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Biotic stresses in Brassica

S. sclerotiorum is a soil-borne, ascomycete, polyphagous pathogen
-Pathogen of global concern

One of the major biotic stresses in mustard: 10-80% of yield reduction
- Causes Stem rot disease and adversely affects the yield, and quality of the

mustard seed and oil

• Difficult to manage
- Hemibiotrophic
- Wind dispersal
- Longer persistence in soil

 Globally, a total of 16 diseases, 37 insect pests, several species of nematodes,
and slugs currently affecting rapeseed mustard production

- 21% Yield Loss annually due to biotic stresses
Stem rot Alternaria blight

Orobanche

White rustDowny mildew

Powdery mildew
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• Genetic diversity studies

• ESR-01 WGS & annotation

• Secretome & Effectors prediction

Genetics & Genomics Transcriptomics

Proteomics Metabolomics

• Screening Methodology

• Comparative transcriptomics

• Pathogen transcript recovery

• Comparative Proteome

• Pathogen protein recovery

• Host Secondary Metabolites 
(S / R lines & C / Inf)

• Pathogen SM
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Genetics & Genomics
65 S. sclerotiorum isolates from 10 different states of India were analysed for their diversity

57 (27 annotated and 30 novel) effectors of S. sclerotiorum ‘ESR-01’ an Indian isolate,
were identified and their expressions were analysed
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S. Sclerotiorum Effector (SsEC) analysis

Ss Effectors 8h 16h 24h Description PFAM probable 
funcion

SsEC 5993 454.037 10039.0
4

1845.76 Phosphatidylgly
cerol 
phosphatidylino
sitol transfer

The MD-2-related lipid-
recognition (ML) 
domain is implicated in 
lipid recognition

SsEC 3223 2.84 341.72 486569
9238

Predicted 
protein

SsEC 1603 0.33 194.46 313.72 Penicillium 
rubens

Membrane

SsEC 3860 7.09 110.4 193.12 Hypothetical protein, Panther 
superfamily

SsEC 2609 0.38 58.22 35.42 d-tyrosyl-
trnadeacylase

Cell growth inhibition

SsEC 7151 23.05 43.31 19.29 Related to gEgh 
16

Early infection stage in 
fungal pathogens
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Screening Methodology

Gupta et al., 2020
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Brassica genotypes with considerable resistance

NIPB-Bnap114 (INGR22167)   NIPB-Bcar115 (INGR22168)     RH 1222-28 (INGR22166)

• IPR: Brassica germplasm registered for SR resistance

Lsat 25 Susceptible 
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Transcriptome profiling

S   R   S    R   S   R   S    R

16h 24h 48h 96h24h 48h 96h

S      R    S      R      S     R  

Transmembrane protein
Na/H antiporter NhaD-like
Uncharacterized
Subtilisin-like protease
Uncharacterized
Uncharacterized
Uncharacterized

SWIM-type domain-containing protein
Uncharacterized
Tify domain-containing protein
Uncharacterized
Nudix hydrolase domain-containing 
protein
Jacalin-type lectin domain-containing 
protein
Disease resistance protein
TIR domain-containing protein
Uncharacterized
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Recovered S. Sclerotiorum transcript

Gene Function
Gene167 ATPase-coupled transmembrane

transporter activity
Gene 2042 ATPase-coupled transmembrane

transporter activity
Gene 3543 Hydrolase activity
Gene 5217 Pathogenesis
Gene 5535 Carbohydrate catabolic process
Gene 6752 ATPase-coupled transmembrane

transporter activity
Gene 7092 Pathogenesis
Gene 7715 Carbohydrate metabolic process
Gene 5249 Hydrolase activity

Gene expression Data

WGCNA

Module 
Identification

Hub genes 
Identification

Functional 
enrichment 
Analysis

Key Genes
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The non-uniformity in SM release under axenic conditions showed it solely depends
on the developmental behaviour, nutritive condition, and another environmental factor

The pattern and extent of the SM released may change while interacting with the host

Metabolome profiling of Ss under axenic condition16th IRC 2023
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