(@)TakaRa

Clontech TdlaRa cellartis

Advancements in NGS Library Preparation
for Challenging Samples

Suvarna Gandlur, Ph.D.
Takara Bio USA, Inc.

that’s

eeeeeeeeeeeeeeeeee . Not for use in diagnostic procedures. G 0_0 D
© 2018 Takara Bio Inc. All rights reserved. All trademarks are the property of Takara Bio Inc. or its affiliate(s) in the U.S. and/or other
countries or their respective owners. Additional product, int

l @
intellectual property, and restricted use information is available at takarabio.com. sc‘e nce.



SMARTer® NGS portfolio

Encompasses three key technologies, all featuring

high sensitivity and a streamlined workflow

SMART®
Technology

DNA
SEQUENCING

* ChlP-seq
* Meth-seq

TARGETED
SEQUENCING

* Targeted RNA-seq
« Small RNA-seq

* Immune profiling

ThruPLEX®

Technology

PicoPLEX®
Technology

e |llumina library
construction

* Targeted sequencing
e ChlP-seq

* Whole genome
amplification

* Aneuploidy/CNV
detection

* Targeted DNA-seq
with major enrichment
platforms

New additions
to the SMARTer
NGS portfolio

WHOLE
TRANSCRIPTOME
ANALYSIS

* Single-cell/ultra-low-
input RNA-seq

* Total RNA-seq
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Evolution of DNA library prep

Back in the day Nlumina® Takara Bio
Conventional ' TruSeg® Nano ' SMARTer ThruPLEX
>1 ug 100 ng or 200 ng

1. Repair ends

0.05-200 ng

1. Repair ends 1. Repair ends

2. Ligate adapters

2. Clean up 2. Size select

3. Adenylate ends 3. Adenylate ends 3. Amplify library

III 4

4. Clean up 4. Ligate adapters 15 min hands on

2 hours total
5. Ligate adapters 5. Clean up

0 transfer steps

6. Clean up 6. Amplify library

7. Size select 90 min hands on

4.5 hr total
8. Amplify library

4 transfer steps
Long and tedious!

© 2018 Takara Bio USA, Inc. All rights reserved. Clontech TaHaHa cellartis



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 PPARy
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).

Recent ChIP-seq Publications using ThruPLEX
Technology

Our collaborators and customers are constantly making scientific breakthroughs. Here are
the latest published results obtained using ThruPLEX DNA-seq for chromatin
immunoprecipitation sequencing (ChIP-seq).

1. Baejen, C_ et al Genome-wide analysis of RNA Palymerase |l termination at protein-coding
Genes. Mol. Cell 66, 1-12 (2017).

This paper used ChlP-seq, ChIP-gPCR, and other functional genemic metheds to understand
how RNA Pol Il termination occurs in yeast. ThruPLEX DNA-seq kit was used to generate
libraries for ChlP-seq The author showed that the 3'-fransition in budding yeast requires the Pol
Il elongation factor Spt5, and that polymerase |l release from DNA requires the Rat1
exonuclease.

Read now »

2. Maatouk, D.M. ef al. Genome-wide identification of requlatory elements in Sertoli cells
Development 144, 720-30 (2017)

This study used ChlIP-seq, DNasel-seq, and RNA-seq to identify regulatory elements in mouse
Seriol cells during sex determination. ThruPLEX DNA-seq kit was used to prepare ChiP-seq
libraries from FACS-sorted mouse Sertoli cells. By overlapping DNasel-seq peaks with the
chromatin landscape for H3K27ac, the authors were able to identify enhancers active only in
Serioli cells during the early stages of sex determination.

Read now »

3. Liu, Y. et al. Transcriptional landscape of the human cell cycle. PNAS 114, 3473-78 (2017).

This paper investigated the transcriptional landscape across the cell cycles using a combination
of ChiP-seq, DNase-seq, RNA-seq, and GRO-seq ThruPLEX DNA-seq kit was used to prepare
libraries for ChiP-seq and DNase-seq. Using the MCF-7 breast cancer cell line as a model, the
authors revealed lag between transcription and steady-state RNA expression at the cell-cycle
level Other findings highlighted the importance of transcriptional and epigenetic dynamics
during cell-cycle progression.

Read now »
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ThruPLEX technology

LReparr Superior performance and
or cell-free DNA — Slngle'tUbe WOI’kﬂOW
|| oA repair resulting from innovative
< = Cleavable adapter design and highly
2. Ligate | Adgtions rop ation efficient ligation reaction
Stem-loop 3 + > . > ‘lStem-Ioo
adapter /,GE < 3‘—“’) adapterp * Innovative degradable stem-loop
Cleavable l Blunt-end adapters
replication ligation Nick5
stop v 5
C——= 2= - Highly efficient single-stranded
Nick _ blunt-end ligation
3. Amplify | dtion of indenes
Sample 4—,\ PrimerA o Excess adapter molecules
index B Rl degraded
Primer B ==l \L High _fi_deli_ty
amplification « Post-ligation purification step
Sample eliminated
indexed
libraries
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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

2.5 — SMARTer ThruPLEX Plasma-seq
Kapa Hyper
— MEEMext Ultra
= = |ldeal normalized coverage
2.0 I windows at GC%

-
o

Relative coverage
—
o

o
o

GC% of 100 base windows
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SMARTer ThruPLEX Tag-seq Kit

Confident rare variant detection with unigue molecular tags

Unigue 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

* Most state-of-the-art
ligation-based technologies
for miRNA-seq suffer from I

|igati0n-induced bias Bias in Ligation-Based Small RNA Sequencing
Library Construction Is Determined by

Adaptor and RNA Structure

@PLOS |one

e ThIS reSUItS In Inaccurate Ryan T. Fuchs, Zhiyi Sun, Fanglei Zhuang®, G. Brett Robb *
representation Of the il:dﬂ.:ﬁl?;mamhnlvision New England Biolabs Incorporated, Ipswich, Massachusetts, United States of
biological state of the - |
Sample 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).
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MAGIC: minimize ligation-induced bias

MAGIC technology:
Mono-Adapter liGation and Intramolecular Circularization

P RNA OH + App Adapter P
Reverse Transcription
Ligation PCR primer Sample index
—
P p /
. <

Dephosphorylation Indexing primer

P OH Amplification

Adapter Dimer
Blocking

P OH

Circularization

RT primer
\ Library Purification
and Size Selection
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SMARTer microRNA-Seq Kit

Accurate expression profile of microRNAs
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SMARTer microRNA-Seq Kit

Detects more microRNAS

miRNAs detected at different depths
SMARTer microRNA-Seq Kit
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\ Bioo

500
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Detection threshold (reads per million)
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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—Iow 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!

e 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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