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Figure 1: Illumina Stranded RNA library preparation —(A) After cDNA 

quality libraries. (B) The use of T-overhangs in sequencing adapters to facilitate 

Impact of T-overhang on read quality
To explore the impact of the T-overhang on read quality and alignment, 
a 9-plex pool of Illumina Stranded mRNA Prep libraries were run 
on the NextSeq 550 and NovaSeq 6000 systems. Analysis of the 

of Read 1 and Read 2 for the NextSeq 550 and NovaSeq 6000 
Systems, as expected (Figure 2). However, analysis of performance 
metrics across the entire run showed minimal impact on data quality, 

(Table 1).

Table 1: Impact of T-overhang on performance metrics

System
Read 

length
% PhiX a % Q30 Yield (Gb)

NextSeq 550 System  
(v2 chemistry)

2 × 75 bp 0% 91.25% 77.82

NovaSeq 6000 System 
b 2 × 75 bp 0% 91.79% 278.81

NovaSeq 6000 System 
2 × 75 bp 0% 94.50% 1890

a.  

b. NovaSeq 6000 v1.0 reagents were used for this sequencing run.

Best practices for read trimming for Illumina 

Explore the impact of the T-overhang on sequence read quality and options for read trimming.

Introduction
RNA sequencing (RNA-Seq) with next-generation sequencing (NGS) 

RNA transcripts. Advances in the Illumina portfolio of RNA library 
preparation kits deliver the high-quality data researchers require, with a 

•  Illumina Stranded mRNA Prep, Ligation
option for coding RNA-focused analyses.

•  Illumina Stranded Total RNA Prep, Ligation with Ribo-Zero ™  
Plus  enables whole-transcriptome analysis, capturing coding and 
multiple forms of noncoding RNA.

•  Illumina RNA Prep with Enrichment  brings bead-linked 
transposome (BLT) technology to RNA enrichment.

Illumina Stranded mRNA and Total RNA Prep kits feature innovations 
to streamline the ligation-based library preparation chemistry, 
supporting increased throughput by multiplexing up to 384 unique 
dual indexes (UDIs) in a single reaction. After cDNA synthesis, 
double-stranded DNA fragments undergo “A-tailing”, in which a 
deoxyadenosine nucleotide is added to the 3´ end. This enables rapid 
ligation of sequencing adapters designed with 3´  T-overhangs, not 
present in previous ligation-based library prep kits (Figure 1A). 

Read 1 and Read 2 will be derived from the T-overhang in the 
adapter and detected as a “T” (Figure 1B), and not from the DNA 
being sequenced. This may pose a challenge for Real-Time Analysis 

be a “T”, resembling a low-diversity sequence. The presence of this 

particularly for two-channel sequencing by synthesis (SBS) chemistry, 
which is used by the NextSeq ™  550 and NovaSeq ™  6000 Systems.

This technical note describes the e�ect of the T-overhang on 
sequencing data quality and recommends best practices for trimming 

on downstream RNA-Seq data analysis. *
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