Molecular regulatory networks of climate adaptation in the perennial
model woodland strawberry
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Woodland strawberry —a model for perennial climate adaptation

Wide geographical distribution

* Perennial plant with rapid
growth cycle

* Small 220 Mb genome

* Easy genetic transformation

e Efficient clonal propagation

* Belongs to the Rosaceae
family

Hilmarsson et al. 2017. https://doi.org/10.1371/journal.pone.0183384
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Perennial growth cycle and climate adaptation

e Light and temperature control seasonal plant development
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Perennial growth cycle and climate adaptation

e Light and temperature control seasonal plant development
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KEY ADAPTIVE TRAITS IN THE CONTROL OF

WOODLAND STRAWBERRY GROWTH CYCLE:
e Timing of flower induction and flowering
e Cessation of runner formation in autumn
* Formation of winter leaves in autumn
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Mouhu et al. 2013. https://doi.org/10.1105/tpc.113.115055



Adaptation in European woodland strawberry

Common garden experiments
e Qutdoors and controlled climate
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Population genomics in woodland strawberry
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R’Life strawberry project focuses on extreme populations
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analyses:

GO categories associated with
adaptation highly differentiated
between populations

High Fst common in promoters

R’Life goals:

* Role of cis-regulatory variation
in climate adaptation

* Association with DNA
methylation and structural
variation

* Co-expression networks
controlling climate adaptation



Approaches

( SNPs IN 20000
CROSSES: L GENES
ITALY x ALTA . SNP, SV

* RNAseq

GENOMIC DATA:

ITALY x KAFJORD * DNA methylation

v i

GENERATION

F1 ALLELE-SPECIFIC RNAseq:

» * Env. Treatments

* Three tissues

¢

‘ QTL MAPPING

F2 i
GENERATION » 6

2
Koskela et al. 2012. https://doi.org/10.1104/pp.112.196659; A&;A_L:J

N

SELECTIVE SWEEPS

600- H
o 400" 5 !
par i
o I i
200- : Jii i
it : xl '
5 7 8 9 1011121314 151617 18 1920 2122 2324 25 26 27 28 2930 31 32 33 34 35 36 37 38 3940

0123456
Mb Chromosome 6

CO-EXPRESSION NETWORKS

04
gené21000 oor@ere
FueCO =@ ”:.
gen@s3s ; gendieos
FveANACO78 by gl
T FveWOX13 =@
FveUFO1 gena02250
““““““ FvebHLH30 oo
mmmmm .
-7 b S
S N\ N\ e
genel4942 era013/
mmmmmmm a4
gend®354
genala4

gggggggg

GENE FUNCTIONS

Takeshi Kurokura f
4%

-

f‘.5fr" -

\ s U~ { -

. }\ S
B e AN - i

&

TFL1-RNAi

Toivainen et al., unpublished 1 2 3



https://doi.org/10.1104/pp.112.196659

3

E'i o
ol

Group members involved in
R’Life project:

=

* Timo Hytonen
e Aleksia Vaattovaara
* Tuomas Toivainen
* Elli Koskela -
e Guangxun Fan e
. : 4 > i
!awerhmenez f//
- Funding:
Z. 2 * Academy of Finland &
L * Chinese Scholarshlp Counci‘r “‘"' ‘

 DFF
e University of Helsinki
* Rikala Foundation



