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NGS Application Book

Low Input DNA Library Preparation (For All Purpose)
SMARTer® ThruPLEX® DNA-Seq Kit (Code R400674)

High Performance

o A2 DNA 4 :50 pg ~ 50 ng DNA input
o ClFst ME X8 JH5 : gDNA, cfDNA, ctDNA, ChIP DNA, FFPE DNA, cDNA

¢ Compatible with major target enrichment platform (Agilent SureSelect®, Roche Nimblegene® 2|)

Fast & Easy Protocol

« 15& Hands-on-time : 152 X% A|7F & 2A[ZtO[H lllumina® NGS Library XMZ 2=
e 3 Step in single tube (single-well) : T2 0|5 9{0| StLto| R EHO|A 3EHO| MEAH

* No intermediate purification : Beads purification 2td2 &0 &1 ZHHSHA

* HEAL FA &

Applications HE At ClolE XS
1 | ChIP-Seq 220 M (10,000712] M=ZE)2ZEH Prof. Shirahige Katsuhiko
ChiP-seq 24 7| =& (University of Tokyo)
2 | chiP-seq WEINTE| £7| Hjoto M LB Ol2fetol T (RIKEN)
2l MO QAXIO| CHSE ChiP-Seq &4 HHE ol =t
3 | ChIP-Seq Customer spotlight: profiling transcription factors University of Pennsylvania

(CUT&RUN-seq) | with CUT&RUN sequencing

4 | Cell-free DNA SMARTer® ThruPLEX® Tag-Seq KitZ O|&3}0| Cell- | EH7t2tHIO|2

free DNAZ S E Low frequency variants =1t 24

5 | Cell-free DNA SMARTer® ThruPLEX® DNA-Seq Kit2 0|23t The University of Tsukuba
Plasma cell-free DNA (cfDNA) A€ £

6 | Metagenome SMARTer® ThruPLEX® DNA-Seq Kit2 0| &3} Ct7tatsrol 2
ojgo| AN=z5H gt 0jd=E i

7 | DMS-Seq SMARTer® ThruPLEX® DNA-Seq Kit& 0| &3¢t O =te} &7 24 (RIKEN),
£0lZ 29| DMS-Seq £41 7|® Oro|a=Hi0lE A7
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Application — 1

20| MZ (10,00072] ME)ZEE] ChIP-seq A 7| =3
- H|0|E{ H|3: Prof. Shirahige Katsuhiko
(The Institute for Quantitative Biosciences (I1QB), The University of Tokyo)

€ Introduction

AZOEIHY ALY (ChIP; chromatin immuno precipitation)2 2% CHHEO| A0 e FMN F

MO 2 5% (enrichment)Sh= 7[&0|CE Chromatin Immunoprecipitation Sequencing (Chl

St A2 Next Generation Sequencing (NGS)2 2 2Msts HHo=Z, ooy EA ARE
d=XQl 7|=0|Ct ChIP-seq2 AMESt= MZL| £=7F B4 ChIPRLZREH 2|4Ek|= DNAL| 0| oj

< MO, 0|2l ChiP DNA 248 E =ESt= A2 0i¢ st IAo|ct oo el 2 H7At=s A=z

OFEl EHED}E (Chromatin fragmentation)2| XX 3t 81 Ch7}2fHEO| 22| SMARTer® ThruPLEX® DNA-seq Kit=

0| 83}0f, O|ZF2| ChiP DNA-seq 24 7|8E ZESIRACL

T 9

n

& MEXHE : SMARTer® ThruPLEX® DNA-seq Kit (Takara)

€ Workflow

Low-binding tubeE O[83}0f 10,0007 (1x10%) EE+& 250,0007H (2.5x10%)2| 2+t

izl MAMT|MZ (RPE)S 1% FormaldehydeZ2 17

Cell lysis BSAS ZE&st ChIP Lysis Buffer0i oiE

SR ASTMZIEA| Picoruptor (Diagenode)E 0| 83| TZOFEl CHHs}

fragmentation

Immuno-precipiation A (H3K4me3)E O[2] ATA|Z! Protein A Magnetic Beads2t 27(2| Protein-
s

=
DNA complex (EHH3ISH I 20HENZ S8t Z, RIPA Buffer2 Washing

0.5% SDS/TE Ol A 65°C, 8A|Z+ O|4t incubation &, RNase A, Proteinase K& X
2|8} cross-link reversal

