects ObR expression in adrenal stem 
cells probably through involvement of sexual hormones. Further studies are 
required in order to understand destiny of adrenal stem cells after chronic 
stress.

Keywords: stem cell, leptin receptor, adrenal gland, stress, Sprague-Dawley rat
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IMMUNE REGULATION AND AUTOIMMUNE DISORDER

Park B1,2, Park S1,2, Kim J2,3  
 
1KRIBB, Functional Genomics Center, Daejeon, KOREA; 2UST, Daejeon, 
KOREA; 3KRIBB, Epigenome Research Center, Daejeon, KOREA

Most research on citrullination to date focuses on its role in autoimmune 
diseases such as multiple sclerosis and rheumatoid arthritis. However, few 
techniques exist that can accurately detect citrullination at the peptide level. For 
this purpose, we performed 2D-SDS-PAGE and immunodetection, as well as 
specific mass spectrometry, with labelled and unlabeled samples. Improving the 
currently existing detection strategies while focusing on the role of citrullinated 
proteins will be invaluable to elucidate the importance of this post-translational 
modification in vivo. The purpose of this study was to identify the proteins 
relatively more abundant in the synovial fluid (SF) of patients suffering from 
rheumatoid arthritis (RA) and osteoarthritis (OA) using high performance liquid 
chromatography coupled to mass spectrometry. The individual SF samples from 
each disease were pooled into two groups (RA and OA) to reduce the 
contribution of extreme individual values. Prior to the proteomic analysis, 
samples were immunodepleted from the top 20 most abundant plasma proteins, 
to enrich the lower-abundance protein fractions. Then, they were subjected to 
protein size fractioning and in-gel digestion, followed by reversed-phase peptide 
separation in a nano-LC system and subsequent peptide identification by LC-
MS-MS. This strategy led to the identification of 40 different proteins in SF, 
which is the largest number of SF proteins described up to date by proteomics. 
A relative quantification of the proteins between RA and OA was carried out by 
spectral counting analysis. In RA, our results show a greater relative abundance 
of proteins related to complement activation, inflammation and the immune 
response.

Keywords: auto-antibody, citrullination, rheumatoid arthritis, proteomics, 
massspectrometry
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RELIABILITY STUDY OF BREATH ALCOHOL TESTING PERFORMED WITH 
BREATHALYSERS (DRäGER ALCOTEST 7410PLUS AND 6810)

Jurič A, Fijačko A, Bakulić L, Orešić T, Gmajnički I 
 
Forensic Science Center "Ivan Vučetić", Zagreb, Croatia

In this paper, the main goal was to determine the accuracy of breathalysers. 
Therefore we performed two studies. The first study included 714 cases 
obtained from Requests for determination of blood alcohol concentrations, while 
the second one involved 58 healthy volunteers who consumed alcoholic 
beverages. Statistically processed data were obtained by regression analysis in 
both studies. In the second study we calculated the elimination factor of ethanol. 
Consdering the obtained results we compared breath alcohol concentrations 
with blood alcohol concentrations and determined that the results were within 
95% confidence interval. With these results we confirmed the high reliability of 
breathalysers for measuring breath alcohol concentrations as long as police 
officers perform the measurements according to the breathalyser producer’s 
instructions.

Keywords: breathalysers, breath alcohol concentrations, blood alcohol 
concentrations, GC-FID-HS, elimination factor
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POLYMORPHISM IN THE GLCCI1 GENE IS ASSOCIATED WITH RESPONSE 
TO COMMON ASTHMA TREATMENT IN CHILDREN

Banic I1, Rijavec M2, Plavec D1, Korosec P2, Turkalj M1  
 
1Children`s Hospital Srebrnjak, Zagreb, Croatia; 2University Clinic of Respiratory 
and Allergic Diseases Golnik, Golnik, Slovenia

Inhaled corticosteroids (ICS) are the most widely prescribed medications for 
controlling asthma. The level of response to treatment with ICS is characterized 
by high intra-individual repeatability and high inter-individual variability with up to 
50% of asthmatic patients having poor or even no response to treatment. 
Polymorphisms in GLCCI1, a gene important for the biological action of 
corticosteroids, have been associated with treatment response in asthmatics. 
Our aim is to determine treatment outcomes in children with asthma in 
association with GLCCI1 genotype. We recruited 252 children with asthma and 
assessed their health status and treatment outcome at recruitment point, after 6 
months and after 12 months. Genetic material was extracted from whole blood 
samples and genotyped for the rs37973 polymorphism in the GLCCI1 gene. 210 
children were treated with ICS continuously for at least 12 months. When 
treatment success was assessed by changes in asthma control according to 
GINA (Global Initiative for Asthma) guidelines after 6 months of regular use of 
ICS, the frequency of AA genotype was significantly higher in good responders 
(p=0, 0438) compared to GG genotype. The frequency of AA genotype was also 
significantly higher in good responders compared to moderate and bad 
responders (p=0, 0331). The level of response to treatment was defined as 
relative changes in asthma control between clinical visits. Our results show that 
adequate levels of response to treatment with ICS in children with asthma 
assessed as changes in asthma control after 6 months, are associated with a 
polymorphism in the GLCCI1 gene.

Keywords: asthma, SNP, inhaled corticosteroids, children, pharmacogenetics
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IS RISK FOR ASTHMA ASSOCIATED WITH BEING OVERWEIGHT, BUT NOT 
OBESE?

Banic I, Zivkovic J, Bulat Lokas S, Mrkic Kobal I, Lipej M, Plavec D, Turkalj M 
 
Children`s Hospital Srebrnjak, Zagreb, Croatia

Studies have indicated that increased BMI is a risk factor for asthma. The 
increase in adipose tissue metabolism in the overweight/obese leads to a 
systemic proinflammatory state and increase in serum levels of several 
inflammation mediators, including C-reactive protein (CRP). We wished to 
assess the effect of higher BMI on the risk for asthma and levels of inflammation 
in asthmatic children. Hence, we recruited 2000 children (asthmatics and non-
asthmatics). A cohort of 475 children and adolescents with asthma (2-22 years) 
underwent physical examination, basic anthropometric measurements, blood 
sampling and lung function tests for detection of inflammation biomarkers. We 
assessed their health status and treatment outcome at 3 timepoints: at the point 
of diagnosis of asthma, after 6 and 12 months. Participants were categorized 
into 4 groups according to BMI percentile: underweight, normal, overweight and 
obese. Increased BMI was more prevalent in male participants than in female 
and in preschool and school children compared to pubescents and adolescents. 
Levels of hsCRP were higher in overweight and obese participants, compared to 
children with normal BMI. When treatment success was assessed by changes in 
airway inflammation (fraction of exhaled nitric oxide, FeNO) after 6 months, 
increased FeNO levels were more frequent in bad responders, compared to 
children with good treatment response. The risk for asthma was higher in 
overweight participants compared to children with normal BMI, but not in obese. 
Thus, higher BMI increases the risk for asthma and the level of airway 
inflammation, affecting the level of disease control and response to common 
asthma treatment.

Keywords: asthma, obesity, BMI, children, inflammation
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Marie Allen (University of Uppsala, Uppsala, Sweden)                                                                  
Dr. Allen is a professor at the Department of Immunology, Genetics and Pathology 
at the Science for Life Laboratory, Uppsala University. She studied Molecular 
Genetics, Microbiology, and Gene Technology at Uppsala University. She received 
her MSc Biotechnology degree in 1990 and her PhD in Medical Science from the 
Department of Medical Genetics and Department of Forensic Medicine at Uppsala 
University, Sweden in 1995. Her research has continuously focused on 
development of techniques and assays to simplify and optimize forensic DNA 
analysis. A major goal is to enhance the possibilities to analyze samples that are 
degraded or present in limited amounts. Dr. Allen was awarded a Medal of the 
Pultusk Academy, Poland, for DNA identification of Copernicus. She has also 
received the Erik K. Fernström and Göran Gustavsson prizes by the Uppsala 
University. Since 2009, she has served as a member of the Commission for 
Forensic Medicine, a Norwegian commission appointed by the Ministry of Justice. 

