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IDENTIFICATION OF CANDIDATE RESISTANCE GENES
FOR BASIL DOWNY MILDEW VIA TRANSCRIPTOMICS

Annelise Vieira

v Ocimum basilicum, or sweet basil, is one of the most important culinary 
herbs in the world and its production comprises a $300 million market in 
the United States [4].

v Basil downy mildew, a disease caused by fungus-like pathogen Peronospora 
belbahrii, has become extremely detrimental to the basil industry 
throughout the country since its introduction in 2007 [4].

v A basil cultivar with genetic resistance to downy mildew  was developed at 
the University of Florida via an interspecific cross between Ocimum
basilicum and Ocimum americanum followed by backcrossing. O. americanum
is a wild African species of basil that is naturally resistant to BDM but lacks 
many of the commercially favored traits of O. basilicum [1]. 

v At this time, little is known about the genetic control or biochemical 
mechanism of the observed resistance, but understanding its genetic basis 
is important for improving models of plant pathogen response systems, 
enabling breeding for resistance in the face of pathogen evolution, and 
allowing the introduction of valuable genes into other susceptible plant 
species via breeding or genetic engineering.

v HYPOTHESIS: Analyzing transcriptomes of downy mildew resistant and 
susceptible basil plants for identification of differentially expressed genes 
and resistance gene analogs will facilitate selection of candidate resistance 
genes.

INTRODUCTION + BACKGROUND

v RNA was extracted from  four samples of basil 
leaves:

v Resistant inoculated (RI)
v Resistant control (RC)
v Susceptible inoculated (SI)
v Susceptible control (SC)

v Transcriptomes were assembled for each sample 
and Differential Gene Expression analysis was 
performed using DESeq2 from Bioconductor to 
identify differentially expressed genes (DEGs) 
between samples.

v The DRAGO2 pipeline was used to search the RI vs 
RC transcriptome and the DEGs for common plant 
resistance gene motifs [2,3].

METHODS

RESULTS
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v TAKE HOME: The present study was successful in isolating a manageable number of genes of 
interest from the transcriptomic data, thereby generating a useful dataset for further study of 
resistance gene candidates.

v To gain more insight into the mechanism of the observed downy mildew resistance, further study 
should involve

Ø further bioinformatic analysis of the identified genes of interest
Ø proposal of a mechanism of resistance based on the genes involved
Ø quantification of expression of candidate genes in downy mildew resistant and 

susceptible basil varieties for experimental validation of transcriptomic data

CONCLUSION + FUTURE DIRECTIONS

Figure 1: A basil leaf 
infected with downy 
mildew [1]

Figure 2: A representation of the DRAGO2 
RGA prediction pipeline workflow [2]

v Of the 280,536 transcripts evaluated within the 
transcriptome, 5,100 transcripts were identified as resistance 
gene analogs via DRAGO2.

v A range of domains were identified, including kinases, leucine 
rich repeats, transmembrane domains,  coiled coils, 
Toll/interleukin-1 receptors, and nucleotide binding sites.

v 133  DEGs were identified between SI and SC and 199 DEGs 
were identified between RI and RC. 

v Of the RI/RC DEGs, 102 were identified as 
resistance gene analogs.

v Organized excel files were generated containing all identified 
transcripts, domains identified and  coordinates.

Figure 3: A portion one of the Excel files


