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Objectives: This study was performed to discover a universal chickpea defense profile against 
Ascochyta blight. Expression levels of some ESTs were compared in between three chickpea X 
Ascochyta rabiei interaction couples to understand the gene response pattern of chickpea against 
different pathotypes with respect to hours post infection (hpi).

Materials and Methods: Combinations of plant and the fungal material were chickpea cultivar 
ILC195 and A.rabiei isolate ank6 (moderately aggressive), chickpea line FLIP 84-92C(3) and 
pathotype I (least aggressive), FLIP 84-92C(3) and pathotype II (moderately aggressive). Infected 
and control plants were collected from 6 to 72 hours post infection (hpi) to isolate total RNA. After 
isolation of total RNA by TRIZOL followed by DNAse treatment and LiCl precipitation, cDNA 
was constructed. Real Time qRT-PCR analysis was performed by using SYBR® Green I dye with 
the primers designed for ESTs identified in our previous study. Actin gene and 18S ribosomal 
RNA were used for normalization. Gene expression was calculated by 2-DDC

T 
method (Livak and 

Schmittgen, 2001) as relative quantity (fold change).

Results: 18 ESTs were screened by Real-Time qRT-PCR. The following 5 ESTs were found to be 
significantly upregulated in ILC195 X ank6 (plant X pathogen) couple: formate dehydrogenase 
(FDH), BRS1-like serine carboxypeptidase (BRS1-like-SC), a hypothetical protein related to 
lipid metabolism (HP), zinc transporter (ZupT) and SLL2-S9-protein like SAM-dependent 
methyltransferase (SAMMtase). With respect to hpi intervals, fold increase of these five ESTs in 
ILC195 X ank6 couple were relatively low as compared to FLIP 84-92C(3) X pathotype I and FLIP 
84-92C(3) X pathotype II. Against both pathotypes, induction was observed as early as 6 hpi, made 
a peak around 12 to 24 hpi and decreased afterwards. Upregulation of FDH, BRS1-like-SC and HP 
peaked over 4-fold. Expression of actin may be affected by infection. 

Conclusion: Independent from which pathotype infects, chickpea responses A.rabiei infection just 
after several hours by changing the expression pattern of some putative defense related genes: 
Formate produced by cell wall degradation due to A.rabiei attack maybe used for energy metabolism 
via the action of induced FDH. Upregulation of BRS1-like-SC may activate signal transduction 
pathway for defense responses. A.rabiei attack may result in induction of the lipid metabolism 
related enzymes (HP) for production of secondary metabolites for defense.
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