Cross-link reversal

DNA Purification MinElute PCR Purification Kit (Qiagen)2 2 ChIP DNA X

S Library Prep SMARTer® ThruPLEX® DNA-seq Kit (Takara)2 ChlP-seq Library Preparation

Sequencing lllumina® HiSeq 2500, 65bp single-read

Data analysis DROMPA3E &M (https://github.com/rnakato/DROMPA3)
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https://www.takara.co.kr/web01/product/productList.asp?lcode=R400674
https://github.com/rnakato/DROMPA3

€ NGS Mapping

A1t

X107 = 2.5x10°7H2| YoM AMIIME (RPE)OIA H3K4me3 EHE O[3 ChiP DNA HMES LU
Ch Y TYSHK| %2 MZE “Input” MEE HZ|SIRACE ChiP DNA ME2| HMES 0|83 SMARTer®
ThruPLEX® DNA-seq Kit2 NGS LibraryE M50 HI7|MES 2MSHRACE 1x10°702] H2 M=Z ME0|M
duplicate rateZt 9.1%2 ZQIE|UT 25x10° /) MZE MEO| A Al FASHRALCE.
PCR Bias
HE Total reads Mapped reads Unmapped reads .
(duplicate)
Input 31,400,938 26,696,740 (78.7%) 3,087,220 (9.8%) 3,616,978 (11.5%)
1x10% M Z
30,823,404 21,336,878 (69.2%) 6,697,451 (21.7%) 2,789,075 (9.1%)
(H3K4me3)
2.5x105 M|Z
45,738,702 37,730,704 (82.5%) 4,018,338 (8.8%) 3,989,660 (8.7%)
(H3K4me3)
& Peak AE=Z1}
1x10* MEZ2EE Y2 H3K4me3Q| peak profile 2.5x10° MZQ| ZAntet FAIES 2QIstGICt
hﬂ:no\ leﬂl ml RPAD2
Cln w o r———] Yﬂg_l?!? SETDEI- PR;NE
Xu“;‘—-ﬁ vl':: Lﬂi}” 150300 i ?“” L‘lb“ l“% m” :un‘e-
Aﬂszs‘\‘ = im: - L
MRZE . = ’W :k::
1x10* M= \ | 1 I ...
(H3K4me3) i spualaata o MARL Ly PRSI | 111 WP IR 90 NP TV W) Wy
25x10° = | . /| | ; R ...
(H3K4me3) - il bk pLidbe L | hls ool wuls ey o0
T150 150 1008 150, 150, 150 150 150, 150 150 150
BNEPL : PPSELA o SNX27 G %33
paUNE M GaBPE2  SCNML PSMD4 s s L}
s ol ‘upﬁ-uum‘ "z'ﬁ‘", PeM4 ; Irurr : Locui'ounn ;
168 odom 383 hoom Tn;::s'— 583 300 183 acee P 145 woom - Mm 345 pocem sx“luo
Aalerp s Tes e
phoa Wojan R [
1x10% M| I T i::
(H3K4me3) " R B 540 || A el bl o L \ .I..'HLH.J“':&.L Jag TREPTINY W) T RS B, .l A2 00
Zexiis. Ll | (e [] i ..
me ey [ T i ) Ll d Al TFFLTVI T Y \ =
’ 151 . “ll‘ﬁ.ll. 00M 151 153 1 151 151 IL! 151 3 W -
LﬁE!C I.é LCEM
C?m LC’&;ZB u:mx‘i BiE“mc? S'RRi:RR‘
. ; ) ; LC.EJA L(.iE..iB i : mbcéxs ;VL Ir{mu
. h,,'&";m i ™ e L e
Bl i e e
1x10° M= o
(H3K4me3) - PR CYTH P NN BT Saold bl L ay b sy ik i ™ i sty & 00
25x 105 & [ t::
(H3K4me3) bl i wdigl
152 000M
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SMARTer® ThruPLEX® DNA-seq KitS O|-235}™
B2, MEZO0| &YX OfHX|E

2 ChIP DNAQ| NGS LibraryE X =g
& LICt. (Prof. Shirahige Katsuhiko, The University of Tokyo)
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Application - 2

