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• RNA-interference, natural biological process in 

eukaryotes

• RNA molecules inhibit gene expression or translation 

process by degradation of mRNA

• siRNA and miRNA have central role in the RNAi process

Mocellin & Provenzano (2004)

RNA-interference
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Cross-kingdom communication

sRNAs target defence
genes

sRNAs target 
virulence genes

From plant to pathogen

From pathogen to plants

• Interaction between plants 

and pathogen requires 

specific bidirectional sRNA-

based communication.

• Plants and fungi can use 

conserved RNA interference 

machinery to regulate each 

other’s gene expression
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Kerry Grens, 2017



Communication involves 

processing of RNA and its 

transport across the cellular 

boundaries.

Cai et al. 2018
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Cross-kingdom sRNA transportation between plant and pathogen



Ras Superfamily

Ras, Rho, Ran, Rab, Arf

Cell proliferation

Cell morphology

Nuclear transport

Vesicle transportation

• "Rab" is an abbreviated form of "Ras-associate 

binding" proteins. For instance Rab5, Rab7 etc

• Rab4, Rab5 function in the early endocytosis

• Rab7 functions in the late endocytic pathway 

(Ueda et al., 2001; Sohn et al., 2003)

• Rab7 is possibly involved in membrane 

trafficking steps (Mazel et al.,2004)

Rab proteins
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• Rab belongs to the Ras small 

GTPase superfamily which can 

regulate many steps of membrane 

trafficking and membrane fusion

• Rab7 is necessary for lysosomal

biogenesis, positioning and 

functions, trafficking and 

degradation of receptors, signal 

transduction.

Rab7 as a late endosme marker

Chavrier et  al. 1990, Bucci et al. 2000, Nina et al . 2018
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• Identification of the sub-cellular localization of Rab7GTPase in 

barley plant

• Extracellular vesicle isolation to track sRNA pathway between 

plant and pathogen interaction.

Purpose of the study
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1. Plasmid construction

5. Vesicle isolation 

6. Confocal laser scanning microscopy(CLSM) 

of  isolated apoplastic fluid 

4. Fluorescence microscopy

3. Initial screening of plants through PCR and 

western blotting

2. Genetic transformation
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Methods



Confirmation of GFP tagged Rab7 construction

N-terminal region 

Contents-Introduction-Purpose of the study-Methods-Results-Conclusion-Acknowledgments

35S eGFP HvRab7

HvRab7



Western blot to detect fusion protein 35S:GFP-HvRab7 in Barley
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Localization study of HvRab7-GFP in barley leaf cells
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54kD

Microscopic images of isolated vesicle with 35S-HvRab7-GFP expression  in  apoplast fluid.

Microscopic analysis and confirmation of GFP tagged Rab7GTPase expression in 
isolated barley apoplastic fluid

M    L14    L10          WT      L14        L10     WT

leaves apoplast
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Rab7GTPase is mostly localized on the stomota and plasma 
membrane in barley

Presence of membrane trafficking gene or Rab7 protein 
(Rab7GTPase) in the barley apoplastic fluid isolation

Conclusion
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