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PCR troubleshooting

»Discuss different problems
encountered with PCR




Troubleshooting - aspects
»Control of contaminations
»Prevention of RNase contamination
»PCR optimization

»Troubleshooting strategies

PCR: general conditions

To minimize the possibility of contaminations
a working system must be performed

»Separated DNA / RNA extraction
»Pre-PCR set up
»Post-PCR examination facilities
= separate rooms and sets of pipettes (filter tips)

»Negative controls for DNA/RNA extraction and
PCR




PCR: general conditions

Guidelines for handling RNA

To prevent RNase contamination

»Use of gloves while handling reagents or RNA samples
»Use of RNase free plastic and glassware

»Treatment of solutions (water, buffer) with 0,1% DEPC*

* Since DEPC is suspected to be a carcinogen it must be handled
with great care (gloves, fume hood)

PCR optimization

Factors affecting PCR*

»Denaturation temperature and time (dsDNA, half live
time of polymerase)

»Annealing temperature and time

»Primer design (specificity - sequences, length etc.)
»Elongation temperature and time

»Reaction buffer (KCI, Mg2*) and additives

»Cycle number (depending on the starting concentration
of the template)

*Ed Rybicki, in: Molecular Biology Techniques Manual, third Edition
http://iwww.mcb.uct.ac.za/pcroptim.htm




PCR optimization

Determination of the optimal annealing temperature
using a Gradient-PCR

» Testing of the optimal temperature in one block and in
one experiment

A B CDEFGHM

A to H: different annealing
temperatures

PCR trouble shooting: little or no product

Possible problem Suggestion

Reagents

* Reaction mix incorrect, * Check concentrations, storage
enzyme concentration to low conditions, repeat the PCR

* Enzyme inactive * Use fresh enzyme

* dNTPs degraded » Use fresh dNTPS, avoid freeze thaws

* Mg2* conc. not optimal e Optimize conc. (0,5 mM steps)

Cycling conditions

e Incorrect denaturation e Increase temperature (0,5°C steps)
temperature / time increase time, ensure initial denat.

« Incorrect annealing * Decrease temperature (2°C steps)
temperature / time Increase time

« Extension time to short * Increase time (1 min steps)

 Cycle no. to low e Increase no of cycles (5 cycle steps)




PCR trouble shooting: little or no product

Possible problem Suggestion

Primer

» Design not optimal *Check guidelines for primer design

» Conc. not optimal *Perform a PCR with different conc.
from 0.1-0.5 pM (0.1 pM steps)

Template

» Starting template not * Check conc. and quality, reclean

optimal DNA by EtOH precipitation, make

dilutions from the template and repeat
extraction, use internal controls

* Conc.is to low * Increase amount (to much template
can inhibit the reaction), perform a
nested PCR

* High GC content (>50%) * Use a PCR enhancer

PCR trouble shooting: non specific bands

Possible problem Suggestion

Reagents

« Mg?* conc. not optimal Try a lower conc.

Primer

» Design not appropriate * Review primer design (high specificity

to target)

» Conc. to high » Decrease conc. (0.1 uM steps)

Cycling conditions

e Incorrect annealing * Increase temperature (2°C steps),
temperature / time minimize time

* Cycle no. to high * Decrease no. of cycles

* No hot start » Try hot start methods




PCR trouble shooting: diffuse smearing

Possible problem

Suggestion

Reagents

* Enzyme conc. to high

e Mg?* conc. not optimal
Primer

» Design not appropriate
» Conc. to high

Cycling conditions

* Cycle no. to high

* Annealing temperature
to low

Template
» Conc. is to high

* Contamination

* Reduce amount of enzyme
* Optimize conc. (0,5 mM steps)

* Review primer design
» Decrease conc. (0.1 uM steps)

* Reduce no. of cycles
 Increase temperature (2°C steps)

* Repeat PCR with serial dilutions of
template

* Check “working system”, change reagents




