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In the Beginning 
 I started performing PCR-based molecular testing in 1996 and had 

no idea what the letters ‘PCR’ even stood for; I had to go to the library 
and research it. Everything I learned about the technique was a result 
of what I read and my experience at the bench. Those first few months 
were very daunting, and my lab staff’s comfort level was low. Everything 
molecular seemed foreign and very different than reading cultures in 
microbiology or even performing EIA microwell plate detections.  Many 
of us had performed testing for Neisseria gonorrhea and Chlamydia tra-
chomatis using kits manufactured by GenProbe, but this PCR technique 
was different from that form of molecular testing. Slowly, we all became 
proficient and learned the ins and outs of molecular testing.  New tech-
nologies emerged and a new age of laboratory medicine began.
Molecular Principles

Molecular testing is a series of techniques that provides results. The 
three steps in all molecular diagnostic-based tests are: 

1. extraction, 

2. amplification and 
3. detection.   
Traditionally, each step has its own room in which to perform the 

procedures.  However, many labs have gone down to two rooms (pre- 
and post-PCR) due to improvements in contamination prevention and 
most often than not, because of a lack of space. The separate room set-
up is considered the ideal molecular laboratory floor plan.
Extraction

Extraction is the first step in every molecular-based testing performed. 
While there are numerous copies of DNA/RNA circulating around in 
our body, one must “extract and purify” it from the sample submitted 
for testing to eliminate inhibitory substances and concentrate the DNA/
RNA. This step has always been the most labor-intensive and time-con-
suming step in any molecular test, but it is one of the most important. 
If you have nothing to start with or if it is of poor quality, you will have 
nothing at the end or get poor quality results.   

The early days involved the use of phenol and chloroform; it took all 
day to extract 24 samples and the samples were placed in the freezer 
overnight to precipitate the DNA. The next morning, the samples were 
retrieved from the freezer, thawed, centrifuged, washed with 70 percent 
Ethanol, then reconstituted. 

Extraction is still the most labor-intensive part, but procedures have 
become more streamlined and user friendly.  After phenol-chloroform 
came Trizol, then spin columns that allowed us to extract DNA in about 
an hour, but it was still a manual method. Finally, automated extrac-
tors emerged onto the scene.  For the most part, the extraction process 
has become completely automated and the instruments are walk-away.  
The instrument is set up, the user presses go and comes back later to 
retrieve the DNA/RNA.
Amplification

Once we have our DNA, we proceed to the amplification area to make 
the mastermix. This is the process of combining all the necessary re-
agents that enables the PCR process to take place. Sample template and 
mastermix are combined in a 200ul PCR tube and caps are placed on 
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Table 1

Source: SAI healthcare, 2002; burrill & co., 2002
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