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Threshold: an arbitrary level of fluorescence chosen on the basis of the baseline variability. A signal detected 
above the threshold is considered a real signal that can be used to define the threshold cycle (Ct). Threshold 
can be adjusted for each experiment so that it is in the region of exponential amplification across all plots.

Cycles



Nucelotides (“building blocks” of DNA):
G – C
A – T Polymerase (“bricklayer”)

G A T C
C T A G

Example:

Polymerase Chain Reaction – PCR (Chemical Reaction)  

primer (18-22 nucleotides)

Cycle (temperature change):    95˚C – opening of DNA
     56-64˚C – binding of primer to complementary sequence
     72˚C – polymerase adds nucleotides to build new double strand



Denat.

95˚C

Anneal.

56-64˚C

Extension  72˚C

Another          Cycle

1st Cycle

Anneal. &

Extension

Denat.  95˚C2nd Cycle



Taq DNA Polymerase – Error Rate = 1/3,500 nucleotides



0

10

20

30

40

50

60

0 1 2 3 4 5 6 7 8 9 10

Th
ou

sa
nd

s

10 50

Cycles

molecules



0

10

20

30

40

50

60

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

M
ill

io
ns

10 50

PCR Threshold

Cycles

molecules



re
fe

re
nc

e g
en

e

ta
rg

et
 ge

ne

Cycles

In tests there is no reference gene 
(reference sequence)!
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Several problems with PCR:
ØPolymerase makes mistakes (during cDNA synthesis and PCR amplification)

ØOften even clean water amplifies when using high number of cycles (above 35)

Ø  In a research lab we never run more than 40 amplification cycles

ØA fluorescent signal DOES NOT MEAN the targeted sequence was amplified





Box 1: No diagnostic value of RT-PCR for the proof of an infectious virus
Of utmost importance and irrespective of any protocol design, RT-PCR solely detects the reverse-transcribed and amplified 

RNA target(s) selected by applied primers and, therefore, can by no means prove that a replication-competent, infectious 

virus is actually present in a given sample. Of note, due to the high sensitivity of RT-PCR, residual, non-infectious viral 

RNA remains detectable even in the absence of infectious viruses. When applying external standards with defined viral 

RNA copy numbers, RNA viral loads can be correlated with Ct-values obtained by RT-qPCR. However, neither a certain RNA 

copy number, nor a specific Ct-value used as a threshold can enable any secure conclusion even concerning whether the 

viral load is increasing or decreasing.