EIHFE =7] vjoto| M Lpist= LE HOf AXtof Cjst

— o
ChIP-Seq =4 WiHo| =&

€ Introduction

ChiP-Seq2 FME HIAHZ (ChiP)E 0|850] =& CHMAO0| ZATE|o Aes FMA FY9ES s=5T F,
KEMICH A3 (Next Generation Sequencing)2 2 MEZ 2A45t= 7|H0|Ct S22 L a0 M=
of 2HES AW™St= TAIQIXL CHAT DNAS| &2 A80| MZ LdS O{EA XNOist=X st O
AX0f, = HIOLE O[8%t ChIP-Seq 42 O ZRSICE SHX|T 52 H{OFS| U MM T LA
£ AT HQIXL (HARIZHO| CiBHO ChIP-Seq 242 Tdsts 22, M2 Yo MEOM =& T
2O ChIP DNAE 0|83t NGS 242 ZTIdsjor ottt & AHFH0M 0|83 LS T2| (Xenopus sp.)
= SPUARO| HiOLE =5 7tsStD, 7| & |AXel ¥ MO E 2MsteH Mot ZEEN 2 ¢

=
20| LEIf Tl ot S=3H O/Z2 ChiP DNAE SMARTer® ThruPLEX® DNA-Seq Kit2

& MEHE : SMARTer® ThruPLEX® DNA-Seq Kit (Code 400674)

€ Workflow
@ Hiot ™. HEIHF2|2 IHY (gastrula) & 2507HE 1% ZETZCE 1N1{ F -80°CHAM HE EE

@ MZE 8dlet & s5:
HHZ I ZEHEl Lysis Buffer2 H{OFE & &3t (homogenize) &, 8 &%
® Chromatin fragmentation:

S OM| Z L4 F K| Picoruptor (Diagenode)E 0|&3510f A 20HEl EHHZ}

@ HAHEZ (Immuno-precipitation):
Anti-Otx2 2K E 0O|2] ZTHAIZ] Protein A Magnetic Beads®t &7|2| THHZIE I Z0OLEIS =8t 4°C
Ol overnight gt £ RIPA Buffer2 washing

® Cross-link reversal:
1% SDSE Z&t 8% buffer0A 65°C, overnight incubation 2, cross-link reversal beads o}O0fAf
RNase A B! Proteinase KE % 2|5}0f cross-link reversal

® DNA X (DNA Purification): MinElute PCR Purification Kit (Qiagen)2 2 ChIP DNA X

@ ChIP DNA Quality Control (QC):
HBZEA (Qubit dsDNA HS KityS 0|83101 ChiP DNA F&otil, PCRE HlEYY 5% 2ol

=
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https://takara.co.kr/web01/product/productList.asp?lcode=R400674

NGS Library Preparation:
SMARTer® ThruPLEX® DNA-Seq Kit2 0|83 10 eS| ChlP DNAZSEE NGS Library Preparation

® Sequencing: lllumina® NestSeq550, 75 bp paired-end

Data analysis: BWA A~ EQI0|E 0|83l0f LE7H+2l A= (v9)Ool mapping, IGV visualization

& NGS Mapping Z1}

ME Total reads Mapped reads (%)
Input 74,426,066 70,219,181 (94.35%)
Otx2 ChlIP 82,794,598 75,710,767 (91.44%)

@ Otx2 ChIP-seq Z1}
250709 &E7HTe| HHOIZ2EEH 253 1 ng JE9| ChIP DNAXA &3t A2| NGS LibraryE X %50

2M% 2 QUACH (PCR Cylce = 12). =3 Mapping data®ilA & 2,0007H2] 2E7] 12| HIOIZEEH ot
ChIP-Seq &4 Zutet sL&2 & = UL} (Yasuoka et al, Nature Communications 2014 5 : 4322)
[==T"] -
d3kh
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Gane mﬂm :
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& 22 A
SMARTer® ThruPLEX® DNA-Seq KitE 0|83t =A2F2| DNAOIA NGS Library HMZ 0| 7h&35t7| &0
SUSH HALQIXLO| CH8{ HH=EX Ol ChiP-Seq A4S AlslA, ﬁAfﬂXf7f o dEQ| Ifol (variation)=
K| Agst=X|0f Cisl 2 fEE
BHXMOoZ 5%“ TAALQIXLRE At SH= 2HA|

