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Direct Blood EcoTag DNA Polymerase, 5 U/pL
Troubleshooting Guide

100 U, 500 U

Cat No: EBP100, EBP500

Use this guide for common problems encountered during direct PCR amplification with Direct Blood EcoTaq DNA Polymerase. The recommendations follow
the supplied reaction setup and cycling guidance for whole blood and other supported direct biological samples. For best results, control sample input,
primer/annealing conditions, MgCl2, enzyme handling, and thermal-cycler setup.

Before You Start - Quick Checks

1. Store Direct Blood EcoTaq DNA Polymerase at -20°C and avoid repeated freeze-thaw cycles.
2. Gently invert the enzyme several times before use to ensure thorough mixing.

3. Prepare reactions on ice and add all components before the whole-blood sample; add the blood to the bottom of the tube last.

4. For a 50 pL reaction, the datasheet setup uses 1 pL polymerase, 5 pL 10x Reaction Buffer, 2 pL of each 10 pM primer, and 1 pL. 10 mM-each dNTP mix.
5. Thoroughly mix blood by pipetting before addition. A final whole-blood concentration of 5-10% is generally recommended; keep it below 10%.

6. The supplied 10x Reaction Buffer contains 30 mM MgCl2; additional MgCl2 may require optimization depending on primer-binding properties.

7. For high-GC templates, 10% DMSO is recommended in the datasheet.
8. Preheat the thermal cycler to 94-95°C. Add polymerase at the last setup step when minimizing nonspecific amplification is important.

No amplification from whole blood

Weak amplification / low product yield

Amplification decreases as more blood
is added

Nonspecific bands / high background

Primer-dimers or short nonspecific
products

Variable results between blood
replicates

PCR fails after changing anticoagulant
or blood source
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Final blood concentration is too high; blood was not
mixed before addition; annealing conditions are
unsuitable; or MgCl2/primer conditions require
optimization.

Blood input is near the inhibitory range, the sample
has low template content, annealing temperature is

not optimal, or extension time is insufficient for the
amplicon length.

‘Whole blood contains PCR inhibitors and
concentrations above the recommended range may
suppress amplification.

Annealing temperature is too low, reaction setup
remained at permissive temperature too long, or the
polymerase was added too early.

Primer-binding conditions are not sufficiently
stringent or MgCl2 conditions are not optimal for
the primer pair.

‘Whole blood was not mixed uniformly before
aliquoting, different final blood percentages were
used, or pipetting of the viscous sample was
inconsistent.

Different whole-blood samples may vary in
inhibitor burden even when collected with
supported anticoagulants.

Most likely cause Recommended action

Use a final blood concentration of 5-10% and keep it below 10%. Mix the
blood thoroughly by pipetting before addition. Verify the 50-68°C
annealing range with a gradient if needed and optimize additional MgCl2
according to primer-binding properties.

Start within the recommended 5-10% blood range and reduce blood input if
inhibition is suspected. Optimize annealing by gradient PCR and allow
extension according to the recommended 250-500 bp/min at 72°C.

Reduce the final blood concentration. The datasheet recommends 5-10%
and states that higher concentrations may inhibit amplification. Keep the
total reaction volume at 50 pL while adjusting water accordingly.

Prepare the reaction on ice, add the polymerase at the last step, and preheat
the thermal cycler to 94-95°C before loading samples. Optimize annealing
temperature by gradient PCR within the stated 50-68°C range.

Re-optimize annealing temperature and, where required, additional MgCI2.
Keep reaction preparation on ice and use the
polymerase-last/preheated-cycler workflow to minimize nonspecific
amplification.

Mix whole blood thoroughly by pipetting immediately before addition and
keep the final blood percentage identical between reactions. Add blood to
the bottom of each tube only after the other reaction components have been
prepared.

The protocol supports sodium heparin, Na-EDTA, K-EDTA, and sodium
citrate. Re-check the final blood percentage and re-optimize annealing and
MgCl2 conditions when sample characteristics change.

Table continues on next page.
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High-GC target amplifies poorly

Weak or inconsistent amplification
from saliva, serum, or urine

Performance declines after repeated
use of the enzyme vial

Reaction fails after changing primer
pair

Longer amplicons are weak or
incomplete

False-positive / contamination-type
bands

GC-rich template structure may reduce
amplification efficiency under the standard setup.

These sample types can contain relatively low DNA
amounts and may differ in composition between
specimens.

The enzyme may have undergone repeated
freeze-thaw cycles or prolonged handling outside
the recommended storage condition.

The new primer pair has different annealing and

MgCI2 requirements.

The 72°C extension step is too short for the product
length.

Reaction preparation may have introduced
contaminating DNA or carryover material.

Most likely cause Recommended action

For high-GC templates, the datasheet recommends adding 10% DMSO.
Re-optimize annealing temperature and other reaction conditions after
introducing DMSO.

Use the same direct-amplification principle but optimize sample input,
primer conditions, annealing temperature, and MgCI2 for the specific
sample type. Avoid assuming that the whole-blood input percentage is
automatically optimal for other liquids.

Store at -20°C and avoid freeze-thaw cycles. Gently invert the enzyme
several times before use to ensure thorough mixing, then return it promptly
to the recommended storage condition.

Optimize annealing temperature based on primer characteristics, preferably
by gradient PCR, and evaluate whether additional MgCI2 is required. The
supplied 10x Reaction Buffer contains 30 mM MgCI2.

Adjust extension time according to the datasheet guidance of approximately
250-500 bp/min at 72°C. Keep the final 72°C extension step at 10 minutes
unless the assay has been specifically optimized otherwise.

Use clean PCR setup practices, prepare reactions on ice, keep tubes closed
when possible, and add the biological sample only after the remaining
components are assembled. Use fresh tips and segregated PCR preparation
areas as appropriate.

Still having trouble? Verify enzyme storage at -20°C, complete mixing before use, reaction setup on ice, the final biological-sample input, and the primer/annealing
conditions. For whole blood, keep the final concentration within the recommended 5-10% range and below 10%. Re-check MgCI2 requirements and use gradient PCR when
annealing temperature is uncertain. If the problem persists, contact EcoTech Biotechnology technical support with sample type, anticoagulant (if applicable), sample
percentage, primer sequences or Tm values, amplicon size, reaction composition, and cycling program.
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