Jeremy Austin (The University of Adelaide, Adelaide, Australia) 
Dr. Austin earned his Science Degree and PhD at the University of Tasmania. He 
worked on ancient DNA projects at the Natural History Museum in London from 
1994 to 2000.  From 2000 to 2003 he did research on comparative 
phylogeography of rainforest vertebrates at the University of Queensland. From 
2003 to 2005 he studied phylogeography and molecular systematics of Australian 
owls and lizards at Museum Victoria. Since 2005 he is based at the University of 
Adelaide, where he is an Associate Professor. His main research interests are 
evolutionary and conservation biology, human and wildlife forensics, ancient DNA, 
phylogeography and conservation genetics. His research uses ancient and 
modern DNA to understand the impacts of human activities over the last 200 
years on threatened and endangered species. He investigates the impact of 
climate change on genetic diversity and demography over the last 50,000 years 
and phylogeography of a range of vertebrates. 

Jack Ballantyne (University of Central Florida, Orlando, FL, USA)                                         
Dr. Ballantyne is a Professor of Chemistry at the University of Central Florida and 
the Associate Director for Research at the National Center for Forensic Science in 
Orlando, Florida. He possesses a B.Sc. (with Honors) in Biochemistry from the 
University of Glasgow, Scotland, a M.Sc. in Forensic Science from the University 
of Strathclyde, Scotland and a PhD in Genetics from the State University of New 
York at Stony Brook, NY. His current duties include teaching and conducting 
research in forensic molecular genetics. He teaches a variety of forensic biology 
courses to baccalaureate and Masters level students in the Forensic Science 
Program and nucleic acid biochemistry to PhD students in the Biomedical 
Sciences Program. Prior to entering academia, he was a casework forensic 
scientist in Scotland, Hong Kong, and New York where he proffered expert 
testimony in the criminal courts of these jurisdictions. He was the full time DNA 
technical leader in Suffolk County, New York and since then has served as a part-
time consultatnt DNA technical leader for the States of Mississippi and Delaware, 
the City of Dallas and Sedgwick County, Kansas. Among other things, he is the 
Chair of the New York State DNA Sub-committee, a regular visiting guest at the 
Scientific Working Group on DNA Analysis Methods, a member of the DoD Quality 
Assurance Oversight Committee and was a member of the World Trade Center 
Kinship and Data Analysis Panel.  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Guido Barbujani (University of Ferrara, Ferrara, Italy) 
Dr. Barbujani is a population geneticist, evolutionist and literary author, who has 
been working at the State University of New York in Stony Brook (NY), at the 
Padua and Bologna Universities, and is a professor at the University of Ferrara 
since 1996. His recent DNA studies focus on genetic characterization of ancient 
human populations, such as Paleolithic anatomically modern humans of Cro-
Magnoid morphology, the Etruscans and the Neolithic (nuragic) Sardinians. His 
studies of DNA differentiation among human populations, and of its spatial 
distribution, led to the conclusion that traditional human racial classification fails to 
account for most of the existing patterns of genetic variation. Apart from scientific 
publications, he is an author of three novels. 

Frederick Bieber (Harvard Medical School and Brigham and Women’s Hospital, 
Boston, MA, USA)         
Dr. Bieber serves as a Medical Geneticist at Brigham and Women’s Hospital and 
as Associate Professor of Pathology at Harvard Medical School in Boston, MA, 
USA. His work involves clinical laboratory genetic diagnostics and forensic 
medicine. He has a special interest in forensic DNA data banks and in genetic 
kinship analysis and participated in the DNA-based identification of victims of the 
twin tower attacks on September 11, 2001 and of Hurricanes Katrina and Rita. Dr. 
Bieber serves on Advisory Boards of the Royal Canadian Mounted Police, the 
Virginia Department of Forensic Science, and the U.S. Department of Defense. 

Bruce Budowle (University of North Texas, Health Science Center, Fort Worth, 
TX, USA) 
Dr. Budowle earned his PhD in Genetics from Virginia Polytechnic Institute and 
State University in 1979. He did postdoctoral work in immunogenetics and in 1983 
began a distinguished career in forensic genetics at the FBI laboratory in 
Quantico. Dr. Budowle became Executive Director of the Institute of Investigative 
Genetics and Professor in the Department of Forensic and Investigative Genetics 
at the University of North Texas Health Science Center at Fort Worth, Texas. He 
has published more than 460 articles, testified in over 200 criminal cases due to 
his expertise in molecular biology, population genetics, statistics and forensic 
biology. He authored or co-authored books on molecular biology techniques, 
electrophoresis, protein detection and microbial forensics. Some of Dr. Budowle’s 
efforts over the last decade are in counter terrorism, primarily in identification of 
victims from mass disasters. He worked as an advisor to New York State in the 
effort to identify the victims from the WTC attack. 

Henry Erlich (Roche Molecular Systems, Pleasanton, CA, USA)                                                  
Dr. Erlich is the Vice President of Discovery Research and Director of the Human 
Genetics Department at Roche Molecular Systems, Inc. He is a molecular 
biologist, geneticist, and immunologist, and has been engaged in the development 
and application of PCR in basic research, medical diagnostics, evolution and 
anthropology, and forensics. One of his major interests is the analysis of 
polymorphism in the HLA genes and the development of HLA typing tests for 
tissue typing, disease susceptibility, and individual identification. He has authored 
over 250 articles and is the recipient of various scientific awards. He received his 
B.A. from Harvard University and his Ph.D. in Genetics from the University of 
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Washington, Seattle and has been a postdoctoral fellow in the Department of 
Biology at Princeton and the Department of Medicine at Stanford. 

Nilufer Ertekin-Taner (Mayo Clinic, Jacksonville, FL, USA)  
Nilufer Ertekin-Taner,  M.D., Ph.D., is a neuroscientist at Mayo Clinic in Florida, 
with a special interest in  neurogenetics of Alzheimer's disease (AD).  She is a 
board-certified practicing neurologist with a subspecialty in behavioral neurology.  
She obtained her Ph.D. at Mayo Clinic's campus in Jacksonville. In 2009 she was 
appointed an Assistant Profesor of neurology and in 2014 became an Associate 
Professor of both neurology and neuroscience. Dr. Ertekin-Taner's laboratory aims 
to discover and characterize genetic factors which influence the risk of developing 
Alzheimer's disease and other neurodegenerative diseases through the use of 
combined genomic, transcriptomic and epigenetic approaches and to potentially 
provide therapeutic targets. Her laboratory also utilizes biological traits such as 
cognition to study the downstream effects of genetic factors.  

Arezou Ghazani (Harvard Medical School and Massachussetts General Hospital, 
Boston, MA, USA)                                                                                                                     
Dr. Ghazani is a medical geneticist and a nanoengineer. She earned graduate 
degrees in genomics and nanoengineering from the University of Toronto, after 
which she completed the American Board of Medical Genetics in clinical 
cytogenetics at Harvard Medical School. She conducts research in the field of 
nanodiagnostics at the Massachusetts General Hospital in Boston. Her work 
focuses on the application of nanotechnology instrumentation for detection of rare 
malignant cells in patients with cancer and her published work has appeared in 
numerous journals. Dr. Ghazani has lectured internationally and is Course 
Director of Principles of Genomics, a popular graduate course at Harvard 
University. 

