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Degraded DNA mixed 
with contaminants

DNA post-mortem



History 

Nature, 1984
120 years old

Nature, 1985
 2,400 years old



We are here

(с) Patrícia Pečnerová for molecularecologist.com

The Hype Cycle



Source dictates approach
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Sequencing aDNA

PCR
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Sanger



Capture with 
biotinylated probes

Amplicon 
sequencing

“shotgun” whole genome 
amplification

Sequencing aDNA: next-gen



Dealing with problems



DNA extracts from 
20-40k years old bones

Genomic DNA library 
after 25 cycles of PCR

Dealing with problems:
1. decontamination



Sequence your extraction controls

200bp Apparent contamination

Clean extraction blank



Decontaminate the object

Also see Boessenkool et al., 2017
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Dealing with problems:
2. target short molecules

Silica-based extraction

Hints:

- remove inhibitors
- increase volume of the binding buffer
- check pH of the binding buffer
- decrease volume of the elution buffer
- warm up the elution buffer

Magnetic bead-based clean-ups

- increase bead\product ratio Gamba et al. (2016) Mol Ecol Res

Sample1 Sample2

Extraction set
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700k years old horse~ 100 years old human

Hansen et al. (2017) PLOS One Author’s data
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Dealing with problems:
3. next-gen sequencing

End repair

Adapter ligation

Indexing PCR

ssDNA
dsDNA

denaturation

ssAdapter ligation

2nd Adapter ligation

Indexing PCR

dsDNA



Bennett et al. (2014) BioTechniques

Dealing with problems:
3. next-gen sequencing
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Schubert et al. (2012) BMC Genomics 

BWA aligner parameters

Dealing with problems:
4. bioinformatics



Insects?
Think twice about preservation and 

collection technique

Killed in ethyl acetate, stored in weak alcohol, 
all samples mixed together 

Freeze-killed, stored in 100% ethanol in a cold 
dark place, individual vial 



Insects?
Think twice about preservation and 

collection technique

Storage in a cold, dry, dark place Killed in ethyl acetate, stored in weak alcohol, 
all samples mixed together 



Thank you!

Special thanks to Eric Gordon, 
Michael Forthman,  
and ESA enhancement funds!
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https://docs.google.com/file/d/0B0_AaddvUGM_eHZTS2hGdE1xSzQ/preview


Kistler et al. (2017) Nucl Acid Res

200 Bones From Across The Globe 

deamination increases with age fragmentation does not
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