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• In planta expression of small RNAs directed against pathogenicity factors of a virulent Pseudomonas syringae 
strain results in Antibacterial gene silencing (AGS) and disease protection (despite the absence of canonical 
eukaryotic-like RNAi factors expressed from this bacterium) 

• This regulatory mechanism can be recapitulated upon exogenous application of total RNAs containing antibacterial 
small RNAs 

• Extracellular vesicles (EVs) contribute to the trafficking of small RNAs from plants cells towards bacterial cells         
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Major Highlights: Antibacterial Gene Silencing (AGS)

Pto WT = Pseudomonas syringae pv. 
tomato strain DC3000 (Pto DC3000)
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Generation of Arabidopsis stable transgenic lines 
expressing the chimeric hairpin IR-CFA6/HRPL

LMW Northern blot analysis of siRNAs 
produced from IR-CFA6/HRPL plants

RT-qPCR analysis on bacterial mRNAs 
from infected plants (3dpi)

Effect of siRNAs on bacterial virulence & disease symptoms

Coronatine (COR)-dependent stomata reopening 
is impaired in IR-CFA6/HRPL transgenic plants 

siRNAs, but not dsRNA precursors, trigger AGS 
and the dampening of pathogenesis

Small RNAs are likely uptaken and causal for 
the dampening of Pto DC3000 pathogenicity
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Exogenous application of antibacterial RNAs protect WT tomato 
plants against Bacterial Speck Apoplastic fluids as well as apoplastic Extracellular vesicles (EVs) 

possess AGS activity  Exogenous 
application

antibacterial
small RNAs

• Phenotypically, the transgenic lines were similar to the WT plants
• IR-CYP51 (C.V.) transgenic lines express siRNAs against fungal 

genes (these siRNAs have no homology with Pto DC3000 genes). 

• The impaired ability of Pto D3000 to reopen stomata on IR-
CFA6/HRPL plants is likely caused by a compromised COR
production by Pto DC3000 cells

• Small RNA entities trigger suppression of Pto DC3000-induced
stomatal reopening while dsRNA precursors do not interfere with this
process

• Bacteria expressing a siRNA resilient version of HrpL are resistant
to the antibacterial effect triggered by anti-HrpL siRNAs

35Spro:IR-CFA6/HRPL35Spro:IR-CYP51 (CV)
(negative control)

Col-0 WT

• Stomata are the major entry sites for Pto DC3000
• Stomata closes in response to bacterial PAMPs and are reopened
through COR action

Stomata aperture measurement 
(3hours post infection)
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• Introduction of dcl2 dcl3 dcl4 triple mutations in a IR-HRPL/CFA6 
line #4 background to prevent dsRNA processing

RT-qPCR of dsRNA precursors and 
LMW Northern of siRNAs Stomata reopening assay (3hpi)

upon exogenous application of total RNAs
(10 ng/μl) 

             M  F  Q  K  I  V  I  L  D  S  T  Q  P  R  Q  P  S  S  S  A   
WT     1     ATGTTTCAGAAGATTGTGATCCTCGACTCAACCCAGCCCCGTCAGCCATCTTCGTCCGCC  60 
             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
mut    1     ATGTTTCAGAAGATTGTGATCCTCGACTCAACCCAGCCCCGTCAGCCATCTTCGTCCGCC  60 
             M  F  Q  K  I  V  I  L  D  S  T  Q  P  R  Q  P  S  S  S  A   
 
 
             G  I  R  Q  M  T  A  D  Q  I  Q  M  L  R  A  F  I  Q  K  R   
WT     61    GGTATTCGCCAAATGACGGCCGATCAGATTCAGATGCTCAGGGCGTTTATCCAAAAGCGG  120 
             |||||||||||||||||||||||||||||||||||| |  | || || || || ||  |  
mut    61    GGTATTCGCCAAATGACGGCCGATCAGATTCAGATGTTACGTGCTTTCATTCAGAAAAGA  120 
             G  I  R  Q  M  T  A  D  Q  I  Q  M  L  R  A  F  I  Q  K  R   
 
 
             V  M  N  P  D  D  V  D  D  I  L  Q  C  V  F  L  E  A  L  R   
WT     121   GTGATGAACCCTGATGATGTGGATGACATTCTCCAGTGCGTGTTTCTTGAAGCCCTGCGT  180 
             || ||||| || || || || || || ||  | || || || ||  | || ||  |  |  
mut    121   GTTATGAATCCGGACGACGTTGACGATATCTTACAATGTGTTTTCTTAGAGGCATTAAGG  180 
             V  M  N  P  D  D  V  D  D  I  L  Q  C  V  F  L  E  A  L  R   
 
