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Gene expression studies start with RNA (mRNA) 
and PCR works exclusively with DNA, so… 



Reverse transcription and complementary DNA (cDNA)

Prokaryotic/eukaryotic

Prokaryotic/eukaryotic

Eukaryotic



cDNA synthesis

Reagent Volume
Template RNA (1 ug) ?
Random hexamers 2 uL

5X RT buffer 4 uL
Reverse transcriptase 1 uL

Water Up to 20 uL

Mix the RT and primers mix.
Incubate at 25 C for 10 min
Incubate at 42 C for 60 min
Denature at 70 C for 10 min
Incubate at 4 C forever



Endpoint vs real-timePCR



SYBR green detection

Real-time or quantitative PCR



qPCR program

Typical output for real-time 
PCR



Melting curves interpretation



Ct value
gapdH Control 15.2

Control 15.4
Control 15.32
Control 15.26
Treatment 15.84
Treatment 15.84
Treatment 15.65
Treatment 15.55

luxS Control 28.52
Control 28.63
Control 28.45
Control 28.46
Treatment 27.21
Treatment 27.02
Treatment 27.41
Treatment 27.52

Reference genes gapdH
16S

Target genes luxS
cdgI
motA
mqsR

What you’ll get after this experiment…

How do we calculate differential gene 
expression with this data?



Re
fe

re
nc

e
Ta

rg
et

Gene E Treatments Ct Average Delta R
gapdH 1.9 G 20.042 19.935 -1.296 0.41
gapdH G 19.630
gapdH G 20.132
gapdH M 21.377 21.231
gapdH M 21.446
gapdH M 20.870
clpB 1.8 G 20.099 20.004 -2.161 0.22
clpB G 20.269
clpB G 19.643
clpB M 21.920 22.165
clpB M 22.235
clpB M 22.340

Ratio 0.55
Log2 -0.86

Relative gene expression




