Two methods were used to determine the relative quantification of a target gene in comparison to reference genes.  

The first method calculated the relative expression ratio (R) of a target gene in comparison to four reference genes that showed stable and secure unregulated transcript, i.e. house-keeping gene transcript in Arabidopsis: ?????.  

Equation (a) shows the mathematical model of relative expression ratio in quantitative PCR.  E(target) was the quantitative PCR efficiency of target gene transcript.  

Expression Ratio = E(target)-Ct(target)/E(control)-Ct(control)                         (a)

For any individual gene in a treatment group, E(target) was the average of all E values in the range of 1.75-2.25.   E(control)-Ct(control)  was the geometric mean of all control genes described above.  This method normalized the relative expression ratio of a target gene with the expression of an endogenous desirable unregulated reference gene transcript to compensate inter-PCR variations between the runs. 

The second method calculated the concentration of a target gene mRNA in the total RNA using spike-in controls as references.  Spike-ins were added to each sample and the efficiency and Ct values were used to generate a standard curve. One standard curve was used for the same treatment group.  All standard curves had R2 value higher than 0.99.  Every data point for a specific gene in a treatment group was plotted against the standard curve to calculate the concentration of mRNA in the unit of fmol/mg.