Zdenko Herceg (International Agency for research on Cancer, Lyon, France) 
Zdenko Herceg is a molecular biologist with specialization in epigenetics and 
cancer research. He is currently Section and Group Head at International Agency 
for Research on Cancer (Lyon, France). Prior to joining IARC (1997), he was a 
post-doctoral scientist at the Research Institute of Molecular Pathology (IMP) in 
Vienna, Austria. He earned his Ph.D. (in 1995) from the University of St Andrews 
(UK) in the field of oncogenic transformation of human epithelial cells. He has 
authored more than 100 original peer-reviewed research publications in the field 
of epigenetics, mechanisms of carcinogenesis, and cancer research. Recent 
research projects aims at better understanding of epigenetic mechanisms in 
human cancer and providing critical information for the development of novel 
epigenetics-based strategies for cancer prevention and treatment (http://
www.iarc.fr/en/research-groups/sec3/index.php). 

Evelyne Heyer (National Museum of Natural History in Anthropology Genetics, 
Paris, France)  
Dr. Heyer got her diploma  from The Supagro (ENSAM) in 1987 and earned her 
doctorate at the University of Lyon I in 1991. She was appointed professor at the 
University of Quebec in Chicoutini, where she did research in the field of human 
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genetics. In 1996 she joined the CNRS. In 2003 she became an university 
professor at Paris 7. Since 2005, Dr. Heyer is a professor at the National Museum 
of Natural History in Paris. In 2013 she was appointed Commissioner for the 
renovation of the Museum of Man. Her special field of interest is tracing the history 
of human settlements in Central Asia and Central Africa and evaluating the impact 
of natural selection and socio-cultural behavior on human genetic evolution. 

Michael Hofreiter (University of Potsdam, Institute for Biochemistry and Biology, 
Potsdam, Germany) 
Michael Hofreiter, Ph.D., is full professor at University of Potsdam and head of 
group for evolutionary adaptive genomics. He earned his Ph.D. in 2002 at 
University of Leipzig. From 2002 to 2004 he was post-doctoral scientist at 
Department of Genetics, at MPI-EVA, Leipzig. After that he was head of Research 
Group Molecular Ecology at MPI-EVA in Leipzig. His group is working on 
palaeogenetics of various Pleistocene and Holocene species. Due to the 
degraded nature of the DNA involved they regularly also work on technical 
aspects of obtaining data from problematic samples. The currently featured 
articles all deal with various aspects of this challenge. 

Mitch Holland (The Pennsylvania State University, State College, USA)  
Dr. Holland holds a Bachelor of Science in Chemistry with a minor in Philosophy 
from Hobart Collage in Geneva, New York (1984). He earned his Ph.D. in 
biochemistry at the University of Maryland College Parkin 1989 and was a 
Postdoctoral Fellow at the Johns Hopkins University School of Medicine in 
Baltimore, Maryland, where he studied Human Genetics. He  is a Fellow in the 
American Academy of Forensic Sciences, has worked as an associate 
professorial lecturer in the Forensic Science Department at the George 
Washington University, and has been an adjunct faculty member at other colleges 
and universities. In 2005 he established a consulting firm to support the law 
enforcement and criminalistic laboratory communities. Since then, Dr. Holland is 
an Associate Professor of Biochemistry and Molecular Biology at The 
Pennsylvania State University where he was appointed Director of the Forensic 
Science Program in 2009. He has extensive experience of 18 years working with 
human remains identification cases, including the identification of victims from the 
World Trade Center disasters and from numerous commercial airline accidents. 

Mattias Jakobsson (University of Uppsala, Uppsala, Sweden) 
Dr. Jakobsson is an Associate Professor of Genetics at Upsalla University,  
Department of Evolutionary Biology. His special field of interest is mapping the 
evolutionary history of modern humans. His group worked on analyzing genes 
from a large number of individuals primarily living south of the Sahara, focusing on 
the Khoe and San people for which they found to be descendants of the earliest 
branching of the human family tree, separated from other people at least 100,000 
years ago. His research aims to investigate which genomic regions changed 
dramatically when modern humans emerged, and could therefore be crucial for 
the development of the modern humans. Together with his colleagues, he has 
shown how agriculture spread through Europe during the Stone age. Dr. 
Jakobsson had scientific publcations in prestigious journals such as Science, 
Nature and PNAS. He was selected as Wallenberg Academy Fellow, was 
awarded the Swedish Research Council’s grant for prominent young researchers 
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and was in 2012 awarded a starting grant by the European Research Council. He 
is also one of the leaders of the „Atlas of Ancient Human Genomes in Sweden“ 
project funded by the Swedish Foundation for Humanities and Social Sciences 
and the Swedish Research Council. 

Mark Jobling (University of Leicester, Leicester, United Kingdom) 
Mark Jobling is a professor of Genetics at the University of Leicester. He was 
brought up and educated in Durham and in 1981 he went to the University of 
Oxford to study Biochemistry where he did his Ph.D. at the Genetics Laboratory. 
He developed great interest in the human Y chromosome.  In 1992 he moved to 
the Department of genetics in Leicester to study human Y chromosome diversity, 
under an MRC Training Fellowship, where he remained until today, currently 
under the second renewal of a Wellcome Trust Senior Fellowship. 

Sreetharan Kanthaswamy (Arizona State University, Tempe, AZ, USA)  
Dr. Kanthaswamy obtained his BS (Honors) and MPhil in Genetics at the 
University of Malaya, Malaysia. He completed his PhD at UC Davis, and did his 
postdoctoral research at the University of Iowa, Carver College of Medicine. He is 
currently a tenured Associate Professor at the Arizona State University. His 
expertise is in population, forensic and conservation genetics. His research in 
primate genetics and genomics focuses on the investigation of anthropogenic and 
natural forces which shape and structure genetic variation of natural and captive 
animal populations.  His forensic science research is based on the analyses of 
traces of human and animal blood, saliva and hair collected at crime scenes or 
from civil cases for DNA-typing. His research aims to establish species-specific 
genetic markers for accurate and precise identification and to enhance population 
genetics database for each species. 

Manfred Kayser (Erasmus MC - University Medical Center Rotterdam, 
Rotterdam, Netherlands)                                                                                                                                     
Prof. Kayser is a world-leading expert in forensic and anthropological genetics. He 
was instrumental in introducing Y-chromosome DNA analysis to forensic and 
anthropological genetics. He pioneered the field of Forensic DNA Phenotyping by 
his milestone work on the genetics and DNA prediction of human appearance 
traits. He also is well-known for his work on human genetic history such as in 
Oceania. His molecular research additionally includes bio-geographic ancestry, 
forensic time estimations, and forensic tissue identification. He authored over 170 
articles in peer-reviewed scientific journals, is the co-Editor-in-Chief of 
Investigative Genetics, and serves as Academic Editor and Editorial Board 
Member of several scientific journals. Currently, he is Professor of Forensic 
Molecular Biology and founding chair of the Department of Forensic Molecular 
Biology at the Erasmus University Medical Center Rotterdam. 

Janet Kelso (Max-Planck Institute for Evolutionary Anthropology, Leipzig, 
Germany) 
Dr. Kelso is Bioinformatics research group leader at Max-Planck Institute for 
Evolutionary Anthropology in Leipzig, Germany. She received her PhD from the 
South African National Bioinformatics Institute under the supervision of Winston 
Hide. She is an author of more than 50 peer-reviewed scientific publications, and 
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an Editor of the journals Bioinformatics, Database and PLoS ONE. Her research 
interests include analysis of ancient genomes, primate comparative genomics and 
gene expression. Her group uses computational approaches to gain insights into 
genome evolution and have a special interest in the development of novel 
software for processing and analysis of high-throughput sequence data. 

