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Troubleshooting Guide —

COSMO DNA Polymerase Enzyme

COSMO ‘Hot Start’ DNA Polymerase Enzyme
COSMO PCR Master Mix

COSMO PCR Hot Start Master Mix

COSMO PCR RED Hot Start Master Mix

The following guide can be used to troubleshoot any
PCR reactions using the COSMO PCR Master Mix.

If you require any additional information, please email us at
info@willowfort.co.uk.
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Problem

Causes

Possible Actions

Missing PCR component

Insufficient number of
cycles

Incorrect Mg?*
concentration

Insufficient template
concentration

Sample contamination

No Product
Present

Primer dimers

Primer design error

Sample contains inhibitors

Thermocycler error

Block temperature
fluctuations

* Repeat the experiment,
check all reagents are
added in correct
volumes or
concentrations.

¢ Check number of cycles
is optimal for reaction.

¢ Increase number of
cycles if necessary.

¢ Run a Mg?* gradient

e Increase template
concentration

¢ Prepare fresh samples
e Check 260/280 DNA
ratio

e Increase temperature
and/or decrease Mg?*.

¢ Check self-
complementarity of
primers. If necessary,
redesign primers.

e Check primer
parameters on primer
design software.

e Increase length of
primers.

¢ Check template is clean.

¢ Check all ethanol was
evaporated from DNA
extractions.

o If inhibitors are present
diluting DNA can
improve the reaction.

e Check program on
thermocycler for times
and temperature

e Use a thermometer to
confirm correct
temperatures
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Problem Causes

Suboptimal annealing
temperature

Incorrect Mg?*
concentrations

Insufficient template

Low Yield

Insufficient primer
concentration

Insufficient cycles

Sample evaporating during
thermal cycling

Nuclease contamination

Wrong
Product Size
Amplified

Wrong primers added

Different gene form

Suboptimal Annealing
temperature

Possible Actions

¢ Optimise annealing
reaction by increasing in
2°C increments

e Ensure Mg?* has been
thoroughly mixed
e Adjust Mg?*concentrations

¢ Increase template
concentration

¢ Run template on gel to
check for integrity

e Increase primer
concentration

¢ Increase amount of cycles

e Ensure lid is pressing firmly
on plate.

¢ Use high quality adhesive
seals and rigid PCR plates.

¢ Check negative control for
bands on gel.

¢ Repeat reactions with
fresh products.

e Check primers and
template vials have been
labelled correctly.

¢ Repeat reactions with
fresh products.

¢ Check gene for isoforms
or splice variants.

o Check the primer Tm
calculations.
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Problem Causes
Priming starting during
set up
Annealing temperature
not optimal
Too many cycles were
used
Mg?* concentration not
. timal
Non-Specific opima
Amplification —
Smeared Primers not specific
Product or
MUIt’pIe Overabgndance of
Products primer

Overabundance of
template

Annealing time too long

Nuclease contamination

Template degraded

Possible Actions

¢ Set up reaction on ice.
¢ Use a hot-start DNA
polymerase

e Run a temperature
gradient in 2°C increments

¢ Excessive cycling
increases opportunity for
nonspecific amplification
and errors.

e Use fewer cycles
when template
concentration is high.

e Run a Mg?* gradient

¢ Blast primers to check
specificity.

¢ Increase primer length.

¢ Redesign primers.

e Decrease primer
concentration

e Decrease template
concentration

¢ Decrease time of
annealing step

¢ Check negative control for
bands

¢ Minimize freeze thawing of
DNA.

¢ Run templates on agarose
gel to check integrity.
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Problem

Band in No
Template
Control/Negative
Control

PCR Reaction
Not
Reproducible or
Reaction
Stopped
Working

Causes

Contaminated reagents

Pipettes contaminated

Work area contaminated

Different cycling conditions

dNTPs, primers or sample
degraded

Error in set up

Change in component

Inhibitors in template

Possible Actions

Remake complete
Mastermix.

¢ Always use fresh

nuclease-free water.

Clean and sterilize
pipettes with 70% ethanol
and dH-0.

o Use filter tips.

Keep separate equipment
pre- and post-PCR areas

Clean work bench with
70% ethanol and dH-O.

e Use a different area for

pre- and post-PCR work.

Use the same thermal
cycler for optimization and
all future experiments.

o Aliquot components to

reduce freeze-thaw
process.

Ensure correct reagents
have been added

Check correct thermal
cycler program has been
selected.

Check for new
components added to the
master mix (e.g. new
batch of primers)

e Decrease template

concentration.