O |

2 Er% # AR, 2 Xﬂ%% olgste! Chipol *é'ﬂ&* b
ofe| & 50 ~ 1007} B2 & =

= US A= J|CjECt

& HE MBS Zol Eij Algxte| stojr|
SMARTer® ThruPLEX® DNA-Seq Kite ¥& ZEANME FHO| 27tse B2 A2 DNAOA
NGS Library ®Z0| 7}t&38t2 2, OtF M2 29| NZO| CHsH ChiP-Seq M2 HAIE 42 FHYL
Ct fEoh Ao updo| Of ZHHSI HE Lo 4 FHESE 27| CHE 2td2 20| &[0 U0
DH% 27 NGS LibraryE Mg = JAO8 2, NGS Library MZH0f| A%8tX| %2 AHZOAHZ Of2 X
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http://constrained-evo.org/proposed_projects.html

Application — 3

Customer spotlight:
profiling transcription factors with CUT&RUN sequencing

- HIO|E{X|S: The lab of Shelley Berger, the University of Pennsylvania

HAH|L|OF CiEe| Ph.D Karl Glastad?t NGS Library HIZt2
ChemistryS CUT&RUN 7|0l H=et LIS ATHELCL

|3t0] C}7t2tHE0]| 22| ThruPLEX®

o

4u

@ ChIP-seq?| 4 35

DNA Z3} CHHZE (DNA-binding protein)2 MZ LHO|A E4=Ho|m CHst dstg $asta o,
oloj chet 22Xl HAHLESE OlsHst LAt St= AFASO|AH U1 5% A XAAE §AXLD QU
Ch et o= DNA ZAT CheiZlol S Mot cH A ATt el RTXE | fI5td
ChiP-seq2 O|&%tCt. ChiIP-seq2 AMOHEZ|MEEME (NGS)It A Z0HEIHAEY LR (chromatin

b, ChiP-seq2 MY =4 EfZ2el fof a2t o

HI

mjo
!
e
o
ok
rE
o
Inl
B
|-E|

immunoprecipitation; ChiP)
AdE 7H2a ULt

O|0j| Btdl, CUT&RUN sequencing (Cleavage Under Targets and Release Using Nuclease)2 ChIP-seq2|
SHAIEEZ T80 ARXSO0| o F2 2| genome sequenceE O A 24T = JEE JjMst &2
A 7|R0|C}. CiFtetHo|= HAHL|IOF CHEO| Shelley Berger IO A 7HOJS] HEEE! (ant castes)
o Y RHEtE AFste AL = ALY, Karl Glastad?t B 2 7|&0] Cisto] E28RALCE,

Karl Glastad, PhD

B (PIAE; caste)g 2°8ot= A0l Cigt & TS UASLILEH FHH2

=)
2, 0% ES A0l A= 2440| 70|17t Of R CHE &tE8H At= SHo|AM oA 2H35| e FAEQ

HAEAHZ Yodst= X0 Cfs 2tdo| AFLCEH K2 HFe Fa £F F Stite 7H0] MAIX| LHOIM

A 2E (Fr2E) 7ol SEHAEQ =% Ko A7 YL|CH oE S0, stLtel ZHOl JHA= 19 Ol E
FEdt= BtH 1O JHN[e] £0[= 109 - 2092 MESLCE Olg{st 740 IHE2E 7t =3 Koo Fa
o2 IA=0HEl HMO| (differential chromatin modification)@t HAFRIXFS| AT (transcription factor

binding; TF binding)2| X}O[0jl A 7|QIgtL|C},
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https://hosting.med.upenn.edu/berger/
https://takara.co.kr/web01/product/productList.asp?lcode=D180702-1
https://takara.co.kr/web01/product/productList.asp?lcode=D180702-1

& CUT&RUN 7|H2 Aol o{EA HEEHLIN? 7|&EL 7|& CiH|ste 2 H2 AU

Zk Hof JHM| =RQl MEZO| & (15 - 150,000 cells)2 O§< H7| WE0| cross-linking ChIP-seq (X-
Chip)at 22 7|Eo| Y2 Motz A2 AFE WAl X UL BHH, Native ChIP2 0O|2{2 HE0]
M 3AE HAEZS 2MSt= O 43 TIEO|X|T HAFRIXL ( transcrlptlon factor; TRHQt &2 H|S|AE
A2 0rEl Zg THEAE (non-histone chromatin-binding proteins)2 &4g == AUSLICEH RE2l=
CUT&RUN 7|¥& 0|83t0] 7|ZE2| X-ChiPRE= 240 27t} TAIAX (THE =20ty
QXA E|R}ASLICE AT, ZHO0|M X-ChiPRLEE 2010| 27IsUE ZRF CHHAo] HEFS

(conserved region)0il Cish d-dE R ZHX|2] &H 7t CUTRRUNOIM = H&0| 7tsets =lstAE Lt

I'

rir

0
18
>.

