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Genetic diversity of the BSF population

Kaya et al, 2021

Vast genetic diversity of BSF

Introduction



Department of Microbial and Molecular Systems, IP&P3

Exploiting the available genetic diversity for industry

Sandrock et al, 2021

Larval performance and body composition
was influenced by diet, BSF genetic variation
AND interaction effects between the two

= GxE effects

!!! Complicates selections programmes

Introduction
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The BSF microbiota, a complicating factor

Environmental factors
(temperature, dimensions rearing box, humidity,…)

BSF Larvae
= G

Substrate (Chemical)
= E

Microbiota (Biological)

BLACK SOLDIER FLY REARING

Bacteria

Protozoa

Fungi

Archea

Viruses

Dynamic composition, depends on:
 Diet
 Gut region
 Rearing facility
 Genotype
 …

Introduction



Department of Microbial and Molecular Systems, IP&P

n > 5

5

Can we “nulify” the microbiota’s role for selection? 

Strain 1 Strain 2 Strain 3 Strain 4 Strain 5 Strain 6

Research question
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Step 1: Gathering strains & Genotyping
Strain Status

Oceania 1 Domesticated
Oceania 2 Domesticated
Oceania 3 Wild

Africa 1 Domesticated
Africa 2 Domesticated

Europe 1 Domesticated
Europe 2 In-house
Europe 3 Domesticated
Europe 4 Domesticated
Europe 5 Wild x Dom.

Discriminant analysis of principal components

Experimental set-up
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Step 2: Rearing for several generations

First generation (Adultfirst)

Last generation (Adultlast)

Last generation (Larvaelast)

n generationsReceived strain were introduced 
in rearing system of Insect Pilot 

Plant

Experimental set-up
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Faculteit, departement, dienst …
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Step 2: Rearing for several generations

Strain Status Adultfirst Adultlast Larvaelast

Oceania 1 Domesticated 0 11 12
Oceania 2 Domesticated 1 9 10
Oceania 3 Wild 0 11 12

Africa 1 Domesticated 0 7 8
Africa 2 Domesticated 0 6 7

Europe 1 Domesticated 0 8 9
Europe 2 In-house 0 10 11
Europe 3 Domesticated 0 11 12
Europe 4 Domesticated 0 8 9
Europe 5 Wild x Dom. 2 5 6

First generation (Adultfirst)

Last generation (Adultlast)

Last generation (Larvaelast)

Experimental set-up
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Step 3: Microbiome analysis pipeline

Homogenization 
& DNA extraction

16S rRNA gene 
sequencing

First generation (Adultfirst)

Last generation (Adultlast)

Last generation (Larvaelast)

Data analysis

Experimental set-up
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Results

How to define diversity in microbiomes? 

10

Thackray VG, 2018 
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Faculteit, departement, dienst …
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Results
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Varying effects between 
strains, BUT no clear 
link with genetic 
diversity
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Faculteit, departement, dienst …
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ß-diversity
Results

Not a surprise, most 
diversity (max 25%) is 

explained due to life phase
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Faculteit, departement, dienst …
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ß-diversity
Results

PERMANOVA
Strain

(p = 0.0001)

Generation
(p = 0.2728)

Strain x Generation
(p = 0.0001) 
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Faculteit, departement, dienst …
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Zooming in
Results Common Unique

First generation (Adultfirst)

Common zOTUs
Enterobacteriaceae sp.

Providencia sp.

Pseudomonas sp.

Enterococcus sp.

Stenotrophomonas sp.

Enterococcus sp.

Proteus sp.

Sphingobacterium sp.

Eight common zOTUs, 
nine only absent in one strain
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Faculteit, departement, dienst …
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Zooming in
Results Common Unique

Last generation (Adultlast)
Twelve common zOTUs, 
six only absent in one strain

Common zOTUs
Enterobacteriaceae sp.

Providencia sp.

Pseudomonas sp.

Enterococcus sp.

Stenotrophomonas sp.

Enterococcus sp.

Proteus sp.

Sphingobacterium sp.

Delftia sp.
Providencia stuarti
Lactiplantibacillus sp.
Agrobacterium fabrum

No clue on functional role of most 
microbes, so does this variation 

impact BSF functionality?
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Faculteit, departement, dienst …
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Zooming in
Results

Common microbes do differ in 
abundance, how does this impact 

functionality BSF microbiota?
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• Some microbes are shared, and that number
slightly increases over generations at one location

• Even after several generations on same diet
and in same rearing location, distinction can still
be made between different strains of BSF
 Both at larval and adult stage

• BUT how this affects microbiota functionality
and BSF performance are still open questions,
requiring much more research

• Going forward, it seems to be important to take
into account the microbiota component when
comparing performances of genetic lines
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Faculteit, departement, dienst …
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Results
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Not same diversity in 
all larval samples
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Last generation (Larvaelast)

Faculteit, departement, dienst …
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Zooming in
Results Common Unique

Common
Enterococcus sp.

Corynebacterium sp.

Enterobacteriaceae sp.

Enterococcus sp.

Corynebacterium sp.

Weissella paramesenteroides

Providencia stuarti

Providencia sp.

Latilactobacillus sp.

Proteus sp.

Enterobacteriaceae sp.

Twelve common zOTUs, 
ten only absent in one strain
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