Lab Troubleshooting Series: Molecular Biology

Why Is My DNA or RNA Extraction Yield Low?
Common Causes and Solutions

Introduction

High-quality DNA and RNA are essential for PCR, RT-qPCR, sequencing, cloning, and other
molecular biology applications.

However, researchers frequently encounter low extraction yields, poor nucleic acid purity,
degradation, and inconsistent results.

The underlying causes may involve sample handling, incomplete lysis, inefficient purification, or
unsuitable extraction conditions.
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1. Low DNA or RNA Yield
The Problem

The final nucleic acid concentration is lower than expected.
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Possible Causes

o Insufficient starting material.

e Incomplete cell or tissue lysis.

o Inefficient nucleic acid binding to the purification matrix.
e Sample loss during washing or transfer.

e Incomplete elution.

e Extraction chemistry unsuitable for the sample type.

Practical Solutions

Verify the recommended sample input and extraction protocol.

Ensure that the lysis procedure is appropriate for the biological material and that purification
reagents are prepared correctly.

Check the manufacturer's recommended elution conditions and volume.

Practical tip: A smaller elution volume may increase the measured nucleic acid concentration
without increasing the total recovered amount.

2. DNA or RNA Degradation

The Problem
Extracted nucleic acids appear fragmented or show reduced integrity.
Possible Causes
e Nuclease contamination.
e Delayed sample processing.
o Inappropriate storage conditions.
e Repeated freeze-thaw cycles.
e Excessive mechanical disruption.
Practical Solutions
Use appropriate nuclease-free materials and validated sample-preservation procedures.

Minimize unnecessary handling and follow sample-specific storage recommendations.

For RNA, take additional precautions to minimize RNase exposure.
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3. Poor Nucleic Acid Purity

The Problem
Purity measurements suggest contamination, or downstream reactions perform poorly.

Possible Causes
e Residual proteins.
e Phenol or other extraction reagents.
e Guanidinium salts.
e Ethanol carryover.

e Incomplete washing.
o Contaminating DNA in RNA preparations.

Practical Solutions

Review the purification and washing steps. Ensure that residual wash buffers are removed
according to the kit instructions.

Use appropriate purity and integrity assessments before downstream applications.

Important: Absorbance ratios alone cannot confirm that a nucleic acid sample is free from all
contaminants or suitable for every downstream assay.

4. Poor PCR or RT-qPCR Performance After Extraction

The Problem
Extracted nucleic acids are measurable, but amplification fails or produces inconsistent results.

Possible Causes

e Residual PCR inhibitors.

e Degraded template.

e Inaccurate concentration measurements.

e DNA contamination in RNA samples.

o Insufficient template quality for the assay.

Practical Solutions
Assess sample integrity and consider appropriate template dilution to investigate inhibition.

For RNA-based experiments, evaluate the need for DNase treatment and include suitable controls
for genomic DNA contamination.
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S. Inconsistent Extraction Results Between Samples

The Problem

Similar samples produce substantially different yields or purity measurements.

Possible Causes

e Variation in sample quantity or quality.
o Inconsistent lysis efficiency.

e Pipetting errors.

o Differences in processing time.
e Sample-specific inhibitor content.

Practical Solutions

Standardize sample collection, input quantity, storage, and processing conditions.

Include appropriate extraction controls and document deviations from the validated protocol.

Quick Troubleshooting Reference

Possible Cause Recommended Check

Low yield

Incomplete lysis or inefficient
recovery

Review sample input and lysis

Degraded nucleic

Nuclease activity or poor storage

Evaluate handling and integrity

acid
‘ Poor purity Reagent carryover H Review washing and purification ‘
PCR inhibition Residual contaminants G 1nh1b%tor.s ) mgles
dilution
‘ Variable results H Inconsistent sample processing H Standardize extraction workflow ‘
Conclusion
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Successful DNA and RNA extraction depends on appropriate sample preparation, effective lysis,
efficient purification, and careful nucleic acid handling.

A systematic evaluation of yield, purity, integrity, and downstream performance can help identify
extraction problems and improve experimental reliability.
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Relevant Laboratory Products

EMDA International supplies DNA and RNA extraction kits, spin columns, nuclease-free
consumables, and molecular biology reagents.

Email Now: sales@emdainternational.com

For research use only. Follow manufacturer instructions and sample-specific laboratory
protocols.
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