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Introduction

Genetic diversity of the BSF population

A

Kaya et al, 2021

Vast genetic diversity of BSF

Posterior probability of
cluster-membership
B o

i

I | AR 11111
- i |t||k| p 0 w0 i

Department of Microbial and Molecular Systems, IP&P | KU LEUVEN GEEL




Introduction

Exploiting the available genetic diversity for industry
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Introduction

The BSF microbiota, a complicating factor

. Dynamic composition, depends on:
4\ » Diet
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Research question
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THOMAS

MCORE

Experimental set-up

Step 1: Gathering strains & Genotyping

Discriminant analysis of principal components

| Swan | stts -
Oceania1 Domesticated o
Oceania2 Domesticated 5 N\
Oceania 3 Wild oocma °
Africa 1 Domesticated o : .
Africa 2 Domesticated 2 °
Europe 1  Domesticated § .
Europe 2 In-house ) o J
Europe 3  Domesticated ] ° . o: :
Europe 4 Domesticated o ' }
Europe 5  Wild x Dom. °Z%:°°% °
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Experimental set-up THOMAS

MCORE

N Insect
Pilot Plant

Received strain were introduced
in rearing system of Insect Pilot
Plant

Last generation (Larvae, )
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Step 2: Rearing for several generations ,

Oceania1 Domesticated 0
Oceania2 Domesticated 1 9 10
Oceania 3 Wild 0 11 12
Africa 1 Domesticated 0 7
Africa 2 Domesticated 0 6
Europe 1 Domesticated 0 8 L ast generation (Adult,..)
Europe 2 In-house 0 10 11
Europe 3 Domesticated 0 11 12
Europe 4  Domesticated 0 9 J)
Europe 5 Wild x Dom. 2 6

Last generation (Larvae, )
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Step 3: Microbiome analysis pipeline

Last generation (Adult,_,)

Data analysis 16S rRNA gene Homogenization
sequencing & DNA extraction

Last generation (Larvae, )
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Results

How to define diversity in microbiomes?

Alpha diversity: biodiversity within a sample
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Redgiltgeprartement, dienst ...

Beta diversity: similarity between samples
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Redgiltgeprartement, dienst ...

[3-diversity

PERMANOVA
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Redgiltgeprartement, dienst ...

Zooming in

Phylum

Actinomycetota
B Bacillota _
Unidentified bacteria
Bacteroidota
Pseudomonadota
Verrucomicrobiota

of ASVs

Number

Common

Eight common zOTUs,
nine only absent in one strain
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Enterobacteriaceae sp.
Providencia sp.
Pseudomonas sp.
Enterococcus sp.
Stenotrophomonas sp.
Enterococcus sp.
Proteus sp.

Sphingobacterium sp.
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T_welve common zOTUs, , Last generation (Adult,)
Y six only absent in one strain
Phylum % Common zOTUs
Actinomycetota ; I Enterobacteriaceae sp.
B Bacillota 3 ' '
. gniczentifjie? bacteria Providencia sp.
acteroidota
] Pseudo:nc_)nad_ota Pseudomonas sp.
Verrucomicrobiota | L | | Enterococcus sp.
Stenotrophomonas sp.
i II-IIIIIIIIIIIIIII i1 III i | . i
Enterococcus sp.
E———) | 9999 9900s S SR S %% 9 . : Proteus sp.
m— 41 No clue on functional role of most |*|  Sphingebacterum sp.
e e e e microbes, so does this variation | o _
. ] ] . Providencia stuarti
I ImpaCt BSF functlonallty? Lactiplantibacillus sp.
I
| : III' . l . Ill' ll' : l - ° . Agrobacterium fabrum
- Numbti- of ASVs per ﬁt;‘:iﬂ : Strain

Department of Microbial and Molecular Systems, IP&P | KU LEUVEN

GEEL




Redgiltgeprartement, dienst ...

Zooming in
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LESSONS LEARNED

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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FRwelrtgepartement, dlenSt e Alpha diversity: biodiversity within a sample
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FRegaltgerartement, dienst ...~ o » Unique

Zooming in U

Twelve common zOTUs, Last generation (Larvae,,)

ten only absent in one strain
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