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What is domestication?

Previous definitions of domestication may (or may not) include:

Intentionality Control of the process

Benefits derived Artificial selection
by humans T
- &
5&\\\\; Evolutionary change
Domesticate phenotypes
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Purugganan, M.D. (2022). What is domestication? Trends in Ecology & Evolution



Insect Domestication

Development of selective breeding programs 5
or organism engineering

Tenebrio molitor
BSF

Drosophila spp

Apis mellifera

Life cycle completed in man-controlled
environments without significant gene flow
from the wild

Bombus terrestris

Acheta domesticus

Lifo cycle completed in man-controlied
environments with significant gene Now
from the wild

adorhina portentosa

Whiteflies parasitoids
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S Domestication as a continuous process starting from a wild
population to modern breeding program passing by the
control of the life cycle

Dactylopius coccus & Kerria lacca
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First acclimatization attempts 1

to man-controlled environments

Wild population 0

Lecoq, T. (2018). Insects: The disregarded domestication histories. In Animal domestication



Mealworm domestication through academic research
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Mealworm domestication through farming?

Mealworm as secondary production Specialized farms Large vertical farms

Large and synchronized production needs to control reproduction, growth and development
Essentially made through individuals and eggs sorting.



Did the early domestication of yellow mealworms impact their
genome and agronomic QTLs?

1. Can we identify genomic loci under selection in domesticated populations?
2. Can we detect QTLs associated with agronomic traits?

3. Do we have overlaps between loci under selection and QTLs?



Updating the genome by constructing chromosomes sequences

“ I T. molitor
X F1 lllumina
/t 9 101 individuals genotyping chromosomes
J 2 e
OneMap )
iy] ex

DNA transposons

1o

High density genetic map

Retrotransposons

e

1 2 3 4 & 6 7 3 e 10 o o 7
_»," other repeats \g.
B - , :
E30
1228 AllMaps ‘
2000 %
2300 : S
:'Z'.'g 3 =
2660 E N
3660 <
L340
F4ne £
3 58%0 + /
€ 5900 / ~
a gzgg Genome assembly A =
Q767 . (1]
;-i.';ﬁ (Nanopore+HiC) P
e : .
€30 .2 v Sk
YO0 . e 7
3L Eleftheriou, E., et al. (2022). 3 2 :
10190 Chromosome-scale assembly of the o ;
'(la#_lU 7
"‘gg yellow mealworm genome. Open o )
12940 & ¥
4 Res Eur N, ,, Ry
7 W
=] y \
C/),_5~ 1 o %
° chré
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Genomic structure in farmed populatlons
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Genomic differentiation in farmed populations

FST
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Data for GWAS for Growth
134 individuals

Whole-genome sequencing (Coverage 10X)
~10,000,000 variants
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~679,000 variants
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Results: Association mapping with ssGBLUP - IMM56

IMM56_GBLUP

Total significant SNPs: 7,099
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Multiple proteins coding for an enzyme involved in larval growth in Drosophila 11



QTL of duplicated L-2-Hydroxyglutarate deshydrogenases (L2ZHGDHs)
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Hypothesis: The observed SNPs in the QTL suggest a potential role in
energy production during larval growth through the control of a-
ketoglutarate

A genomic signature of positive selection is observed in a farmed population (Star Food, Netherlands)1



Genomic signature of domestication
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Does early domestication of yellow mealworm affected its genome
and agronomic QTLs?

1. Can we identify genomic loci under selection in domesticated populations?

Yes
2. Can we detect QTLs associated with agronomic traits?

Yes
3. Do we have overlaps between loci under selection and QTLs?
2 examples identified

Deeper analysis of QTLs is required!
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