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Genetic selection to Improve the performance
of the insect-based bioconversion sector
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Insect circular economy and Genetic Improvement opportunities

Increase reproduction
rates, production
outputs and fitness rates

Produce dedicated lines

for specific diet ingredients FARM INSECTS

Change content

& 2 ¥ of protein vs fat vs
st e o other larval
mixed organic feed

.% components

EXTRACT PROTEIN & OIL
Agricultural co-products (i.e.

brewers spent grain) from D D D
industries to prepare a feed base
Improve |nd UStry Insects are dried

Proteins and oil are extracted
through pressing

sustainability

USE IN AGRICULTURE / FARMING FEEDFISH, PET AND LAND

Extracted insect oil contain useful
lipids and amino acids

Frass is an excellent organic
fertilizer for local agriculture
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Genetic selection key principles: Selection Goals

Set the direction of the
selection process
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Population Average
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Genetic selection key principles: Generation interval

‘ //;lea ‘
Reproduction. Mating. \('o,,

/

Each generation is a
selection opportunity so
the faster they come the
more progress we make

Between 25 and 45 dol
Emergence

Life Cycle duration:

42-45 days (eg. >9 years in horse!)
5 DOL
e \‘
i (/pet,_oo \ Split in production conditions
12 DOL tke o S Typically this is harvest time ﬁ
FLY GENETICS

Caring for life



Genetic selection key principles: Selection intensity

Average P1
peneration Only the best of the best
of the best of ... pass
- . their genes to the next
Length 100 ]
generation
Average F1
Selected .
Generation Thar.mks to It:?. .
F1 reproductive prolificacy,
— maximum pressure is
Length 100 | d
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Generation
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Genetic selection key principles: Genetic variability

Genetic clusters Sample size Provenance Colonisation patterns
Whole region sourced — Range expansion
E *— ‘évaildtive -—-=> Single founder source
— =P — —> Admixture

m— Wild & Captive

Single population sourced > Serial colonisation
== Domesticated resource trade

— Wild
Kaya, C., Generalovic, T.N., Stahls, G. et al. Global population genetic structure and demographic trajectories of the black
soldier fly, Hermetia illucens. BMC Biol 19, 94 (2021). https://doi.org/10.1186/s12915-021-01029-w

The more genetic variability,
the more opportunities for
selection of interesting
combinations

Hermetia Illlucens genome is
large (>1.01 Gb) compared to
other dipterans and has very
significant variability across all
continents and between wild
and captured populations
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Genetic selection in BSF

Z = [selection intensity x precision x variability ] / (generation interval)

Overall Genetic Progress:
All components

. > ,- are favourable for very
Economic traits @ A wild species with ' H H H
(such as growth) that are high variability N Slgnlflcant ImpaCtS on
measurable and highly . . oge
o ; profitability and
: : sustainability in our industry
5.00 to 900 offspring A generation zterval of
[compared to 1 in cattle, 42-45 days compared to 6
15in pigs and a few dozen months in hens and 1 year
in hens) in pigs
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Impacts on zootechnical performance

Genetic improvement impact in other farmed animals: a swine example
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Genetic improvement impact in BSF: early results example:
- between x1.20 and x2.00 larval body weight per year
- between -5.0% and —10% FCR decrease per year
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FlyGenetics Key Success Factors

Market Entry :
End of 2022

g and industrial
BSF bioconversion

program on
49

technologies, facilities

and operations

disciplinary team
ith 15 dedicated
FTEs including

PhD, Msc, Bsc, Eng,
etc

arly starter
(2017) in
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genetic pool
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Thank you!

More about FlyGenetics: "
s WWw.fly-genetics.com
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http://www.fly-genetics.com/