John B. Kisiel (Mayo Clinic, Rochester, MN, USA) 
Dr. John B. Kisiel is a gastroenterologist in Rochester, Minnesota. He received his 
medical degree from University of Illinois, Chicago College of Medicine in 2004. 
He is affiliated with Federal Medical Center, Mayo Clinic Health System-New 
Prague and Mayo Clinic Hospital-Rochester Methodist Campus. Dr. Kisiel aims to 
improve clinical outcomes for patients with gastrointestinal illness by providing 
excellent bedside care and conducting clinical and translational research. His 
primary research focus is prevention and early diagnosis of cancer and pre-
cancerous condition in high-risk patients, including those with inflammatory bowel 
disease. Dr. Kisiel and his colleagues are working to develop stool DNA testing to 
noninvasively screen for cancers that are difficult to detect by currently available 
tools; this technology shows promise for detecting cancers throughout the 
gastrointestinal tract. 

Toomas Kivisild (University of Cambridge, Cambridge, United Kingdom) 
Toomas Kivisild graduated with Ph.D. from University of Tartu in 2000 and is 
currently a lecturer in Human Evolutionary Genetics at Cambridge University, 
Division of Biological Anthropology. His research interests include most generally 
human evolution and evolutionary population genetics, with a particular focus on 
questions relating global genetic population structure with evolutionary processes 
such as selection, drift, migrations and admixture. One of the major topics of his 
research has been genetic diversity in South Asia and its role in the settlement of 
Eurasia. 

Gordan Lauc (Faculty of Pharmacy and Biochemistry, University of Zagreb, 
Croatia) 
Dr. Gordan Lauc is professor of biochemistry and molecular biology at the 
University of Zagreb and CEO of Genos Ltd. He graduated molecular biology at 
the University of Zagreb in 1992 and obtained PhD in Biochemistry from the same 
univeristy in 1995. He got his postdoctoral training at the Institute for Medical 
Physics and Biophysics in Münster and the Johns Hopkins University in Baltimore. 
Gordan Lauc is author of over 70 research papers published in international 
journals and six international patents. He was invited to lecture at numerous 
international conferences, and was also elected for visiting professor at the Johns 
Hopkins University. For his work he was awarded Hans Seyle award for young 
scientists, Croatian national award for science for young researchers and Award 
for young researchers 
from the International Glycoconjugate Organization. He is a member of the 
Croatian National Science Council and the Johns Hopkins Society of Scholars. 
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Damir Marjanović (International Burch University, Sarajevo; Institute for 
anthropological research, Zagreb; Faculty of Science, University of Sarajevo)                                                 
Professor Damir Marjanović is the 40 years old full time professor at Faculty of 
Science, University of Sarajevo and head of the Department for Genetic and 
Biotechnology at International Burch University Sarajevo. Also he was long term 
scientific advisor at the Institute of Genetic Engineering and Biotechnology 
Sarajevo and he is currently scientific assistant at the Institute for Anthropological 
researches, Zagreb, Croatia. Between  2012-2013 he was Minister of education 
and science, Canton Sarajevo. He was also employed as the expert in the field of 
forensic genetics by OSCE (Kosovo), European Agency for Reconstruction 
(Serbia) and International Commission on Missing Persons (Bosnia and 
Herzegovina). In the 2011 he was awarded as the Scientist of the Year in Bosnia 
and Herzegovina. His main field of interest is forensic, population and molecular 
genetics and molecular anthropology. He published 4 books, 8 Book chapters, 
more than 50 Journal articles and review articles in CC, WOS, SCOPUS journals 
and more than 100 scientific papers and abstracts in other journals and scientific 
publications.  

Matthias Meyer (Max-Planck Institute for Evolutionary Anthropology, Leipzig, 
Germany) 
Dr. Meyer is a research group leader for Advanced DNA sequencing techniques in 
the Department of Evolutionary Genetics at the Max Planck Institute for 
Evolutionary Anthropology in Leipzig, Germany. Dr. Meyer and his team have 
developed new techniques for retrieving and sequencing highly degraded ancient 
DNA. They applied their new techniques to a cave bear from the Sima de los 
Huesos site and sampled two grams of bone powder from a hominin thigh bone 
from the same cave, extracted its DNA and sequenced the mitochondrial genome. 
They compared this ancient mitochondrial DNA with Neandertals, Denisovans, 
present-day humans, and apes and from the missing mutations in the old DNA 
sequences calculated that the Sima hominin lived about 400,000 years ago. They 
also found that Sima hominin shared a common ancestor with the Denisovans, an 
extinct archaic group from Asia related to the Neandertals, about 700,000 years 
ago. His group is also working on the late Neandertals and contemporaneous 
early modern humans across Europe, as well as developing methods to reduce 
the contamination of the ancient DNA samples. 

Mehdi Moini (Smithsonian Institution, Museum Conservation Institute, Suitland, 
MD, USA) 
Dr. Moini earned his Ph.D. from the Department of Chemistry at Michigan State 
University. He was a postdoctoral fellow at the University of Florida, then joined 
the Medical Center of GWU as a Research Scientist. Later he worked at the 
University of Texas and Texas State University as  director of the mass 
spectrometry and proteomics facility and as a research professor, respectively. In 
2010 he joined the Smithsonian Institution as a Research Scientist.  With support 
from the National Science Foundation, Dr. Moini studied the mechanism of 
deterioration and aging of proteinaceous specimens. His research at GWU 
involves nano scale separation in conjunction with mass spectrometry to solve 
problems related to forensic chemistry and toxicology. His current NSF funded 
projects involve quantitation of amino acid racemization for the purposes of dating 
proteinaceous specimens, studying mechanisms of aging and biological clocks 
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and usage of proteomics for species identification and for linking the presence of 
microbes to a disease in forensic and historical specimens.   

John Novembre (The University of Chicago, Chicago, USA) 
John Novembre is an Associate Professor at the University of Chicago, 
Department of Human Genetics.  His research is focused on development of 
statistical methods in order to answer questions in evolutionary and population 
genetics with an emphasis on understanding human ancestry and demography. 
Most recently his group is focused on haplotype-based analyses of genetic 
variation, spatial population structure and rare variants. Dr. Novembre earned his 
Ph.D. in 2006 at the University of California-Berkeley, before taking an NSF 
Bioinformatics Fellowship at the University of Chicago. He serves as an associate 
editor for the journal of Molecular Biology and Evolution. He has been a Searle 
Scholar and is currently a Sloan Research Fellow. His research is supported by 
the National Science Foundation and National Institutes of Health. 

Tamás Ördög (Mayo Clinic, Rochester, MN, USA) 
Dr. Tamas Ordog is Consultant and Associate Professor in the Department of 
Physiology and Biomedical Engineering and the Division of Gastroenterology and 
Hepatology at the Mayo Clinic in Rochester, Minnesota, and founding Director of 
the Epigenomics Program of the Mayo Clinic Center for Individualized Medicine 
(CIM). He received predoctoral training in molecular endocrinology at the 
University of Pécs, Hungary and postdoctoral training in integrative 
neuroendocrinology at The University of Texas – Houston Health Science Center. 
Dr. Ordog has studied the cellular and molecular basis of gastrointestinal 
neuromuscular control in health and disease since 1998. His current research 
interests include the epigenetic control of cellular phenotypes in the lineage of 
gastrointestinal pacemaker/neuromodulator cells in aging, diabetes, caloric 
restriction and oncogenesis and in response to targeted oncolytic therapy. As 
Director of the Mayo Clinic CIM Epigenomics Program, he is leading the effort to 
implement epigenomic testing in the Individualized Medicine Clinic. 