 
             N  E  H  K  F  Q  H  A  S  K  P  Q  T  W  L  C  G  I  A  L   
WT     181   AACGAGCACAAGTTTCAACATGCCAGCAAACCGCAGACCTGGCTGTGTGGCATCGCGCTG  240 
             || || || || || || || || || || || || || ||| | || || || ||  |  
mut    181   AATGAACATAAATTCCAGCACGCAAGTAAGCCTCAAACATGGTTATGCGGAATTGCTTTA  240 
             N  E  H  K  F  Q  H  A  S  K  P  Q  T  W  L  C  G  I  A  L   
 
 
             N  L  I  R  N  H  F  R  K  M  Y  R  Q  P  Y  Q  E  S  W  E   
WT     241   AACCTGATCCGCAATCACTTCCGCAAAATGTATCGTCAGCCGTATCAGGAAAGCTGGGAA  300 
             ||  | ||  | || || ||  | || |||||  | || || || || || || |||||  
mut    241   AATTTAATTAGAAACCATTTTAGAAAGATGTACAGGCAACCTTACCAAGAGAGTTGGGAG  300 
             N  L  I  R  N  H  F  R  K  M  Y  R  Q  P  Y  Q  E  S  W  E   
 
 
             D  E  V  H  S  E  L  E  G  H  G  D  V  S  H  Q  V  E  G  H   
WT     301   GACGAAGTGCATTCCGAGCTGGAAGGGCACGGTGATGTCAGTCATCAGGTAGAGGGGCAT  360 
             || || || || || ||  | || || || || || || || || || |||||||||||| 
mut    301   GATGAGGTTCACTCAGAATTAGAGGGTCATGGGGACGTTAGCCACCAAGTAGAGGGGCAT  360 
             D  E  V  H  S  E  L  E  G  H  G  D  V  S  H  Q  V  E  G  H   
 
 
             R  Q  L  A  R  V  I  Q  A  I  D  C  L  P  S  N  M  Q  K  V   
WT     361   CGGCAACTGGCGCGAGTCATTCAGGCCATTGATTGCCTGCCGTCGAACATGCAAAAAGTG  420 
             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
mut    361   CGGCAACTGGCGCGAGTCATTCAGGCCATTGATTGCCTGCCGTCGAACATGCAAAAAGTG  420 
             R  Q  L  A  R  V  I  Q  A  I  D  C  L  P  S  N  M  Q  K  V   
 
 
             L  E  V  S  L  E  M  D  G  N  Y  Q  E  T  A  N  S  L  G  V   
WT     421   CTGGAAGTGTCGCTGGAGATGGACGGCAATTATCAGGAAACAGCGAACAGCCTCGGCGTG  480 
             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
mut    421   CTGGAAGTGTCGCTGGAGATGGACGGCAATTATCAGGAAACAGCGAACAGCCTCGGCGTG  480 
             L  E  V  S  L  E  M  D  G  N  Y  Q  E  T  A  N  S  L  G  V   
 
 
             P  I  G  T  V  R  S  R  L  S  R  A  R  V  Q  L  K  Q  Q  I   
WT     481   CCGATTGGCACCGTTCGCTCACGCCTGTCCCGCGCGCGGGTTCAGCTCAAGCAGCAAATC  540 
             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
mut    481   CCGATTGGCACCGTTCGCTCACGCCTGTCCCGCGCGCGGGTTCAGCTCAAGCAGCAAATC  540 
             P  I  G  T  V  R  S  R  L  S  R  A  R  V  Q  L  K  Q  Q  I   
 
 
             D  P  F  A  *   
WT     541   GACCCGTTCGCCTGA  555 
             ||||||||||||||| 
mut    541   GACCCGTTCGCCTGA  555 
             D  P  F  A  *   
 
 

Stomata reopening assay (3hpi) 
upon exogenous application of total RNAs 

(10 ng/μl) 

Sequence alignment of WT and 
mutated HrpL (resilient to siRNAs 

generated from IR-HRPL)

o using 25 ng/μl total 
RNA conc. 

• Exogenous application of total RNAs extracted from Arabidopsis transgenic plants 
expressing antibacterial siRNAs on four-week-old  WT tomato plants leads to

disease protection

• Members of NAVARRO LAB 

& Section 3 (IBENS)

• Microscopy platforms: IBENS and College 

de France (CdF)

• Extraction of Apoplastic fluid (APF) and extracellular vesicles (P40) using differential 
ultracentrifugation and testing the efficiency of EVs for AGS

o Quantification of P40 fraction of IR-CFA6/HRPL 
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Stomata reopening assay (3hpi) 
upon exogenous application of Apoplastic fluid (APF) or EVs (P40) 

Water soaking symptoms (1 dpi)

Bacterial propagation phenotypes in midveins
(3 dpi)

hrpL

(TF that transcriptionally activate 

type III-effectors, some phytotoxins 

and factors required for type III 

secretion system assembly)

cfa6 
(coronatine biosynthesis gene I)

COR

COR COR

Col-0 WT IR-CFA6/HRPL

1 hour post 
infection

3 hours post 
infection
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