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SMARTer® NGS portfolio 
Encompasses three key technologies, all featuring 
high sensitivity and a streamlined workflow

New additions 
to the SMARTer 
NGS portfolio
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Evolution of DNA library prep
Illumina® 

TruSeq® Nano

100 ng or 200 ng

▼
1. Repair ends

2. Size select

3. Adenylate ends

4. Ligate adapters

5. Clean up

6. Amplify library

90 min hands on

4.5 hr total

4 transfer steps

Takara Bio
SMARTer ThruPLEX

0.05–200 ng

▼
1. Repair ends

2. Ligate adapters

3. Amplify library

15 min hands on

2 hours total

0 transfer steps

Back in the day
Conventional

>1 µg

▼
1. Repair ends

2. Clean up

3. Adenylate ends

4. Clean up

5. Ligate adapters

6. Clean up

7. Size select

8. Amplify library

Long and tedious!
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ThruPLEX enabled pioneers in cfDNA research 
to make groundbreaking findings

• Kitzman et al. Noninvasive Whole-Genome 
Sequencing of a Human Fetus. Science 
Translational Medicine (2012). 
– Jay Shendure lab: Howard Hughes Medical Institute 

and the Department of Genome Sciences at the 
University of Washington

• Murtaza et al. Non-invasive analysis of acquired 
resistance to cancer therapy by sequencing of 
plasma DNA. Nature (2013). 
– Nitzan Rosenfeld lab: Cancer Research UK Cambridge 

Institute
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ThruPLEX: the gold standard for ChIP-seq

Widely cited in high-impact 
publications performing ChIP-seq
to profile transcription factor 
binding sites:

• Liu, Y. et al. Transcriptional landscape of the 
human cell cycle. PNAS (2017).

• Warrick, J. I. et al. FOXA1, GATA3 and PPARγ 
cooperate to drive luminal subtype in bladder 
cancer: A molecular analysis of established 
human cell lines. Sci. Reps. (2016).

• Cejas, P. et al. Chromatin immunoprecipitation 
from fixed clinical tissues reveals tumor-specific 
enhancer profiles. Nat. Med. (2016).
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ThruPLEX technology
Superior performance and 
single-tube workflow 
resulting from innovative 
adapter design and highly 
efficient ligation reaction

• Innovative degradable stem-loop 
adapters

• Highly efficient single-stranded 
blunt-end ligation

• Excess adapter molecules 
degraded

• Post-ligation purification step 
eliminated
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2. Ligate
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SMARTer ThruPLEX Plasma-seq Kit
Optimized specifically for cell-free DNA

Single-tube workflow and minimal pipetting operations 
translate into highly reproducible sequencing results
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SMARTer ThruPLEX Tag-seq Kit
Confident rare variant detection with unique molecular tags

Unique molecular tags incorporated during ligation to 
remove PCR and sequencing errors, resulting in confident 
detection of rare variants
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MicroRNA-seq challenges

Jackson, T. J. et al. Evaluating bias-reducing protocols for 
RNA sequencing library preparation. BMC Genomics (2014).

Zhuang F. et al. Small RNA expression profiling by 
High-Throughput Sequencing: Implications of Enzymatic 
Manipulation. J. Nucleic Acids (2012).

• Most state-of-the-art 
ligation-based technologies 
for miRNA-seq suffer from 
ligation-induced bias

• This results in inaccurate 
representation of the 
biological state of the 
sample
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MAGIC: minimize ligation-induced bias
MAGIC technology:
Mono-Adapter liGation and Intramolecular Circularization 
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SMARTer microRNA-Seq Kit
Accurate expression profile of microRNAs
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SMARTer microRNA-Seq Kit 
Detects more microRNAs
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What else is new from Takara Bio?
• SMARTer PicoPLEX Gold Single Cell DNA-seq Kit—accurate 

and simultaneous detection of SNVs and CNVs from single cells

• SMART-Seq® Stranded Kit—random-primer-based single-cell 
RNA-seq kit for detecting coding and noncoding RNA and 
providing strand information of transcripts

• SMARTer™ Apollo™ Library Prep System—low to medium 
throughput benchtop automation system for NGS library 
preparation

• SMARTer ICELL8® Single-Cell System—open platform 
single-cell automation system for SMART-Seq library prep, TCR 
profiling, and more
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Thank you!

• Visit us at Booth #300

• Poster presentations
– Confident detection of low-frequency mutations in 

cell-free DNA using SMARTer ThruPLEX technology 
with unique molecular tags

– An unbiased and highly reproducible method for 
constructing microRNA NGS libraries for accurate 
expression profiling

– A SMARTer solution to stranded single-cell RNA-seq

– High-throughput single-cell transcriptomics with 
SMART-Seq technology
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