
Introduction
Formalin-fixed tissue samples are a challenge for RNA extraction, 
often resulting in poor quality and low yields of amplifiable RNA. 
The adducts and crosslinks resulting from the action of formal-
dehyde on RNA, DNA, proteins interfere with the extraction and 
analysis of these biomolecules. The most common nucleic acid 
isolation methods rely on heating as the standard method to re-
move formaldehyde-induced modifications. Unfortunately, high 
heat also accelerates degradation of both RNA (by hydrolysis) and 
DNA (especially at sites with formaldehyde-caused base damage).

The RNAstorm Kit
The RNAstorm extraction kit developed at Cell Data Sciences in-
cludes chemical catalysts that speed up demodification of formal-
dehyde-induced adducts, including on alkylated and crosslinked 
bases. This proprietary CAT5™ technology builds on research ini-
tiated at Stanford University, and published in Nature Chemistry 
in 2015, and shown to lead to RNA with higher quality and yields, 
better integrity, and greater amplifiability. The kit provides all nec-
essary reagents for extraction of total RNA from FFPE tissue sam-
ples in spin-column format.

Enhanced RNA Recovery from FFPE Samples
A prototype of Cell Data Sciences’ commercial RNAstorm™ RNA 
FFPE extraction kit was tested on several FFPE tissue samples. 
To ensure reproducible and quantitative measurements of RNA 
recovery, pairwise FFPE sections were extracted using both the 
RNAstorm™ kit and a popular kit (Competitor Q). Multiple tissue 
sections were isolated from several types of both normal and tu-
mor FFPE specimens. The oldest sample was fixed in 1976 and the 
newest one in 2015.

Quantitative RT-PCR was used to quantify amplifiable RNA yields, 
which were measured in triplicate. Amplicons of two different 
lengths (ranging from 83 and 278 bp) were tested. Melt curves 
were analyzed to ensure specificity of amplification. Figure 1 
shows data obtained for a 278 bp amplicon for the TPT1 gene.

Significant improvements in yield of amplifiable RNA were ob-
served for most FFPE samples tested. Similar increases were 
seen with other amplicons (data not shown). These improvements 
were also generally correlated with an increase in RNA integri-
ty. For example, DV200 values, a measure correlated with average 

RNA strand length, were markedly 
improved (avg. 60% vs. 34% for the 
liver and colorectal samples in Fig-
ure 1).

Cell Data Sciences is also devel-
oping kits for extraction and pro-
cessing of other biomolecules from 
FFPE samples, including DNA (for 
whole-exome and whole-genome 
NGS) and proteins/peptides (for 
proteomics).
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Figure 1. Comparison of RNA recovery by quantitative RT-PCR from FFPE tissues. “Q” represents competitive commercial FFPE 
extraction kits.
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Product Information

Applications RNAseq, PCR, qPCR/RT-PCR, microarray

Kit format Manual (spin columns); Magnetic bead kit coming soon

DNAse treatment step Included

Input samples Formalin fixed samples (paraffin embedded or in fixative)

Recommended input sample amount 1-4 sections (5-10 µm each)

Type of RNA isolated Total RNA (including miRNA)

Isolation time 50 minutes hands-on time
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