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Ancient introgression events explain origins of novel

wing patterns
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Black Soldier Fly is a bio-catalyst in the bioconversion of animal & brewing wastes into mass protein and lipid production.
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Summary:

- Generate high quality reference genome

- Search for patterns of divergence and admixture across
the global range of the Black Soldier Fly

- Use ‘evolve and reseqgeunce’ to identify genes underlying
Industry relevant traits
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Genome assembly
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1.01 Gb genome assembly
Repeat rich (67% of genome)
Curated 99.8% of scaffolds into 7 chromosomes

16 Mb contig and 181 Mb scaffold N50’s

Annotate 17,664 protein-coding genes
Highly complete annotation 98.2% BUSCOs




|dentification of sex chromosome by read
coverage of males and females
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Part II: Survey global BSF genetic diversity

Thanks to Christoph Sandrock for access to samples, see also Kaya et al BMC Biology 2021



Deep divergence in global population structure

A B Admixture coefficient
—.P‘recﬁcus aurifer P ‘:li:2 Oud Qi'S 013 1||0 0i2 0'.4 D'.G 0'.8

—

T Ind-B Lineage-a

I North America
g Ind-C

Bind-A
Sheppard:

Europe

Sheppard:
North America

—
Sheppard: EVE
GCA_905115235.1

Europe (South)

Europe (West)

Africa

South America

Australia

Bootstrap
support (<90%): O

Tree scale: 0.1

=
v,
o

‘ Lineage-b

it

=
Il
!



Deep divergence in global population structure
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Signatures of introgression between lineages
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Parallel signatures of domestication
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Chromosome 5 shows strong signatures of
reduced diversity — selection or inbreeding?




Evolve and Resequence

Body size

Growth rate (generations per year)

Nutritional properties

Wild mustard plant
(Brassica oleracea)

Fecundity
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Methods:
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Repeat every generation

Mean population size of 1,763 individuals per line.

* Replicated design (n = 3).
* Internal controls to capture stochastic variation per replicate.

» Selection threshold between the top 13 — 27% “largest” pupa
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Black Soldier Fly pupal size is a heritable trait

F1

Estimate heritability of trait:
h,=R/[S
$=0.81-0.67 .
R=0.715-0.67 7 . J |:|Base
h - R S ’ |:|Selected
2 H I:lResponce

h, = 0.045/0.14 ) R =0.045 (6.294%)

" h*= RIS

=0.32

h,=0.32

sity

Overall h, = 0.32-0.45

mean = 0.39 .

J0.715

00 05 _ 10 15
Pupal size (cm?)

Pupal size increase of 17% over seven generations (approx. nine months) across replicates



Larval growth rates respond to selection for large size

larva
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* 16.57% biomass increase at harvest day (Day 12).



Protein content also improves in large lines
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* Protein content shows 1.83% increase in selected population.
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Female BSF invest into larger “size” at the trade-off of longer development

ontrol

T
100

T
150

200
Weight (mg)

T
50

T
100

Pupal development time (hrs)

2004

150 4

100 4

100

Pupal weight (mg)

150

200




g)

m
2
=}

Ovary weight (

7.91

2.51

0.0

Increased ovary weights (possibly fecundity?)

1.3e-05

Treatment

Large

Treatment n Ovary weight (mg)
Control 1.935
Large 4.105

A double increase in ovary weights
(e.g. double the brood size) in
selected line.



Resequencing of replicate lines to identity selected
OCl

32 individuals of base population
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: . Seven generations of selection
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trait and difficult to
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Conclusions

* Generated high quality reference genome which is now publicly
available

* Considerable genetic diversity across the globe including deep
divergence

 Putative signatures of selection/domestication

* Rapid response to selection is highly repeatable at phenotypic level,
less so at the genetic level
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