M2tA, L2|= CUT&RUN 7|#EZ 0[|83t0] 7H0| k(o] oj2f S/ HARIXL (THE =Y = UAAS &
OF ofL|gt, ZRF A/t ofs MdE FHE 0|835t0] Uiy Xt HHERZE HHEM & =+
QXA = }ASL o
& CUT&RUNZ| #2|of Cisi dFsH FAASLIN?

7|ZEQ| ChIP 7|'H0| sonication = SAES|E A & (nuclease activity)2 O|&510] Hz52 ZZH
S S| AgE FHXAER (loc)E HLAIZ7|l= Als F2|, CUTARUN 7|82 &4E[X| Y2
27 MZ (intact cell) == = (nuclei) HOIM EXE /n situ binding A7l =, S5 T AL ZoHE
DNAZS ZCH8tLICH CUT&RUN2 Protein A-MNase fusion proteing O|&3dtE=0|, Ol S5 CHZEDt AT
Zl DNATH E0|Moz2 HEstEE HAXZH (immunopreciptation)t 22 7|EQ| 24 HHHON =3
gle = U= backgroundE FH HAAIZE = JUSLCH EDH CUTRRUNS HIAHZH (Rt 20| &
HEX| 2 ME s HoM d™FE TS| W20 7|ES ChiPolM HE8Y = SIAE M= =t
Moz HE st

.

.

"
.

Hypotonic Lysis ¢ e
(Release Nuclei) 'i Nuclei Immobilized on

Sa

. Lectm Coated Magnetic beads

—

Cell of Interest

pA-MNase Binding

& Incubate with
A ProteinA-MNase 7 ", Incubate with
i / é' % TF targeted

TOPDPprs  (— G :

Upar<t  antibody
TF Binding

Add Ca?*
(Reaction Start)

(Reaction Stop)

MNase Liberates TF
target sequences

Target complexes
Add Chelator r \ diffuse out of nuclei

Pellet
Sequencing Oligonucleosome
Library  <(— 4 /

Preparation
Supernatant contains
released
TF/DNA Complexes

13 CUT&RUN-sequencing workflow (Figure by Mannan369, used under CC BY-SA 4.0.)
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https://en.wikipedia.org/wiki/File:CUT%26RUN_Protocol.tif

& CUT&RUNO| 7} HeEstA| A E + A= 20k FAYUMN? WE, ChiP-seqdl 22 7|EQ| Y4
o] o L}2 F2E AsLHM

CUT&RUN & HME9| 0| 0fR M2 &2, L= EtA N7 HIFLY (IHM= HE0| 7hsobX|T
HAMH (P)OIME HE0| E7ts%t 2200 HetLCh EH CUTRRUN & HEEE0|H2 HEHSY|
=0l 7[E2| ChIP-seq E Lt background 7t ¥ &L T SHX|2H CUT&RUN 7|82 OP" x7| M
CHAO|E 2 ChIP-seq O] MSdt= FEEH, FAUHQ Xl 0|80 ofF&LICL OE

-

CUT&RUN 2| normalization control 2 X[at& 0|04, M2 CtE = (53], binding Of Aoi)\‘l ESRNESRY
XOI7t e Z2H)E HlWStE 7t S22 SO CisiM= TS| =2 S AR LICE SHX| T, O]2{st
CUT&RUN 2| StAEEZ 7|=0| Eg&|HA J2(n, EEHA, MAstA ol XHA0| S7tetol et s E
= UAELCE

€ CUT&RUN 22 2M% HIO[E{S Hetst7| s of™ CHE MYI|IMS o|88tMLnp
22|= RNA-seq, smRNA-seq, hiChlP-seq & O|83}0] looping 2| R3S 2QISt1, ATAC-seq & 0|2}

