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Workflow 
QuantSeq 3’ mRNA-Seq protocol selects for the poly(A) tail 
during reverse transcription using oligodT primer . Second 
strand synthesis is initiated by random primer . As the insert 
size is determined by the distance between the second 
strand synthesis primer and the poly(A) tail, no additional 
RNA fragmentation is required . 
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With QuantSeq-Flex Targeted RNA-Seq 4 different library 
types can be generated, depending on the combination 
of primers used . Here the reverse transcription reaction 
can either be primed using oligodT primer (included in the 
kit) or a target-specific primer . Second strand synthesis can  
either be initiated by random priming (included in the kit) 
or by using a target-specific primer . 

LIBRARY GENERATION

Tagged double-stranded cDNA library

Second Strand
Synthesis

200 min 60 min

Reverse 
Transcription

RNA Removal

Purification

LIBRARY AMPLIFICATION 70 min 45 min

cDNA library with adapters for Illumina sequencing

external barcode 

PCR

Purification

OligodT priming

Random or 
Target-specific priming

5’

5’

3’(AAAAAAAA)
(TTTTTTTTT)

5’

(TTTTTTTTT)3’

Total RNA

3’

5’

3’
3’

5’

Target-specific priming
Total RNA

Random or 
Target-specific priming

5’ 3’
3’

5’

3’

5’

5’

3’
3’

5’

The QuantSeq Kit provides a library preparation protocol designed to generate  
Illumina and Ion Torrent compatible libraries of sequences close to the 3’ end 
of poly(A) RNA . Only one fragment per transcript is generated thereby enabling  
accurate gene expression quantification while saving on sequencing space and  
allowing for a high level of multiplexing .  

QuantSeq Expression Profling Library Prep Kits

Advantages

§	A fast and simple all-in-one protocol: from total RNA to ready-to-sequence libraries in less than 4 .5 hours

§	Only one fragment per transcript is generated – accurate gene expression quantification 

§	High level of multiplexing for Illumina and Ion Torrent is possible without loss of information

§	No transcript length normalization is required, reducing the complexity of data processing

§	Suitable for low input (100 pg total RNA) and low quality (incl . FFPE  samples) RNA

§	Easily automatable on most liquid handlers (autoQuantSeq)

§	QuantSeq-Flex enables usage of custom primers for targeted RNA-Seq 

Figure 1 | Workflow of QuantSeq 3’ mRNA-Seq (left panel) and Quant-
Seq-Flex (right panel) library preparation kits. Read 1 of the QuantSeq 
FWD kit (Cat . No . 015) reflects the mRNA sequence close to the 3’ end, 
allowing for an economical NGS run with Illumina standard sequencing 
primers . In the QuantSeq REV kit (Cat . No . 016) the position of adapters 
for Read 1 and Read 2 are switched, enabling the exact determination of 
the transcription end site during Read 1 . A Custom Sequencing Primer  
(CSP, included in the kit) is required for QuantSeq REV (Cat . No . 016)  
Read 1 sequencing . 
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QuantSeq Expression Profling Library Prep Kits QuantSeq has an exceptional strand-specificity of >99 .9 % . 
The reduced experimental noise enables accurate detec-
tion and quantification of antisense transcripts . Most im-
portantly, only one fragment per transcript is generated .

Performance

Strand-specific mapping of 3’ ends 
The FDA Sequencing Quality Control (SEQC) standard sam-
ples A and B are reference RNAs spiked-in with the ERCC 
external RNA control ExFold Mixes 1 and 2, respectively 1, 2 . 
QuantSeq libraries were prepared from these samples and 
compared with an mRNA-Seq data set available in a recent-
ly published Association of Biomolecular Resource Facilities 
(ABRF) NGS study .3 Standard mRNA-Seq distributes reads 
across the entire length of transcripts, whereas QuantSeq 
covers the very 3’ end (Fig . 1) . In this example, QuantSeq 
saves more than 90 % of sequencing depth while still 
determining gene expression accurately . 

Since the spike-in transcripts exist only in sense direction, 
strand-specificity can be assessed independent of any ge-
nomic annotation . QuantSeq shows >99 .9 % strandedness 
in all cases, while the two assessed mRNA-Seq SEQC data 
sets are stranded to only 93 .4 % and 97 .8 %, respectively .3
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Figure 2 | Coverage versus normalized transcript length in QuantSeq 
and standard mRNA-seq. RSeQC-derived coverage is plotted for all tran-
scripts (areas) and the ERCC mix only (lines), for QuantSeq (colored) and 
mRNA-Seq (gray) . Numbers give the area under the curve (AUC) values as 
a measure for sequence coverage .

QuantSeq quantifies proportionally across six orders 
of magnitude
To analyze QuantSeq’s gene count accuracy, the ERCC 
spike-in transcripts’ average read count was plotted against 
the input molecules (Fig . 3) . QuantSeq shows very high 
input-output correlation and accuracy in gene expression 
determination, as assessed in a linear model and by Spear-
man correlation . 
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Figure 3 | QuantSeq-derived ERCC reads counts correlate exceedingly 
well with the documented input. 

Differential gene expression
QuantSeq and mRNA-Seq were compared in their ability 
to detect differential gene expression using the “erccdash-
board” software .4  When the number of reads is down- 
sampled from 10 M to 0 .625 M, QuantSeq maintains very 
high AUC values of 0 .860 - 0 .897 while mRNA-Seq obtains 
lower values of 0 .736 - 0 .776 (Fig . 4) . 
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Figure 4 | Differential gene expression performance of QuantSeq 
and mRNA-Seq. The predetermined fold-changes (4:1 / , 1:1 .5 / ,  
1:2 / ) between ERCC ExFold Spike-In Mix 1 and 2 were used to assess 
true and false positive rates (TPRs and FPRs) . Optimal detection of differ-
ential gene expression is indicated by a maximum AUC (area under curve) 
value of 1 . AUC values were assessed together with the number of ERCC 
RNAs detected (#ERCC) for reads down-sampled from 10 M to 0 .625 M . 
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