Timothy Palmbach (The Henry C. Lee College of Criminal Justice and Forensic 
Sciences, University of New Haven, West Haven, CT, USA)                                                         
I am an Associate Professor and Chair of the Forensic Science Department at 
University of New Haven, West Haven, CT. I am also Executive Director of the 
Henry Lee Institute of Forensic Science. In 2004, I retired from the Connecticut 
State Police as a Major and Director in charge of the Ct State Police Division of 
Scientific Services, including the Forensic Science Laboratory, Controlled 
Substance and Toxicology Laboratory and Digital Forensics Lab. I am an expert 
witness in Crime Scene Reconstruction and testify throughout the United States in 
Criminal and civil matters. 

Walther Parson (Institute of Legal Medicine, Innsbruck Medical University, 
Insbruck, Austria) 
Dr. Parson received his PhD in forensic molecular biology in 1999  and holds an 
Associate Professorship since 2001 at the Institute of Legal Medicine, Innsbruck 
Medical University. His research resulted in the set up of the National DNA 
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Database Laboratory of the Austrian Federal Ministry of the Interior in Innsbruck 
between 1994 and 1996, which he is currently heading. He is a member of 
international forensic working groups including the European Network of Forensic 
Science Institutes DNA Working Group, European DNA Profiling Group, 
International Society of Forensic Genetics and others. He works as an advisor on 
international boards and steering committees such as the European Academy of 
Forensic Science and the International Commission on Missing Persons. He also 
leads a very active group of scientists that published more than 100 peer-
reviewed articles in the fields of forensics and medical genetics within the past 5 
years. Dr. Parson was repeatedly consigned to handle international requests on 
DNA fingerprinting such as the identification of the Asian tsunami victims from Sri 
Lanka,  identification of the remains of two missing children of Russian Tsar family 
and historical cases including investigating the putative Mozart skull and the 
Friedrich v. Schiller Code. 

Thomas Parsons (International Commission on Missing Persons, Sarajevo, 
Bosnia and Herzegovina)                                                                                                                               
Dr. Parsons received a PhD in Biochemistry from the University of Washington in 
1989. He worked at the Armed Forces DNA Identification Laboratory since 1994, 
where he held the position of Chief Scientist from 2000 until 2006. His principle 
role was directing the Research Section in projects focusing on projects such as 
mtDNA genome databasing, population genetics and statistical interpretation, 
ancient DNA extraction methods and LCN STR analysis from bone. Currently, he 
is an adjunct associate professor of Forensic Science Program at the 
Pennsylvania State University and a director of Forensic Sciences at International 
Commission on Missing Persons (ICMP) since 2006. At the ICMP he supervises 
~100 forensic science staff in a multidisciplinary approach to identification of 
missing individuals involving forensic archaeology, anthropology, pathology, and 
high throughput DNA analysis. 

Christopher Phillips (University of Santiago de Compostela, Institute of Legal 
Medicine, Santiago de Compostela, Spain)                                                                                                 
Dr. Phillips began his forensic genetics career in 1979 at the Metropolitan Police 
Forensic Science Laboratory, London. After 5 years in the service of “The Metlab”, 
he moved to the Forensic Haematology Department at Barts and the London 
School of Medicine and Dentistry and worked there until 2001. Since 2001 he has 
been a full-time researcher in the Forensic Genetics Unit of the Institute of Legal 
Medicine, University of Santiago de Compostela, Spain. His interests include SNP 
analysis applied to medical, population, and forensic genetics, the discovery and 
development of novel forensic markers, and building open-access online 
genomics search tools exemplified by pop.STR, SPSmart and the USC Snipper. 

Dragan Primorac (University of Split, Split, University of Osijek, Osijek, Croatia, 
The Pennsylvania State University, USA, University of New Haven, USA, St. 
Catherine Hospital, Zabok, Croatia)                                      
Dragan Primorac is a pediatrician, forensic expert and geneticist. Currently he 
serves as professor at medical schools in Split and Osijek in Croatia and adjunct 
professor at Penn State University and University of New Haven in the United 
States. Prof. Primorac is one of the founders of forensic DNA analysis in Croatia 
and a pioneer in the application of DNA analysis for identification of bodies in 
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mass graves. He authored two hundred scientific papers and abstracts in forensic 
science, population genetics, genetic legacy of Homo sapiens sapiens, clinical 
medicine and molecular genetics. His papers have been cited 2900 times (Google 
Scholar) in the scientific literature, and his research program has received 
continuous funding from the Seventh Framework Programme (FP7). Together with 
Professors Moses Shanfield and Stanimir Vuk-Pavlović, Prof. Primorac founded 
ISASB and has contributed to the academic part of organizing its meetings. From 
2003 to 2009 he served as Minister of Science, Education and Sports, Republic of 
Croatia. 

Aline Probst (Clermont-Ferrand, France)                                                      
Aline Probst is a Group Leader at Genetics, Reproduction and Development 
Research Center at Clermont-Ferrand. She recieved her MSc in Biotechnology at 
ESBS, Strasbourg in 2000 and her PhD at Friedrich Miescher Institute, Basel, 
Switzerland in 2004. Dr. Probst was also a Postdoctoral Fellow at the Curie 
Institute, Paris, from 2005-2009 and a Chargée de Recherche at the French 
National Center for Scientific Research, Clermont-Ferrand, from 2009 to 2013. 
Her main field of interest is establishment, maintenance and transcriptional 
regulation of heterochromatin. 

Kay  Prüfer (Max-Planck Institute for Evolutionary Anthropology, Leipzig, 
Germany) 
Dr. Prüfer is a Genomes research group leader in the Department of Evolutionary 
Genetics at the Max Planck Institute for Evolutionary Anthropology in Leipzig, 
Germany. His group focuses on learning more about the recent evolutionary 
history of humans through evolutionary analysis of genome data. Their analyses 
are based on comparison of the human genome to the genomes of our closest 
living relatives, chimpanzee and bonobo, and our closest extinct relatives, 
Neandertals and Denisovans. Currently the group's efforts are focused on the 
analysis of a high-coverage Neandertal genome. Group uses both available 
software and develops new computational methods.  

Jorge Rakela (Mayo Clinic, Scottsdale, AZ, USA) 
Jorge Rakela, MD, is professor of Medicine at Mayo Clinic. He earned his MD at 
School of Medicine University of Chile. He was fellow at Department of Virology 
University of Chile and at University of Southern Carolina. His research program is 
focused on the treatment of acute and chronic liver diseases. He and his 
colleagues are active participants in Mayo Clinic's liver transplant program, where 
about 40 percent of the candidates are infected with hepatitis C virus (HCV). Dr. 
Rakela is also evaluating new agents for the treatment of chronic hepatitis B. He 
and his colleagues are collaborating with the gene therapy team of the University 
of Navarra in Pamplona, Spain, with a special interest in the potential clinical 
application of CT-1. Dr. Rakela and his group have obtained research support for 
a collaborative project with TGen in Phoenix to investigate the diagnostic and 
prognostic value of microRNA patterns among patients with varying degrees of 
fibrosis. The aim is to evaluate patterns of microRNA as a substitute to liver biopsy 
in determining the degree of liver fibrosis present in a patient with chronic liver 
disease. Dr. Rakela is working to assess whether CT-1 would be an effective 
therapeutic agent as a hepatocyte protector and stimulant of hepatic regeneration 
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in the setting of fulminant hepatitis. He is also assessing the viability of a 
transplantable recellularized liver graft in the setting of acute hepatic failure. 

