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Molecular Biotechnology Break-through

Completion of the Human Genome Project (2003) and 
publication of the HapMap Project results (2005) initiated 
the development of a wide range of technologies and 
applications including genomics, (NGS, nanopore, single 
molecule), transcriptomics (microarrays, molecular 
signature assays), proteomics (Mass spec), metabolomics 
(GC-MS, NMR), eDNA profiling, genetic breeding, precision 
medicine, personal genomics etc.

Obama, announcing his “Precision Medicine 
Initiative” Jan 30, 2015:
One study found that every dollar we spent to 
map the human genome has already returned 
$140 to our economy
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GWAS & SNP maps
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Number of GWAS since HapMap Project



DNA sequencing revolution
Low cost, huge output, broadly accessible and versatile
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Trends in Human Genome Sequencing Costs
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Cost per genome vs Moore

Cost per genome vs Platform output

Genome vs Interpretation Costs



Whole Exome Sequencing Workflow
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Geno-gram:
Reported Pathogenic Variants after manual annotation/curation
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Initial 21 reported pathogenic variants 1 pathogenic + 3 conflicting



Human Genetic Morphometry
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Human Diversity

• 3.000.000 polymorthisms (SNP)

• 2/3 transitions from C to T

• Occur in both coding and not coding 
regions

• Evolutionarily stable

• Show different frequencies 

• Are useful for genome mapping

• Are inherited grouped in haplotypes

• Show different penetration in 
phenotype.



Genomic determinants of facial characteristics
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Genomic determinants of facial characteristics



Chromosomal SNPs in Ancestry Panel
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mtDNA & Chr-Y DNA 
as species and ancestry identification markers
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mtDNA in most species is maternally inherited, 
matching individuals with “recent” ancestry in 
haplogroups different in various populations.

Deduced human migration map based on mtDNA & Chr -Y

Chr-Y is a marker of patrilinear ancestry with Short Tandem 
Repeats (STRs) and Single Nucleotide Polymorphisms (SNPs) 
markers defining also haplogroups.



Ancestry tests
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Ancient DNA Damages
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Hofreiter et al  Nat Rev Genet. 2001 2:353 Bennett et al  BioTechniques 2014 56:289



Ancient DNA sequencing challenges

Dimitris Kafetzopoulos
Heraklion, October 14

Bos taurus Human sapiens



The IMBB Ancient DNA Laboratory
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LAB SPECIFICATIONS

• Building distant from all DNA analysis (DNA free).

• Insulated rooms with positive pressure gradient

• HEPA filter ventilation

• Central vacuum cleaning 

• Furniture & clothing made from non-biological materials

• Exclusive equipment

• Bleach-peroxide & UV light decontamination

• Controlled & restricted access

• Keeping detailed protocol of interventions 

• Following standard and certified procedures

• Use forensics grade consumables

LAB ΑRRANGEMENT



aDNA NGS Workflow
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aDNA sequencing analysis
of archeological remains from Amvrakia
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AMVRAKIA

WEST NECROPOLIS

Tomb Sample type Average Read 

Length

Total No of

Reads

Mapped 

Reads

(hs 37)

%

Human

Reads

Gender

CCLXXII,

East Support Wall

15/11/12

Cuspid 27

65,7 24.254.094 437.598 1,92 Male

CXXII,

West Support Wall

11/10/12

Molar 16

57,6 46.713.285 984.268 2,23 Female

CXXV,

West Support Wall

24/10/12

Petrous Bone R

56,5 24.262.723 9.108.559 39,28 Female

Δυτική 
Νεκρόπολις
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Ancient DNA and Palaeogenetics explosion
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Tangible Cultural Heritage Assets
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Monuments Artefacts People



Research Plans
• Studies for elucidating origins, migrations, environment and relations of 

ancient populations: Focus on the Corinthian Colonization

• Genetic characterization, Digitization & Reconstruction of ancient individuals

• Exploration & modelling of genetic markers as a means for spatiotemporal 

classification of human archeological remains
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(proposal submitted)

(proposal in preparation)



Perspectives
• Establish a state-of-the-art Archeogenetics facility within the framework of the 

National and European Research Infrastructures of Cultural Heritage

• Develop advanced analytical methods, handling protocols and interpretation 

services, addressing the needs of the Archeological community and unravelling 

the huge wealth of Greece in archeological findings

• Promote multidisciplinary approaches in Archeogenetics, Bioarcheology and 

Paleontology research, expand towards Archeoproteomics and provide access 

to an advanced, competence center facility

• Bridge the gap between humanities and biotechnologies and work towards the 

integration of highly heterogeneous and distributed Archeological research data
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HELLAS-CH
National Research Infrastructure
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