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B4 X} X+ (Arabidopsis thaliana)
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Regional distribution map of the Arabidopsis thaliana. Strains were collected from
various European and Asian regions. © Jun Cao/MPI f. Developmental Biology

Translating the Computable Plant

From The Plant Journal, Volume: 121(5)
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=¥ a9 Y (Lotus japonicus)
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(f51)  Extreme genetic signatures of local adaptation during Lotus japonicus colonization of Japan
Niraj Shah et al., Nature communications, 2020. https://doi.org/10.1038/s41467-019-14213-y
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Ewan Birney - Functional genomics, bioinformatics
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LA B = Draft genome, Kasahara et al, Nature 2007
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Fukushima and Takeda, Nat commun, 2025
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The Medaka Inbred Kiyosu-Karlsruhe (MIKK) panel

Population genomics study of Kiyosu wild medaka (2010)

e e Felix Loosli
m«!ﬁ e o | Technology

Establishing MIKK panel by sib-mating (2022) 5 ik 33 g
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80 near-isogenic,fully sequenced lines
derived from a single wild population

Brettell et al, Genome Biol (2022)
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Horizon 2020 ERC grant (2019 - 2025, ~ €6 million)
IndiGene (Genetics of Individuality)
PIs: Birney, Wittbrodt, Loosli
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Association testing and QTL mapping

1 MIKK panel heart rate phenotyping

absolute heart rate temperature response
21°C 28°C 35°C
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MIKK panel inbred strain MIKK panel inbred strain

embryonic heart rate
(21°C,28°C,35°C)
embryonic heart rate

2 Strain crossing for segregation analysis
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Whole Genome Sequencing

-og10 p

Dol b i
T 3 4 5 @

AW

AA AB BB

heart rate

phenotype 4 dpf

Cell genomics, in press
(Weltz et al., bioRxiv)
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Fine mapping and candidate gene selection
Linkage disequilibrium
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Ensembl Variant Effect
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List of candidate genes

Functional validation experiments
editor mMRNA, gRNA

heart rate measurement

lemperature
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Testing for GXE and GxG interaction effects

7 Simulation-based analysis of GWAS discovery power

=) | GxE genes --- ryr2b, ppp3cca, ccdc141, sptbnli,....

Understanding of human heart physiology in response to environment factors
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Corresponding authors: Birney, Naruse, Wittbrodt, Loosli
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Future direction

NBRP collectionZ /&R L f=genome,
epigenome T --- IRIEEIG & DREES (F

SREQOHAEAM SMT panel GEZR/SHRIL) EHit VR ?

- BEARENYT a % 2 B4 N
T ERRRA ERARENYS/ L, TES ) LNSZDEEBEHAYET,

Medaka Inbred Kiyosu-Karlsruhe (MIKK) panel
Genetics of individual responses to various environmental factors
screening: femperature, photoperiod, dietary, chemicals
output: heart function, metabolism, morphology, reproduction, behavior...
Epigenetics of environmental effects
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