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Data analysis in 
RT-PCR experiments with using

∆ ∆ method



Question: In a study of the impact of cholesterol on the gene expression of 
hmcs1 gene, an RT-PCR experiment was conducted to quantify this impact. 
Actin beta was used as housekeeping gene, the control represent the gene 
expression without cholesterol while the sample represent the gene 
expression with using the cholesterol. Does the difference in gene expression 
between control and sample is due to the impact of cholesterol or by 
chance? data quantified using delta delta method.



Sample type Gene Cq Sample 
type Gene Cq

control actin beta 15.06 Control hmcs1 19.5
control actin beta 14.51 Control hmcs1 19.06
control actin beta 14.77 Control hmcs1 19.25
control actin beta 14.42 Control hmcs1 19.17
control actin beta 14.7 Control hmcs1 19.1

∆Ct control = Cq control (gene) – Cq control (actin beta) 
= 19.5 – 15.06   = 4.44 
= 19.06 – 14.51 = 4.55 
= 19.25 – 14.77 = 4.48 
= 19.17 – 14.42 = 4.75 
= 19.1 – 14.7   = 4.4 

Mean = 4.524



Sample type Gene Cq Sample 
type Gene Cq

Sample actin beta 14.72 Sample hmcs1 20.22
Sample actin beta 14.53 Sample hmcs1 22.01
Sample actin beta 14.49 Sample hmcs1 21.42
Sample actin beta 14.39 Sample hmcs1 21.11
Sample actin beta 14.24 Sample hmcs1 22.14

∆Ct sample = Cq sample (gene) – Cq sample (actin beta) 
= 20.22 – 14.72 = 5.5 
= 22.01 – 14.53 = 7.48 
= 21.42 – 14.49 = 6.93 
= 21.11 – 14.39 = 6.72 
= 22.14 – 14.24 = 7.9 



∆∆Ct control = ∆Ct control - Avg. ∆Ct control

= 4.44 – 4.524 = -0.084
= 4.55 – 4.524 =  0.026
= 4.48 – 4.524 = -0.044
= 4.75 – 4.524 =  0.226
= 4.40 – 4.524 = -0.124

Gene expression, Control = 2^- ∆∆Ct Control
= 2^- (-0.084) = 1.06 
= 2^- (0.026) = 0.98 
= 2^- (-0.044) = 1.03 
= 2^- (0.226) = 0.86 
= 2^- (-0.124) = 1.09 



∆∆Ct Sample = ∆Ct sample - Avg. ∆Ct control

= 5.50 – 4.524 = 0.976
= 7.48 – 4.524 = 2.956
= 6.93 – 4.524 = 2.406
= 6.72 – 4.524 = 2.196
= 7.90 – 4.524 = 3.376

Gene expression, Sample = 2^- ∆∆Ct Sample

= 2^- (0.976) = 0.51 
= 2^- (2.956) = 0.13 
= 2^- (2.406) = 0.19 
= 2^- (2.196) = 0.22 
= 2^- (3.376) = 0.10 



Control Sample (Control – Mean)^2 (Sample – Mean)^2
1.06 0.51 (1.06 - 1.004)^2 = 0.003 (0.51 – 0.23)^2 = 0.078 
0.98 0.13 (0.98 - 1.004)^2 = 0.001 (0.98 – 0.23)^2 = 0.010
1.03 0.19 (1.03 – 1.004)^2 = 0.001 (0.19 – 0.23)^2 = 0.002
0.86 0.22 (0.86 – 1.004)^2 = 0.021 (0.22 – 0.23)^2 = 0.000
1.09 0.10 (1.09 – 1.004)^2 = 0.007 (0.10 – 0.23)^2 = 0.017

1.004 0.23 Sum = 0.033 Sum = 0.107
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,   df = (n1-1) + (n2-1)
t = (1.004 – 0.23)/ sqrt((0.006/4) + (0.021/4))

= 8

t = 9.27 9.27 > 2.306 , Reject null hypothesis
9.27 > 5.041 , highly significant difference
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