Keith Robertson (Mayo Clinic, Rochester, MN, USA) 
Keith Robertson, Ph.D., is professor of pharmacology at Mayo Clinic. He is head 
of Epigenetic Etiology of Human Disease Laboratory. He earned his Ph.D. at 
Johns Hopkins University School of Medicine. His primary focus is to understand 
the role of DNA methylation and DNA hydroxymethylation in human health and 
disease. He focuses on determining how epigenetic marks, especially DNA 
methylation, are established and maintained in normal cells. He is also interested 
in how these marks become disrupted and lead to common human diseases such 
as cancer, diabetes, cardiovascular disease and neurologic disorders. Dr. 
Robertson is using DNA methylation and histone modifications collectively to 
determine how, when and where the genetic information will be used without 
altering its composition (such as when genes are turned on or off). 

Lutz Roewer (Charité University Hospital, Institute of Legal Medicine, Berlin, 
Germany)  
Dr. Roewer is associate professor for forensic genetics at the Institute of Legal 
Medicine in Berlin. He studied biochemistry at the University of Leipzig and 
received his PhD for molecular biology at the Humboldt University of Berlin in 
1991. He has worked as a forensic expert since 1987. His scientific background 
comprises molecular genetic studies on hypervariable sequences in human and 
non-human DNA, forensic and kinship analysis, population genetics and 
bioinformatics. He is specialised in the field of Y-Chromosome genetics and its 
forensic, genealogical and anthropological applications. He is a member of the 
International Society of Forensic Genetics and in 1999 received the ISFG Biennial 
Award for his work on the forensic application of Y-chromosomal DNA 
polymorphisms. Dr. Roewer has authored more than 100 peer-reviewed articles in 
scientific journals, and regularly publishes reviews and chapters in text books. 

Antti Sajantila (University of Helsinki, Helsinki, Finland)                                                         
Profeesor, MD, PhD, currently vice-director of Hjelt Institute, and head of 
Department of Forensic Medicine, University of Helsinki, Finland. Research 
interests focus on forensic genetics and pathology. Particularly forensic 
identification, population genetics and ancient DNA. Recently, research focus also 
in the post mortem pharmacogenetics. Published over 150 scientific and popular 
articles. 

Carina Schlebusch (Uppsala University, Uppsala, Sweden) 
Carina Schlebusch conducted her Ph.D. work at the University of the 
Witwatersrand, South Africa where she focused on genetic diversity in Khoisan-
speaking populations from southern Africa. Subsequently she completed her 
postdoctoral studies at the Jakobsson Lab at Uppsala University. Currently she is 
employed as a researcher at Uppsala University, Department of Ecology and 
Genetics where she conducts her research as a subgroup within the Jakobsson 
lab. Her research deals with characterizing genome-wide patterns of variation in 
African populations.  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Theodor Schurr (University of Pennsylvania, School of Arts and Sciences, 
Philadelphia, USA) 
Dr. Schurr got his Ph.D. in Anthropology from Emroy University in 1998. In July 
2001 he became a professor at University of Pennsylvania. His specialty is 
molecular anthropology. He works in the field of evolutionary genetics, observing 
contemporary human populations from various parts of the world, with a special 
focus on Asia and the Americas. His biomedical research involves studies of 
mitochondrial diseases, cardiovascular disease, prostate and cervical cancer. 

Tim Spector (King's College London, UK)                                                                               
Dr. Spector is a Professor of Genetic Epidemiology at King's College, London and 
Director of the Department of Twin Research and Genetic Epidemiology at St 
Thomas' Hospital, London. Professor Spector graduated from St Bartholomew's 
Hospital Medical School, London, in 1982. After working in General Medicine, he 
completed a MSc in Epidemiology, and his MD degree at the University of London 
in 1989. He founded the UK Twins Registry of 11,000 twins in 1993., which is one 
of the largest collections of genotype and phenotype information on twins 
worldwide. Its breadth of research has expanded to cover a wide range of 
common complex traits, many of which were previously thought to be mainly due 
to ageing and environment. Most recently his group have found over 400 novel 
genes in over 30 diseases, such as osteoporosis, osteoarthritis, melanoma, 
baldness, and longevity. He has published over 600 research articles in 
prestigious journals including Science and Nature. He coordinates many 
worldwide genetic consortia and is currently at the forefront of research with a 
highly competitive European Research Council Senior Investigator award to study 
Epigenetics. He is principal investigator of the EU Euroclot and Treat OA study, 
and a partner in five others. He is the author of several books for the scientific and 
public communities and presents regularly in the media. 

Mark Stoneking (Max Planck Institute for Evolutionary Anthropology, Leipzig, 
Germany)  
Dr. Stoneking got his Ph.D. in 1986 from the University of California, Berkeley, 
where he continued his studies as a Postdoctoral Fellow till 1988. He is a 
geneticist currently working as the Group Leader of the Human Population History 
group at Max Planck Institute for Evolutionary Anthropology, Leipzig and Honorary 
Professor of Biological Anthropology at University of Leipzig, Germany. He is one 
of the world's leading scientists in the field of human evolution, specialising in  
genetic evolution, origin and dispersal of modern humans. Along with his doctoral 
advisor Allan Wilson and a fellow researcher Rebecca L. Cann, he made a 
monumental contribution to the Out of Africa Theory in 1987 by introducing a 
groundbreaking concept called Mitochondrial Eve, a hypothetical common mother 
of all living humans. 

Chris Tyler-Smith (Wellcome Trust Sanger Institute, Hinxton, UK) 
Chris Tyler-Smith deals with human molecular and evolutionary genetics. From 
1987 to 2003, his research in the Department of Biochemistry, University of 
Oxford, concentrated on understanding the structure and function of human 
centromeres, responsible for proper segregation of the chromosomes when the 
cell divides. This work used the Y chromosome centromere as its model, and 
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during this period he also developed an interest in the use of variation on the Y 
chromosome to provide insights into aspects of human history and evolution. In 
2003, he moved to The Wellcome Trust Sanger Institute and was able to 
concentrate fully on human evolution. While his interest in the use of neutral 
markers such as the Y chromosome and mitochondrial DNA continues, 
particularly as part of the Genographic Project, the main thrust of his work is now 
directed towards investigating the way natural selection has shaped modern 
humans. In order to do this, his team is studying the extent of genetic variation, 
including structural variation in human populations. They are particularly 
interested in identifying regions of the genome that have experienced recent 
positive selection in humans. 

Daniel Vanek (Forensic DNA Service, Prague, Czech Republic)                                            
Dr. Vanek obtained the RNDr. in 1990 after which he spent almost 2 years at the 
Czech Academy of Sciences, Institute of Microbiology studying the amine acid 
active transport mechanisms into the yeasts. In 1992 he left the academic field 
and spent almost 10 years as a Head of Forensic DNA laboratory and National 
DNA database at the Institute of Criminalistics Prague, Ministry of Interior of 
Czech Republic. He obtained his PhD in molecular biology at the Charles 
University in Prague in 2002. Dr. Vanek fully explored his forensic experience 
during his work (2002-2004) for the International Commission on Missing Persons 
in Bosnia and Herzegovina, where he focused on the DNA typing of the bone 
samples from the mass graves. After his return to Prague, he started his own 
company Forensic DNA Service. His research is currently focused on DNA typing 
of ancient specimen like the Bronze Age burials or remains of the Premyslid family 
from the Prague Castle. He is also interested in genetic genealogy, especially with 
the connection to Y-chromosome and mtDNA typing of ancient bone samples.  

