
 

 
 

 
 
 
 
 

 

 
 

 
 
 
 

 
 

 
 
 
 
 

 
 
 

 
 

 
 

 
 

 
 
 



 

 
 

 
 

 
 
 

 
 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 
 

 
 

 
 

 
  



  



  



  



 

 
 

 
 
 

 
 

 
 

 

 

 
 

 
  



 

 
 

 
 
 

 
 
 

 
 

In drought conditions certain genes will be induced as a form of plant defense. 
The products of these genes would be involved in cellular protection from stress-
related damage. Adaptation to drought stress in plants involves changes in gene 
expression in response to drought. The Monodehydroascorbate reductase 
(MDHAR) gene is responsible for growth, development and response to stress in 
plants. This study aims to design primers and determine the optimization of primary 
annealing temperatures and to determine the expression of the MDHAR gene in the 
roots of several rice varieties affected by the level of resistance of each rice variety 
that received drought simulation treatment using PEG. 

The research conducted was an experimental research. This study used a 
Completely Randomized Design (CRD) with 1 factor and 3 repetitions. These 
factors were three rice varieties, namely Harum (tolerant), Situbagendit (moderate), 
and Rosna (sensitive). The methods used in this study were primer design, 
optimization of primary annealing temperatures and gene expression assays. The 
MDHAR gene expression test starts with RNA isolation, cDNA synthesis, and 
Reverse Transcription Polymerase Chain Reaction (RT-PCR). MDHAR gene 
expression data was measured by semi-quantitative RT-PCR which was expressed 
in band thickness and then analyzed using the one-way Analysis of Variance 
(ANOVA) test. 

The MDHAR primer design results obtained ideal primers with forward 
sequence 5'-AAAAACACTGCATGGGTCGTC-3' and reverse 5'-
CGCCTACCGTTTCCCAAGTT-3'. The primer pairs can amplify the MDHAR 
gene from Oryza sativa with a product size of 160 bp. Optimization results for the 
optimum annealing temperature for the primer pair is 60 °C. Tolerant and sensitive 
varieties experienced a decrease in gene expression, while moderate varieties 
experienced an increase in gene expression. 
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