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Biocontrol and evolution
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What is my (starting) 

population?

Species composition
• Host plant and pest
• Origin of biocontrol population

– Cryptic species
– Hybridizations

• Hybrid breakdown

• Unintended release of exotic species

Infections
• (Endo)Symbionts
• Microorganisms
• Diseases (fungi, bacteria, nematodes)
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WHAT IS OUT THERE?

- and how much?
- and what are the dynamics?
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Population genetics

• Study of genetic variation within and among 
populations 

• Explained by evolutionary factors
• Based on the Hardy–Weinberg law

– population size is large
– mating is at random
– mutation, selection and migration are negligible

• Else allele frequencies and genotype frequencies 
may change from one generation to the next. 
– allowing us to infer evolutionary patterns
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Measuring genetic 

variation

A bit of history
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Types of population analysis

• Allozymes
• Microsatellites
• SNPs and Indels 

– Large genomic scale
• RADSeq
• RAPD
• AFLP
• RFLP

– Small genomic scale
• Sequence fragments of ITS2, COI, 16S
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Allozymes

• low abundance 
• low level of polymorphism
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Types of population analysis

• Allozymes
• Microsatellites
• SNPs and Indels 

– Large genomic scale
• RADSeq
• RAPD
• AFLP
• RFLP

– Small genomic scale
• Sequence fragments of ITS2, COI, 16S
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Microsatellites

• Very robust
• Lower 

resolution
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Types of population analysis

• Allozymes
• Microsatellites
• SNPs and Indels 

– Large genomic scale
• RADSeq
• RAPD
• AFLP
• RFLP

– Small genomic scale
• Sequence fragments of ITS2, COI, 16S
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RAD-seq
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Types of analysis

• Allozymes
• Microsatellites
• SNPs and Indels 

– Large genomic scale
• RADSeq
• RAPD
• AFLP
• RFLP

– Small genomic scale
• Sequence fragments of ITS2, COI, 16S, etc...

• Not robust
• Higher resolution
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ITS2, COI, 16S

• Resolution often issue
– Sanger sequencing cannot detect 

different types of polymorphisms 
unless cloned

• Sequence length
– Sanger sequencing up to 500 bp
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Schlötterer 
2004, Nature
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Schlötterer 
2004, Nature
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Drastic changes in 

sequencing technology
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Population genomics

• Whole individual genome comparisons 
would give the highest resolution

• In D. melanogaster, >6,000,000 natural 
variants (SNPs and indels) have been 
described (Huang et al. 2014).
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>1000 fruit fly genomes
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Sanger vs NGS

Batovska et al. 2017, G3
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Newest sequencing 

technologies
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Need lab, equipment
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Population dynamics in 

greenhouse
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What about fieldwork?
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Barcode sequencing
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Sequence in the field



27

ONT MinION

Oxford Nanopore Technology:
 “Our goal is to enable the analysis of any 

living thing, by any person, in any 
environment.”
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In the rainforest

Menegon et al. 2017, Plos One
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Flowcell

What is MinION?

Nanopore

Membrane

Electrical 
signal
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http://www.youtube.com/watch?v=Wq35ZXyayuU&t=90
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Capabilities

• flow cell generates 10–20 Gb
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MinION uses
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• Obtained an error rate of <0.02%
• Reached a gene completeness of 96.53%
• Complemented with Illumina sequences for polishing
• 31 flowcells yielded 134.8 Gb of data in total, 
• 110.96 Gb (representing ∼100-fold coverage) after filtering
• Total yield per flowcell varied 0.96 and 6.02 Gb after filtering.
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Explore extreme conditions
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Error Read length Amplification Cost/bp Portability Flexibility

Illumina <1% <800bp Yes + - -

Pacbio ≈10% Average 
10,000bp
Rare 60,000bp

Yes - - -

MinION ≈10% Unlimited, 
longest so far 
950Kb

No -- ++ ++

Comparison of sequencing 

techniques
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Lab-on-a-chip
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VolTRAX: library prep on a chip
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http://www.youtube.com/watch?v=APxaiRaZMfQ&t=61
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SmidgION
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“Pregnancy test” for 
• Erwinia amylovora
• Potato virus Y
• Ralstonia 

solanacearum
• Phytophthora
• Mycotoxins

• Also used for PCR 
fragment analysis



44

Future: Biocontrol tricorder
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Questions?