Christina Warinner (Norman, OK, USA) 
Dr. Warinner earned her Ph.D. from Harvard University in 2010, and received her 
postdoctoral training at the University of Zurich, Switzerland from 2010 to 2012 
and at the University of Oklahoma from 2012 to 2014. She is the director of the 
Laboratories of Molecular Anthropology and Microbiome Research and an 
Assistant Professor of Anthropology at the University of Oklahoma. She also holds 
the title of Presidential Research Professor and is an adjunct professor of 
Periodontics at the University of Oklahoma’s College of Dentistry. Dr. Warinner 
has pioneered the investigation of dental calculus using high-throughput 
metagenomics and metaproteomics approaches, and she published the first high-
resolution biomolecular characterization of the ancient oral microbiome in Nature 
Genetics. She has developed a novel metaproteomics technique using tandem 
mass spectrometry to identify the dietary proteins in modern and ancient human 
dental calculus. Her current research focuses on examining major transitions in 
human diet and oral microbial ecology. Her research has been featured in 
Science, Cell, Nature Genetics, Nature Reviews Microbiology, the Los Angeles 
Times, and the New Scientist, and Discover Magazine included her research in its 
top 100 stories of 2014. She is a 2014 Kavli Foundation Fellow (US National 
Academy of Sciences) and a 2012 TED Fellow. 
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Yali Xue (Wellcome Trust Sanger Institute, Hinxton,UK) 
Yali Xue earned her B.M., M.Sc. and Ph.D. degree at Harbin Medical University, 
China. Today she is a Senior Staff Scietist in the Human Evolution Group at the 
Wellcome Trust Sanger Institute. Her initial interest was in using variation on the Y 
chromosome to provide insights into aspects of human history and evolution. Now 
her work has extended to study patterns of variation throughout the entire human 
genome and to reveal further evolutionary insights, including medically-relevant 
ones. 

Carl Yeoman (Montana State University, Bozeman, MT, USA)  
Dr. Yeoman got his Ph.D. from Massey University, Palmerston North in Microbial 
Genomics in 2009. His research uses molecular techniques to examine the 
microbial ecology associated with animal systems. His special field of interest are 
microbial ecosystems of the gut and their role in health and nutrition, and those 
occupying the vaginal tract and their relation to reproductive performance and 
neonatal health. His research assumes that microbial ecosystems have an 
evolved ecology principally governed by their symbioses, as is evident in many 
systems. He aims to obtain a system-wide understanding of these relationships 
and the interactions with the environment. 

Richard Zehner (Johann Wolfgang Goethe –University, Institute for Forensic 
Medicine, Frankfurt, Germany)                                                                                                                   
Dr. Zehner is a molecular biologist with expertise in forensic genetics. He has 
been Head of the Department of Forensic Genetics at Johann Wolfgang Goethe-
University since 1991. Dr. Zehner does research and teaches at the Institute for 
Forensic Medicine, Frankfurt and is a member of the International Society for 
Forensic Genetics, the German Society for Parentage Testing, and the German 
Society of Legal Medicine. He is also an expert for the German accreditation body 
for forensic genetics and a lecturer at the German Judicial Academy. 

Vlatka Zoldoš (Faculty of Science University of Zagreb, Zagreb, Croatia) 
Vlatka Zoldoš, PhD, is an associate professor of Genetics and Epigenetics at the 
Faculty of Science University of Zagreb. She graduated Biology at University of 
Zagreb, Faculty of Science, in 1992. She obtained PhD in Molecular Biology at the 
University of Paris-Sud XI and University of Zagreb in 2000 within the program of 
dual mentorships (thèse en cotutelle). After completing postdoctoral training she 
was elected for Assistant Professor in 2003 and Associate Professor in 2011. 
Since 2013 she is the Head of the Division of Molecular Biology. Vlatka Zoldoš is 
pioneering the field of epigenetic regulation of protein glycosylation. She led the 
first large study of epigenetics of the human glycome and demonstrated effects of 
individual variation of CpG methylation on the composition of the human plasma 
glycome. She was also first to show effects of epigenetic inhibitors on the 
composition of the membrane glycome in human cells. 

250 9th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

About Invited Speakers

SPONSOR’S INFORMATION 

2519th ISABS Conference in Forensic, Anthropologic and Medical Genetics 
and Mayo Clinic Lectures in Individualized Medicine 

June 22-26, 2015, Bol, Island of Brač, Croatia

Sponsor's Information



BELUPO 

Organization Information

Organization: Belupo Ltd.

Address: Danica 5

City: Koprivnica

ZIP or Postal Code: 48000

Country: Croatia

Phone: +385 48 652 200

Fax: +385 48 647 087 

E-Mail: belupo@belupo.hr

URL: http://www.belupo.hr/

Keywords: Belupo Pharmaceuticals, Cosmetics

Product(s):

Belupo Ltd is the market leader in the cardiovascular 
and dermatological programs, with its two best selling 
medicinal products: a product for the therapy of high 
b lood p ressure and fo r the p reven t ion o f 
cardiovascular ailments. Company offers a range of 
over-the-counter (OTC) products: medicinal products 
that are issued without a prescription, herbal products, 
food supplements and cosmetics with special purpose. 

Prescription drugs: 
- drugs acting on digestive system and the flux 
substance 
- drugs acting on the blood and blood forming organs 
- drugs acting on the heart and blood vessels  
- drugs acting on the skin  
- drugs acting on the genitourinary system and sex 
hormones 
- drugs for the treatment of infections 
- drugs for treatment of malignant diseases and 
immunomodulators 
- drugs acting on the musculoskeletal system  
- drugs acting on the nervous system  
- drugs for treating infections caused by parasites 
- drugs acting on the respiratory system
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Bioglobe GmbH 

Organization Information

Organization: Bioglobe GmbH

Address: Grandweg 64

City: Hamburg

ZIP or Postal Code: D 22529

Country: Germany

Phone: +49 40 429346-13

Fax: +49 40 429346-10 

E-Mail: hoeppner@bioglobe.net

URL: www.bioglobe.net

Keywords: Belupo Pharmaceuticals, Cosmetics

Products 

Services  
R&D

The Bioglobe medical genetics laboratory is one of 
Germany's most renowned and advanced laboratories 
for molecular diagnostic services, specialized 
particularly in medical genetics, disposition genetics 
and services for academic research institutions and 
industry.  

Molecular genetics tests (Endocrinology and 
metabolism, Oncology, Neurology and mitochondrial 
d i s e a s e s , H a e m o s t a s e o l o g y, I m m u n o l o g y, 
Pharmacogenetics, Molecular pathology, Nephrology, 
Diabetology) 

Genetic disposition tests (AMD- Risiko–DNA testing; 
Oxy guard; Cardio guard; Derma Guard; Life guard) 

Whole Genome Amplification; SNP Genotyping 
(MassARRAY®technology; SNP discovery and 
mutation screening by means of hMC® technology; 
DNA methylation analysis; Custom expression arrays; 
DNA sequencing, MLPA analyses; Pharmacogenetics 
and detoxification)
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CROATIA zdravstveno osiguranje 

Organization Information

Organization: Croatia zdravstveno osiguranje

Address: Svaska cesta 41/18

City: Zagreb

ZIP or Postal Code: 10000

Country: Croatia

Phone: +385 1 6332 766

Fax: +385 1 6332 777

E-Mail: croatiazdravstvenoosiguranje@crosig.hr, 
mirela.strakos@crosig.hr

URL: www.croatia-zdravstveno.hr

Keywords: Voluntary health insurance

Product(s):

Voluntary health insurance, additional health 
insurance-covering large scope of insurance rights 
and h igher s tandard of medica l serv ices, 
supplemental health insurance-covering the costs 
provided by the Regular Health Insurance Act (extra 
payments)
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GENOS 

Organization Information

Organization: Genos

Address: Hondlova 2/11

City: Zagreb

ZIP or Postal Code: 10000

Country: Croatia

Phone: +385 1 2352 660 

Fax: +385 1 2352 663

E-Mail: info@genos.hr

URL: www.genos.hr

Keywords:
DNA laboratory, SME, molecular genetics, glycomics, 
forensic, expertise, research & development, EU 
projects

Activities: 

Product(s):

Genos Ltd is a research-intensive SME active in 
glycoscience, molecular diagnostics and forensic 
genetics by performing contract analysis, contract 
research and method development. 
Genos has a strong background in a development and 
application of glycoanalytical techniques and is a major 
partner in the large International consortium that 
performed the first genome wide association study of 
the human glycome. The group has also successfully 
applied glycomic analysis in various clinical studies, 
which resulted in five patents and one patent 
application. 

