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RNA-sequencing (RNA-Seq) has become an 
increasingly popular technique for transcriptome 
profiling1. The preparation of high-quality RNA-Seq 
libraries is critical to the reliability of the sequencing 
data, in which the integrity and purity of the input 
RNA play a critical role. Therefore, it is a good practice 
to perform quality control on the input RNA before 
proceeding to library preparation. Here, we provide 
some top recommendations to help preserve and 
verify the quality of input RNA for more robust RNA-
Seq libraries. 

About RNA Extraction

Degraded RNA can bias measurements of gene 
expression, provide uneven gene coverage, and 
prevent differentiation between alternatively spliced 
transcripts2. Thus, it is recommended to use high-
integrity RNA as input whenever possible. 

When processing RNA samples:

• Extract RNA from samples immediately upon 
collection to reduce cellular RNase activity 
whenever possible. If temporary sample storage 
is needed, preserve the samples in a stabilization 
solution such as DNA/RNA Shield™ or TRIzol®, as 
the lytic properties of these products deactivate 
cellular RNases effectively.

• Use sterile filter tips during the entire workflow to 
minimize RNase and cross-sample contamination. 

• Keep purified RNA on ice while in use and store 
at -80°C in aliquots to reduce freeze-thaw cycles.

• Treat RNA samples with DNase I to eliminate 
contaminating DNA. The presence of DNA may 
introduce bias in the bioinformatic processing 
and data analysis of the resulting library

Assess the Quality of Input RNA for Reliable NGS 
Library Preparation

Perform Quality Control (QC) on your input RNA:

• Characterize the integrity of the RNA by 
obtaining fragment sizes and RNA Integrity 
Number (RIN). High quality RNA will have two 
prominent, slow-migrating bands representing 
the rRNA fragments (e.g., 18S and 28S for HeLa 
Cells). Smearing and a prominence of smaller 
fragments indicates RNA degradation. 

 ▷ Determine the fragment size and RIN 
by a preferred method such as Agilent’s 
TapeStation if available (example data shown 
in Figure 1). 

 ▷ Alternatively, using traditional gel 
electrophoresis can also provide the size 
distribution information in a similar manner 
(image similar to Figure 1A).

• Evaluate the purity of the input RNA using a UV-
Vis spectrophotometer such as a NanoDrop™ 
to ensure the RNA is free from contaminating 
phenol and chaotropic salts. For pure RNA, the 
ideal A260/A280 ratio is around 2.0, and ideal 
A260/A230 around 2.0-2.2. 

 ▷ Small changes in pH and shift in wavelength 
accuracy as small as 1 nm could result in ~ 
0.2 change in the A260/A280 ratio3. Thus we 
recommend using the same buffer to elute 
RNA and characterize them on the same 
spectrophotometer if comparing RNA from 
multiple samples or conditions. 

 ▷ Additionally, be aware of the level of 
contamination in your sample when using 
NanoDrop™ for quantification, since free 
nucleotides and contaminants can bias the 
data.4,5 

 ▷ Therefore, we recommend quantifying RNA 
using a more specific method, such as Qubit® 
fluorometric quantification, which uses dyes 
specific for DNA or RNA.

Following these tips and tricks can help you obtain 
RNA samples that are suitable for RNA library 
preparation and produce reliable sequencing 
data.

https://www.zymoresearch.com/products/zymo-seq-ribofree-total-rna-library-kit
https://www.zymoresearch.com/products/zymo-seq-ribofree-total-rna-library-kit
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Figure 1: A) High Quality RNA vs. Degraded RNA Gel Image. B) High Quality RNA vs. Degraded RNA Electropherogram. High quality and intact RNA is 
indicated by the presence of two slow-moving bands (Green). In contrast, degraded RNA is indicated by an accumulation of short, fast-moving fragments 

(Red). RNA characterized on an RNA ScreenTape with 4150 TapeStation System.
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To learn more about RNA sequencing, please visit

 www.zymoresearch.com/pages/total-rna-seq-library-prep

and www.zymoresearch.com/pages/what-is-rna-seq
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