MMl 3t 22X waE Holstn AUsLIch

[y e O T
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Application — 4

SMARTer® ThruPLEX® Tag-seq Kit2 O|&35}0

Cell-free DNAZ 2 E| Low frequency variants ZZ1t &4
- Hlo|e H|3: Ct7j2tHol

€ Introduction

b AFO|A Cell-free DNAS| XMEIZ= HO| (Low frequency variants)S M&tstH AESIE A2 012 2
StCt. £35], XIMCH AR ME 0| 8310] 245t= &S NGS Library Preparation 1’ &2 %% Ol 2{Lf Al
AL 027 Y 7hsg0| A0l WE AHQ| MEIE HO|t FHSHY| o2 ZR7t ULt SMARTer®
ThruPLEX® Tag-seq Kite 1,6002t7H2| Unique Molecular Tags (UMT)E &%t NGS Library Preparation Kit
EMN, UMTE 0|83l false-positive variant callsE £ = U0 ECt MUl=2 EXYst= HO|E EC
S5 BEY = UL 2 XFEE SMARTer® ThruPLEX® Tag-seq Kit2 O|-8310{ NGS LibraryE XM =3t =,
Target enrichmentOf| xGen Lockdown Probes (IDT)2t BAtS| M E2 0|83st0] 2445t O|O|E O|Ct,

& MENE
SMARTer® ThruPLEX® Tag-seq Kit (Takara)

€ Workflow

‘o 0.1% Multiplex | cfDNA Reference Standard (Horizon)

= 1% Multiplex | cfDNA Reference Standard (Horizon)

X The Multiplex | cfDNA Reference Standard Set covers multiple engineered single nucleotide
variants (SNVs/SNPs) with 8 mutations at 1%, 0.1% allelic frequencies

NGS Library Prep SMARTer® ThruPLEX® Tag-seq KitS O|-83}0| NGS Library Prep

o> xGen Lockdown Probes (IDT) (Bait size 160 kb)

Target
‘- BA} Target Enrichment Kit (Bait size 87 kb)

Enrichment

Sequencing lllumina® HiSeq 2500, 100bp x 2

e Mapping: BWA-MEM

Data analysis o UMT 24, Variant call: SXEC 2 J{dst oo =2}l
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https://takara.co.kr/web01/product/productList.asp?lcode=R400584

7|1E ThruPLEX + IDT & 7|E ThruPLEX + Company B 5% 7|E

MEME 1.0% Multiplex | cfDNA 0.1% Multiplex | cfDNA 1.0% Multiplex | cfDNA 0.1% Multiplex | cfDNA
Mapping software BWA-MEM

Holds S 712 mo|zatol

EGFR (L858R) 2:192 20 091% 1,977 0.10% 1,499 18 1,679 0.18%

eorm s z s

1,066 9 046% 1869 0  000% 1471 5 034% 1536 3  0.20%
2163 30 139% 2160 3  014% 1573 14 089% 1524 0  0.00%
1,997 9  045% 2092 0 000% 739 3 041% 739 0  0.00%
1,320 19  144% 14179 2  047% 1,135 7  062% 1,09 1  0.09%
4093 40 098% 3505 2  006% 182 15 082% 181 0  000%
4158 42  101% 3594 8 022% 1835 30 163% 1847 5  027%
1,309 15 115% 1112 1 009% 1,72 5 043% 987 2  0.20%
HO|AE & (H22E) 8 (100%) 6 (75%) 8 (100%) 5 (62.5%)

REF: Reference H{E1} Z2 F7|E 7HK|& 2lE =+
ALT: HO[H Gt Z+2
AF: HOHIE (TH| 2|

N o
N
i
d
=
rr
i)
[n
4>

SMARTer® ThruPLEX® Tag-seq Kit2t & &&2| Target Enrichment KitE 0|8 3}0

ot 1% Multiplex | cfDNAE & H2™T0M ZF 852 HO| REAE A= &= AN
Multiplex | cfDNAOM= IDT MEE 0|88t 420 65, B 2AIE 0|88t 20| 552 Ho| RUXE
AEY = AUJALEH mEkA, Unique Molecular TagsE EXHSH SMARTer® ThruPLEX® Tag-seq Kitdt IDT

Target EnrichmentE Z&5IH HCt 22 allele frequencyS Ha&SIA HES = ULCL

& ER2! E99| Coverage HlIt

% IDT, BEIATSl HZOIM BEEE EIURTA (30 kb) HOIEY B2

M ThruPLEX® + Company B =% 7|E M ThruPLEX® + IDT & 7|E

100
9
8
7
6
5
4
3
2
10

0
1X 50X

100X 500X 1,000X 1,500X 2,000X
SMARTer® ThruPLEX® Tag-seq Kit2} IDT Target Enrichment Kit2

Coverage
B2, low frequency variant AE0| & ME2| =0l Mgt

Target base covered (%)
o o o o O O o

o
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Application — 5

SMARTer® ThruPLEX® DNA-Seq Kit2 0| &%t
Plasma cell-free DNA (cfDNA) A& &M
- HIO|E| H|3: Laboratory of sports medicine, Faculty of Medicine, University of Tsukuba