Human DNA Tests: Gen Contracept Test, Coagulation 
Factors Test, Chromosomal Abnormalities Test (Rapid 
Trisomies Test), GENFat Test, Gen Perform Test, 
Lactose Intolerance Test, Non-Invasive Prenatal Sex 
Determination 
Paternity Test, Secretor Status DNA Test 
Tests - Animal DNA: GENdog DNA Test, GENbird DNA 
Test, Meat Traceability DNA Analysis
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Ministry of Science, Education and Sports of the Republic of Croatia 

Organization Information

Organization: Ministry of Science, Education and Sports of the 
Republic of Croatia

Address: Donje Svetice 38

City: Zagreb

ZIP or Postal Code: 10 000

Country: Croatia

Phone: +385 1 4569 000

Fax: +385 1 4594 301

E-Mail: ministar@mzos.hr

URL: http://public.mzos.hr/

Keywords: Science, Education, Sports, International 
Cooperation, Information Infrastructures

Activities 

- Preschool education, elementary school and secondary 
education in the country and abroad; curriculum; 
textbooks, educational standards; student standard 
- Development of higher education, national strategies and 
programs of higher education 
- Development of the scientific-research activities and 
scientific and technical information and communications 
-Development of science and application of scientific 
achievements in certain areas, harmonization of the 
financing program of constant research activity and 
contractual projects for the purpose or realization of the 
national scientific-research program and scientific 
programs of special interest 
- Planning, harmonization and implementation of IT 
development and its interconnection into an integral IT 
system of the Republic of Croatia 
- Monitoring, recording and realization of scientific, 
technical and technological cooperation with foreign 
countries and international organizations pursuant to 
international agreements  
- Activities regarding scholarships, specialist training and 
practical training of Croatian and foreign experts  
- Development of sport, sport and physical culture, 
improvement of recreational, health, school, amateur, 
professional, competitive and promotional significance of 
sport and athletes 
- Participation in the preparation of programs and projects 
and the implementation of projects from the European 
Union and other forms of international assistance 
- Activities related to the participation of the Republic of 
Croatia in the work of the European Union and other 
international bodies in areas under its jurisdiction
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St. Catherine Specialty Hospital 

Organization Information

Organization:
St. Catherine Hospital for Orthopaedics, Surgery, 
Neurology and Physical Medicine and Rehabilitation, St. 
Catherine Specialty Hospital

Address: Bračak 8

City: Zabok

ZIP or Postal Code: 49210

Country: Croatia

Phone: +385 49 204 888

Fax: +385 49 204 887

E-Mail: info@svkatarina.hr

URL: www.svkatarina.hr

Keywords:
The leading Hospitals of the World, Orthopaedics, 
Surgery, Neurology, Physical Medicine, Rehabilitation, 
Pain management, Polyclinic services, Personalized 
medicine, Biomedical research, EU project

Activities

The St. Catherine Specialty hospital is a European 
Center of Excellence for muscular and skeletal disease 
and a member of the prestigious group "The Leading 
Hospitals of The World". It’s specificity is in concept of 
integral healthcare, where expert teams of radiology, 
orthopaedics, surgery, anaesthesiology, neurology and 
physiatrics, using the latest medical equipment/
technology and treatment options, provides superior 
diagnostics and individualized rehabilitation in one 
place. 
Orthopaedic procedures (join prosthesis, joint, hip and 
shoulder replacement surgery (full/partial), minimally 
invasive joint surgery (arthroscopy), knee surgery, 
shoulder surgery, foot surgery program, regenerative 
orthopaedics and tissue engineering, Sport injury 
treatment; spinal interventions (minimally invasive), 
surgical treatment of spine disorders, spine surgery; 
Imagine procedures - MR (brain, spine, neck, 
abdominal, musculoskeletal, angiography), ultrasound; 
acute pain service, pain management; physical therapy, 
rehabilitation programs 
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Split Dalmatia County 

Organization Information

Organization: Split Dalmatia County

Address: Domovinskog rata 2/V

City: Split

ZIP or Postal Code: 21 000

Country: Croatia

Phone: +385 21 400 200

Fax: +385 21 345-164

E-Mail: splitsko.dalmatinska.zupanija@dalmacija.hr

URL: http://www.dalmacija.hr/

Keywords: County

Activities
Mun ic ipa l a f fa i r s , Mun ic ipa l i n f ras t ruc tu re , 
Environmental protection, Tourism and maritime affairs, 
Building and urban development, Agriculture, EU 
projects 
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The City of Split 

Organization Information

Organization: The City of Split

Address: Obala kneza Branimira 17

City: Split

State/Province: Split Dalmatia County

ZIP or Postal Code: 21000

Country: Croatia

Phone: +385 21 310 040

Fax: +385 21 310 254

E-Mail: marina.protic@split.hr

URL: www.split.hr

Keywords: The city of Split

Activities
Loca l government , S t ra teg ic p lann ing, C i ty 
management, Investments, Physical planning and 
construction, Energy and environment, Cultural 
strategy, Ethnic minorities
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The city of Zagreb 

Organization Information

Organization: The City of Zagreb

Address: Stjepan Radic Square 1

City: Zagreb

ZIP or Postal Code: 10 000

Country: Croatia

Phone: +385 1 610 111

Fax:

E-Mail: strucna.sluzba.gradonacelnika@zagreb.hr

URL: www.zagreb.hr

Keywords: The city of Zagreb

Activities

Local government, City administration, Strategic 
planning, City management, Traffic, Investments, 
Physical planning and construction, Energy and 
environment, Cultural strategy, Education and Sports, 
Health/Welfare/Disability, Agriculture, National minorities, 
Economy, EU funds, International Cooperation
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The University of Split 

Organization Information

Organization: The University of Split

Address: Livanjska 5

City: Split

State/Province: Split Dalmatia County

ZIP or Postal Code: 21000

Country: Croatia

Phone: +385 21 558 222

Fax: +385 21 348 163

E-Mail: rektorat.office@unist.hr

URL: http://www.unist.hr/sveuciliste

Keywords: University of Split

Activities

The University of Split boast more than 150 academic 
programs that are running in the field of humanities, 
social, natural, technical, biotechnical and medical and 
biomedical sciences as well as the field of art.  
The focus of the research work of the university is the 
scientific areas and disciplines that characterize the 
natural, cultural, historical, social, economic and other 
characteristics of the region as part of the Croatian 
Adriatic, and the wider Mediterranean area. This 
includes research and protection of artistic and 
architectural heritage, philology, crops, oceanography 
and fisheries, Adriatic zoology and botany, the economy 
of the island and coastal areas of the Adriatic tourism, 
maritime law, instrumentation, shipbuilding and specific 
disciplines of Engineering (Chemical Engineering, Civil 
Engineering, Electrical and mechanical engineering), by 
which the activity of the University of Split can be 
recognized in Croatian and broader framework. 
The University of Split promotes and encourages its 
students to participate in international mobility through 
various mobility programs of which is the most popular 
and most important Erasmus.  
The university is involved in numerous international 
projects, programs and associations with hundreds of 
bilateral agreements with European, American, 
Australian, Japanese, Canadian and Russian 
universities.
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