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From genes to Plant architecture: 
The shoot apical meristem in all its states



  

Floral transition changes plant architecture
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Floral transition changes phytomer structure
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Arabidopsis thaliana does not make bracts 4

bractno bract

Arabidopsis thaliana Tarenaya hasslenaria

Intro

2 cm

Col-0

t t



  

Bract inhibition in Arabidopsis thaliana is not well described
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Tsushima-0 makes basal bracts
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Basal bracts are common in natural populations of A. thaliana
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How is bract inhibition delayed at floral transition?
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RNA sequence over floral transition at the shoot apex
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Expression profile of the main FT regulators overlap

“R
N

A
 e

xp
re

ss
io

n”
 (

Lo
g2

C
P

M
)

Expression profile of some main regulators of floral transition

stages

10Results

FT FD LFY AP1 CAL

Fabrice Besnard, Ph.D



  

FT genes expression profile recapitulates morphological stages 11Results
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 PCA analysis reveals unexpected heterochronic shift 12Results
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Heterochrony in gene expression 15Results
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Investigating heterochronic shifts 18Results

0-shift

(-)shift (+)shift

Gene expressed earlier in tsu-0 Gene expressed later in Tsu-0

Ruth Kristianingsih, 
John Innes Centre, UK



  

Investigating heterochronic shifts 19Results
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Fine tuning of plant architecture with heterochronic shifts

Tarenaya hasslenaria

2 cm

Col-0
Lobularia maritima 

Arabidopsis thaliana

20

2 cm

Tsu-0

Conclusion

All flowers with bract Several flowers with bract One flower with bract No flower with bract

Phenotypic heterochronies hides complex transcriptomic heterochronies



  
Le jardin d’Edwige

Thank you !

Ruth Kristianingsih, 
John Innes Centre

Fabrice Besnard, Ph.D
RDP lab, ENS de Lyon
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John Innes Centre
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Bract frequency distribution of the RILs
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RILs analysis identifies 2 peaks in Chromosome 1

R/qtl software: Broman, K.W. et al. 2019
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Using NILs
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Heterochronic shifts participate to branching evolution 25

Lemmon et al. 2016



  

The sampling dates is not sufficient to explain this heterochrony 26Results
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T stage singularity

Col-0 Tsu-0

Matching phenotype

With an older transcriptome in Tsu-0

Matching key FT gene expression

Corresponds to the apparition of bract-flower
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Which genes participate to the heterochronic shift at T stage?

Calderwood et al. 2021
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SNP index definition 29
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