
INFECTIOUS DISEASES
MOLECULAR IN MY POCKET...

Quantitative polymerase chain reaction (qPCR), also called real-time polymerase chain reaction, is a lab-
oratory technique of molecular biology based on the polymerase chain reaction (PCR), which is used to si-
multaneously detect a specific DNA sequence in a sample and determine the actual copy number of this 
sequence relative to a standard. In real-time PCR, the DNA copy number can be established after each cycle 
of amplification.

Baseline: The background fluorescence signal emitted during the early cycles of the PCR reaction before the 
real-time PCR instrument detects the amplification of the PCR product.

Efficiency of PCR (Slope): Slope/Efficiency: Ideally the efficiency (E) of a PCR should be 100%, meaning that 
for each cycle the amount of product doubles (E=2). This efficiency is calculated from the slope of the standard 
curve according to the following formulas: E = 10(-1/slope)-1. For an efficiency of 100%, the slope is -3.32. A 
good reaction should have an efficiency between 90% and 110%, which corresponds to a slope between -3.58 
and -3.10.

Cycle Threshold (Ct) is defined as the number of cycles required for the fluorescent signal to cross the thresh-
old. The level is set to be above the baseline but sufficiently low to be within the exponential growth region 
of an amplification curve. The Ct value of each RT-PCR reaction depends on the initial template amount (copy 
number) of the target sequence, and it is inversely proportional to the log of this copy number.

Absolute Quantitation uses serially diluted standards of known concentrations to generate a standard curve. 
The standard curve produces a linear relationship between Ct and initial amounts of total RNA or cDNA, allow-
ing the determination of the concentration of unknowns based on their Ct values

1.)  Amplification Techniques
a.  Target Amplification Techniques

i. Polymerase chain reaction (PCR)
ii. Nucleic acid sequence –based amplification (NASBA)
iii. Transcription-mediated amplification (TMA)

b.  Probe Amplification Techniques
i. Ligase chain reaction (LCR)
ii. Strand-displacement amplification (SDA)

c.  Signal amplification Techniques
i. Branched DNA (bDNA)
ii. Hybrid capture assay (HCA)

2.) CMV- Mutations in codons 457-630 of the UL97 gene and codons 393-1000 of the    
 UL54 gene are associated with resistance to ganciclovir, cidofovir, and foscarnet.
3.) E. faecalis/E. faecium  - van A/ van B genes confer resistance to vancomycin   
4.) Staphylococuus aureus  - mec A gene confers resistant to all penicillinase-stable 
 penicillins including oxacillin, methicillin, nafcillin, cloxacillin, dicloxacillin, and all other   
 beta-lactam agents 
5.) Klebsiella pneumoniae  - blaKPC gene confers resistance to all beta lactam agents 
 including penicillins, cephalosporins, monobactams, and carbapenems 
6.) Enterobacteriaceae  - blaCTX-M gene confers resistance to all beta lactam agents including   
 penicillins, cephalosporins, monobactams.
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