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PCR amplifications  

Metabarcoding/bird diet 

Arthropod  
Reptile 

Annelid  Amphibians  
Rodent  

Arthropod2  
Crustacean  

DNA 

Amplicons (pooled) - new probe sets 
- Optimized existing probe sets 
- Adapted to new technology 
- Maximize the species resolution 

 



NGS  
Sequencing 

Metabarcoding/bird diet 

96 birds          

Data analysis 
96 x 200,000 files 



CLC Genomics - Metabarcoding data (herbivore diet analysis) – high end computing   

Metabarcoding/data analysis 



Metabarcoding/pros and cons 
 

Benefits  
- method of choice for digested food 
- lots of data 
- customization for airports  
- high throughput 
- ideal for food chain analysis 

 
 

Current limitations  
- not quantitative 
- on/off airport issue 
- low throughput cost 
- sample collection 
- data analysis 

 
 
 



Metabarcoding/Future Directions 

- Genetic analysis of bird/bat/insect  diet through  
- droppings 
- wildlife-strike samples 

- Airport seasonal prey monitoring 
- Improved technology – reduced cost, faster results? 
- Improved diet reference data  
- Ability to predict and respond  
     to food item population  
     explosions  
 

 
 

Bird numbers 
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Population Breeding 
cycles 

Food source 
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Thanks to: 

Leah Tsang – bird dissections  
Dr Walter Boles – ornithologist 
Dr Richard Major - ecologist 
Dr Dave Britton- entomologist 
The ACWG Team 



What’s for  
lunch? 



Thank you 

airstrike@austmus.gov.au 





DNA quality is affected by: 

DNA 

Degraded  
1-20bp 

Short Fragments 
150-500bp 

- The amount of prey item 
consumed 

        (species size dependant) 
 

- Gut transition time of the bird  
        (minutes to several hours) J.Oehm et al 2011 
        (up to 4 days in Penguins) Deagle et al 2010 
 

- The prey item composition 
        (species dependant) 



PCR is affected by: 

DNA 

PCR creates millions 
of copies of a chosen 
fragment of DNA 

- The amount of starting material (DNA)  
              (species size dependant) 

- The PCR amplification efficiency  * 
              (species dependant) (primer binding) 

- PCR inhibition/DNA quality  
              (species dependant) 

PCR amplification  

ZBJ Art – bat  Zeale 2011 
12Sa/h – Tetrapod Palumbi 1991 
16S – Fish Deagle 2005 
trnL – Plant Taberlet et al 2009 

- Published diet analysis primers 
are generally designed for 
specific target groups and 
species. 



ILLUMINA FLOW CELL 
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