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Digital Gene Expression: Small RNA 
Discovery and Analysis
Digital Gene Expression: Small RNA Discovery and Analysis is an Illumina Genome Analyzer 
application that enables the discovery and profiling of all forms of small non-coding RNA. 
This powerful discovery application, driven by Illumina Sequencing technology allows  
researchers to investigate small RNA from any organism without prior sequence or secondary 
structure information.

INTRODUCTION

SMALL RNA DISCOVERY AND ANALYSIS 
THROUGH SEQUENCING

DGE: SMALL RNA DISCOVERY 
AND ANALYSIS HIGHLIGHTS 

Universal discovery platform: 
No prior sequence or secondary 
structure information required 

Customizable size selection:  
Any small RNA between 17–35 
nucleotides can be investigated

Wide dynamic range: Up to  
four million small RNAs can be 
queried in each flow cell channel

Superior data: Robust small RNA 
sequencing and quantification 

FIGURE 1: FLOW CELL

Eight samples with up to four million  
single molecule clusters per channel 
can be run in parallel on a single flow 
cell.
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ULTRA-DEEP SEQUENCING AND 
COVERAGE

CONFIDENT DISCOVERY  

DATA ANALYSIS

FIGURE 2: EXAMPLE OF DGE: SMALL RNA DISCOVERY AND ANALYSIS DATA 

SMALL RNA NAME CONTENT

hsa-let-7b 76,576

hsa-let-7f 66,100

hsa-let-7a 64,003

hsa-MIR-RG-82 1,931

has-miR-320 1,647

hsa-miR-584 564

hsa-miR-30a-3p 550

Illumina scientists analyzed a small RNA library isolated from human brain total RNA 
sample. Over 200 small RNA found in the Sanger miRNA database were observed. 
A portion of the annotated data is shown.

FIGURE 3: DETECTION OF UNDEFINED AND UNANNOTATED SMALL RNA 
USING DGE: SMALL RNA DISCOVERY AND ANALYSIS

Illumina scientists analyzed small RNA libraries isolated from mouse brain and de-
tected 700 copies of a small RNA sequence that did not align to the Sanger database.  
Sequence comparisons show that the human and mouse small RNA vary by only two 
base pairs and indicate that the small RNA has been named (hsa-miR-598) and  
described in humans.

 
 RefSeq Genes Vertebrate Multi Alignment and Conservation

mouse G G G C T G C T A C G t c a t c g t c g t c a t c g t t a t c a t c a t 
rat G G G C T G C T A C G t c a t c g t c g t c a t c g t t a t c a t c a t 
human G G G G T G C T A c g  t c a t c g t t g t c a t c g t c a t c a t c a t 
dog G G G G T G C T G c g  t c a t c a t t g t c a t c a t c a t c a t c a t
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SUMMARY

FIGURE 4: ILLUMINA GENOME  
ANALYZER

The Genome Analyzer supports 
a broad range of applications 
including Small RNA Discovery and 
Analysis.

CATALOG NO. PRODUCT DESCRIPTION

FC-102-1009 DGE–Small RNA Sample Prep Kit (1) Contains reagents for preparing eight total RNA samples 
(eight samples can be loaded on one flow cell).

FC-102-1010 DGE–Small RNA Sample Prep Kit (5) Contains reagents for preparing 40 total RNA samples  
(40 samples can be loaded on five flow cells).

FC-103-1008 DGE–Small RNA Cluster Creation Kit (1) Contains one flow cell, one amplification manifold, and one 
hybridization manifold for processing up to eight samples. 

FC-103-1009 DGE–Small RNA Cluster Creation Kit (10) Contains ten flow cells, ten amplification manifolds, and ten 
hybridization manifolds for processing up to 80 samples.

FC-104-1002 26-Cycle Illumina Sequencing Kit (1) Contains reagents for generating 25 base pair sequences for 
eight small RNA samples (one flow cell).

FC-104-1003 36-Cycle Illumina Sequencing Kit (1) Contains reagents for generating 35 base pair sequences for 
eight small RNA samples (one flow cell).

SY-301-2001 Illumina Cluster Station Includes the Illumina Cluster Station, computer, software, 
installation, training, and 1-year warranty.

SY-301-1001 Illumina Genome Analyzer Includes the Illumina Genome Analyzer, computer, software, 
installation, training, and 1-year warranty.

ORDERING INFORMATION
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