2 -ΔΔCt Analysis steps
Control Sample (3 replicate PCR reactions), for example anemone under normal conditions

Treated sample (3 replicate PCR reactions), for example anemone exposed to high temperature

Target gene = gene-of-interest = gene whose expression level we want to know

Reference gene = gene whose expression level is the same in both control and treated conditions
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1) CALCULATE MEAN Ct of replicates for each gene for each sample

mean Ct
control,

target

 = 29.63

mean Ct
control,

reference 
= 19.93

mean Ct
treated,

target

= 18.03

mean Ct
treated,

reference
= 19.80

2) CALCULATE the gene ΔCt   (Ct target gene - Ct reference gene)


ΔCt Control =  29.63 - 19.93  =  9.7

ΔCt Treated =  18.03 – 19.80  =  -1.7

3) CALCULATE the treatment ΔCt (ΔΔCt = ΔCt for Treated - ΔCt for Control)


ΔΔCt  =   (-1.7)  -  9.7  =  -11.4

4) Calculate the relative expression difference


2 -ΔΔCt  = 2-(-11.4) = 2702x higher in treated than in control
A Generalized example:  










CtTar      CtRef
ΔCt
ΔΔCt
ΔCt for Control = Ct target gene - Ct reference gene


25      – 
  19
= 6

ΔCt for Experimental = Ct target gene - Ct reference gene


21      – 
  18 
= 3

ΔΔCt = ΔCt for Experimental - ΔCt for Control



ΔΔCt =  3 - 6 =  - 3 cycles
Fold change in expression = 23 = 8
8-fold higher in experimental
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