Understanding photothermal
control of development In
Brassicaceae

Tom Bennett

Centre for Plant Sciences, University of Leeds

t.a.bennett@leeds.ac.uk @ThisSunOfYork www.tombennettlab.org



When do plants stop flowering?
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When they stop opening flowers, right?
What is the relevant control point?




How do Brassicas stop flowering?
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Why do Brassicas stop flowering?
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« Environmental conditions strongly regulate duration of flowering.
* Including temperature and light exposure.




Photothermal time
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Gonzalez-Suarez et al, Plant Physiology, 2023
« Photothermal time integrates growing degree days and cumulative light exposure.
« Arabidopsis seems to stop flowering after a given photothermal, rather than absolute time.
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Inflorescence duration

Inflorescence duration

How do Brassicas measure photothermal time?
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FT is required for timely

inflorescence meristem arrest.

And in order to respond to
photothermal cues.
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How do Brassicas measure photothermal time?
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FT transcription peaks at IM arrest.

FT transcription continues to track
photothermal exposure post-flowering.

FT is not just ‘florigen’.

Is FT a photothermal stopwatch?
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How does FT regulate IM arrest?

[ o=
O
30} [~ wt4d @
o wt 12d ® =
ft 4d x
__ 20l |eft12d ° o
) ©
(&) [ ] C
c ®
g ol 7 S -] S A S I A S AN B S S O N S S
o 4d 12d 4d 12d 4d 12d 4d 12d 4d 12d 4d 12d 4d 12d 4d 12d
32 ® Col-0 ft-10 Col-0 ft-10 Col-0 ft-10 Col-0 ft-10
v Of ° ¢ Cluster 1 ® Col-0 = ft-10 Cluster 2 ® Col-0 = ft-10
ELJ o 3000 o 1000 SWEET1
-10¢ %2000_ s S 750} ‘
8 : ~ | S s00f >
€ 1000t £ L
= -~ | £ 250t %
G 2
-30 -20 -10 0 10 20 4d 12d 4d 12d 4 12 4d 12d 4d 12d 4 12
PC2 (25% variance) Col-0  ft-10 Days post-bolting Col-0  ft-10 Days post-bolting

Gonzalez-Suarez et al, unpublished

« Transcriptome analysis of Col-0 vs ft-10 inflorescence meristems.
« 1447 DEGs in 4 clusters.




Natural variation in end-of-flowering
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« Some (but not huge) natural variation in Arabidopsis for

inflorescence duration.

« Kondara is a model long-flowering ecotype.




It's not just inflorescence duration...
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« Multiple parameters of inflorescence morphology change during flowering.

* And change more with greater photothermal exposure...
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Doing something about It
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« Arabidopsis is not Brassica sp., but responses are almost certainly conserved.
« In a warming world, inflorescence durations and yields will tend to decline in Brassicas.
« Adjust rate of FT accumulation under photothermal exposure to offset increasing temperatures.
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