€ Introduction

Cell-free DNA (cfDNA)&= EHOIS| FRIAL ZIEH EE&= Y 722l DNAE
Dl QUX|TE fDNA AHH[Q] HA - SH HIE mEFC

HAQRIO Plasma fDNA (B% cfDNAZE EF A3 MK M.zof EH . ez 01%171I E‘zroréxl
NGSE & ZZHo =2 FMStnXt StQALCH

Laboratory of sports medicine, Faculty of Medicine, University of Tsukuba
AAAM ZHO|X|: http://tsukuba-laboratorymedicine.com/

& MEAHE
SMARTer® ThruPLEX® DNA-Seq Kit (Code 400674)

€ Workflow

O A" MK ™ . 2o G2 HMZ EDTA Tubed| X{LSIY RHZEE2|IE EZ (Plasma) 22

@ 2 me2| EZO|A NucleoSnap DNA Plasma (Macherey Nagel)2 O|835t0 fDNA ==

® SMARTer® ThruPLEX® DNA-Seq Kit2 O[&3t 10 ng ~ 30 ng2| fDNAZFE NGS Library X%t
@ Agilent BioanalyzerE O|&d%}0] NGS Library2| 5= 53

® Illumina® NextSeq5002 O|&3}0] A|&A

® Bowtie 2ZEQ|0{E 0|838}0] mapping
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@ SMARTer® ThruPLEX® DNA-Seq KitS 0| 8%t ¢fDNA NGS Library X% Za}

SMARTer® ThruPLEX® DNA-Seq Kit2 0|83t A& XXl T . 22| 10 ng ~ 30 ng2 fDNAZFH

lllumina® NGS LibraryS HM|Zf8l1, Agilent Bioanalyzer2 NGS LibraryQ| 37|2t sE=2 2OISISICE XX

M MEL = MENAM ZF 300 bp £ HETZL HEE A2 EOf (llumina® NGS LibraryZt HE9|
% (o]

koIt = QURALCH (NGS Library MZH ™ fDNAS| AtO|=: 2F 160 bp, ThruPLEX adapter At

HAE YE NAF 4E

& NGS Mapping Z1}

A MK Mot HWst0] HX| Z9| fDNAOIAM A= &2 §F X0 2 2| read?t HEE|A2H,
£35|9f 250H12| count reads XIO|7t e YXIE AEY = URULCE Ol= EZE fDNAZF WA Of FtsiX|=
S8 2E8 20 28 B « AH HotE 2o £ USZS LIEHHCH

A: Coverage  B: Mapping reads

= MZFS 0|83t QAZto|Lt S=0f Cfsl Cidet =2 Sto|M fDNA2l &7|ME, §d o HAUSS

& AE A82 HE 59 2N AgXte| Fojc]

2 HES S 48 ME=MO| Mt ZHE3IH NGS LibraryS FAY 4 UZLCH HES NGS Library
2 MESHARIT, 2 NMES 018sto] SOl ¥ NBY 4+ UK, NGS CloE £ Ba|E
ek LU,
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Application - 6

SMARTer® ThruPLEX® DNA-eq Kit 2 O|23}0] D|Zo| HM ZEE
HMEst 0|42 3| (Metagenome £4)
- Hlo|E| ®|&: c}7latuo|

€ Introduction

A2 oMol 77 % EE wuWm B 082 232 £S ATN0| HHOH, UMY £4 b8

=] s 210 i S
dAQt 7|&0| gatEof mal, Bt Fgestn FHest FUOIYE #F5 242 7|0 = UA UL
U DME 25 242 Qs AF8ElE A2 AR MF 29 £ HM =& HY SO0 m2p Hito
&0 2 X0|E Eo|H, ZL0| mMEtMs i M2 Ao AME 2AMsHof ot 4= U7 W20 O/
AMEEYH OdE #52 2M3t7| It ZEEESQ| 70| a7 UCh O MEERH D=
52 2AM5H7| 2/5t0, SMARTer® ThruPLEX® DNA-seq Kit2 CHESH 2ol 2H#HME, 20 Strain Even Mix
Genomic Material 25 Ef NGS LibraryS Mzt 2M2 MA|SISUCH
& MENE

SMARTer® ThruPLEX® DNA-seq Kit (Takara)

