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Transcriptional interferences
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Long term gene silencing



  

New actors in the regulation of flowering time

Flowering

FLC
UBQ

RT-PCR

AP

FLC

Flowering

AP

FLC

Flowering

"Autonomous pathway" genes repress FLC

Wild-type AP mutant

Michaels & Amasino, Plant Cell 1999
Amasino & Michaels, Plant Physiol 2010
Wu et al., Plant Physiol 2020

https://www.ncbi.nlm.nih.gov/pubmed/10330478
https://www.ncbi.nlm.nih.gov/pubmed/20921176
https://pubmed.ncbi.nlm.nih.gov/31740502/


  

New actors in the regulation of flowering time

Flowering

Xuhong Yu

Yeast 2 Hybrid

FPAFPA

FLKFLK

LDLD FLDFLD

BDR

FLC
UBQ

RT-PCR

AP

FLC

Flowering

AP

FLC

Flowering

"Autonomous pathway" genes repress FLC

Wild-type AP mutant

Michaels & Amasino, Plant Cell 1999
Amasino & Michaels, Plant Physiol 2010
Wu et al., Plant Physiol 2020

https://www.ncbi.nlm.nih.gov/pubmed/10330478
https://www.ncbi.nlm.nih.gov/pubmed/20921176
https://pubmed.ncbi.nlm.nih.gov/31740502/


  

New actors in the regulation of flowering time

Flowering

Xuhong Yu

Yeast 2 Hybrid

FPAFPA

FLKFLK

LDLD FLDFLD

BDR

FLC
UBQ

RT-PCR

AP

FLC

Flowering

AP

FLC

Flowering

"Autonomous pathway" genes repress FLC

Wild-type AP mutant

Michaels & Amasino, Plant Cell 1999
Amasino & Michaels, Plant Physiol 2010

997

873

890

443331  

231 344  

284 399

648 798

535 685

589 741

BDR1

BDR2

BDR3

RNA PolII FPA

100 aa

Wu et al., Plant Physiol 2020

SPOCTFIIS

https://www.ncbi.nlm.nih.gov/pubmed/10330478
https://www.ncbi.nlm.nih.gov/pubmed/20921176
https://pubmed.ncbi.nlm.nih.gov/31740502/


  

BORDER proteins interact with FPA
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BDRs redundantly regulate flowering in Arabidopsis thaliana

● Triple mutant is very late flowering 

●  High level of FLC expression



  

BDRs redundantly regulate flowering in Arabidopsis thaliana
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A family of protein with common structural domains
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BDRs are putative negative transcription elongation factors

Short root phenotype in bdr1,2,3 is partially reversed by inhibitors of transcription elongation



  

BDRs are enriched at gene borders



  

BDR peaks contain evolutionarily conserved sequences
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BDR proteins regulate the expression of hundreds of genes
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Upregulated genes have high RNAPII but low RNA levels
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Evidences of increased elongation in bdr1,2,3 mutant
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CAF1a:

Evidences of increased elongation in bdr1,2,3 mutant



  

The environment/TFs define the repertoires of upregulated genes
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The environment/TFs define the repertoires of upregulated genes
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Increased mRNA expressions depend on growth conditions

Regulation in bdrs mutant vs wild-type



  

BDR proteins regulate the expression of hundreds of genes
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Downregulated genes have a specific upstream gene neighborhood
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Downregulated genes have a specific upstream gene neighborhood
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Downregulated genes have a specific upstream gene neighborhood

+ High BDR at 3' end



  

Downregulated genes have a specific upstream gene neighborhood

+ High BDR at 3' end

+ 3' RNAPII pausing



  

Transcriptional interference ?
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TF binding kinetics
Hao et al., Transcription 2017
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Shift of RNAPII at the 3' end in bdr1,2,3 triple mutant
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Modulation of transcriptional interferences in bdr1,2,3 mutant
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Conclusions

BDRs apparent functions:
● slow down PolII (negative elongation factor / 3' pausing factor) 
● contribute to gene looping
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