€ Workflow

NucleoSpin® Microbial DNAE O|&%t 0|42 DNA =&

M220 Focused-ultrasonicator (Covaris)S O|8%t DNA Fragmentation

SMARTer® ThruPLEX® DNA-seq Kit (Takara)22 NGS Library HZX
NGS Library Prep (AAFS] NGS Library Prep Kit@t Hlst7| 2|i Mock DNA (20 Strain Even Mix
Genomic Material (ATCC, MSA-1002))E AHE)

Sequencing lllumina® HiSeq 2500, 100bp x 2

= Quality control (Trimmomatic)

Data analysis

2 Taxonomic Profiling (MetaPhalan2)

2 Contamination removal (Bowtie2)

. ] & GC bias (Picard)
mparison
ompariso ‘o Assemble (SPAdes)
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OH

& CHYst MES0 g o)y =M Za v

Relative abundance (top20 species)

100%
others
90% ms__Paraprevotella_clara
ms__Bacteroides_ovatus
80% s__Bamnesiella_intestinihominis
ms__Bacteroidales_bacterium_ph8
70% ms__Bacteroides_vulgatus

s__Escherichia_coli
ms___Ruminococcus_obeum

==
60% — =
us__Akkermansia_muciniphila
50% ms__Collinsella_aerofaciens
ms__Parabacteroides_merdae
40% Bs__Ruminococcus_sp_5_1_39BFAA
ms__Ruminococcus_torques
- ms__Bacteroides_uniformis
° ms__Bacteroides_stercoris
ms__ Clostridium_sp_L2_50
20% ms__Bifidobacterium_adolescentis
ms__Eubacterium_siraeum
10% m's__Bacteroides_dorei
ms__Faecalibacterium_prausnitzii
0% ®s__Ruminococcus_bromii

£ 49 205 25 2
2 274 AT UL HIRE Aol BAIRLG, Ol 50 pgel OIF HFNE FSN ONE 2
52 2N% + USS UED

€ SMARTer® ThruPLEX® DNA-seq KitZ} EtAL HEQ| O|'YE#F &AM Zat Hlw
- Mock DNA (20 Strain Even Mix Genomic Material) &

100% M s__Acinetobacter_baumannii

M s__Actinomyces_odontolyticus

M s__Bacillus_cereus_thuringiensis
s__Bacteroides_vulgatus

M s__Bifidobacterium_adolescentis

W s__Clostridium_beijerinckii

70% s__Deinococcus_radiodurans

- W s__Enterococcus_faecalis

60% M s__Escherichia_coli

W s__Helicobacter_pylori
50% M s__Lactobacillus_gasseri

W s__Neisseria_meningitidis
40% W s__Porphyromonas_gingivalis

W s__Propionibacterium_acnes
30% B s__Pseudomonas_aeruginosa

M s__Rhodobacter_sphaeroides
20% M s__Staphylococcus_aureus

W s__Staphylococcus_epidermidis
10% W s__Streptococcus_agalactiae

W s__Streptococcus_mutans
0%

M others

90%

80%

Theoretical ThruPLEX® AAAIE

20 75 8249 Genomic DNAZ}F S2F =38t=l Mock DNA (20 Strain Even Mix Genomic Material (ATCC,
MSA-1002))E O|83}0] SMARTer® ThruPLEX® DNA-seq Kit2t AA XNEo| 24 ZAIE H|WstIACEH
SMARTer® ThruPLEX® DNA-seq Kitol A 22 w3 ZgH|7t Mock DNA (theorectical)?t &23| LX|5t=
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Application — 7

SMARTer® ThruPLEX® DNA-Seq Kit2 0| &%t Z0t2 22| DMS-Seq =4 7|
- HIoIE| H&: O|=tetATA(RIKEN), OFO|3 2HO|8 HTHE

€ Introduction

Genome2| it HHUES ZEHHo=Z O|8st7| fshM= TALIXILE S|AE SO EHEHEO0| DNAO
AgtstE QXS RHSHOF StCh o2t 2Ho2 0|&[0 2E Genomic foot-printing A2 M| ZO| oH
2 225t DNA 2225 Na[siorpt Yt o= HH -75”0| of2{g w8t ofL2t HE Z22[5t= It
oM CHEED DNA &2 XE0| HIE[AL = AME 7590l AUCH J2[5t0f 2 AFHM=
M=ot S0k DNA HIE3 ARl Cjm ekt (dlmethyl sulfate, DMS)E 0| &3t MZ=2 /n vivo foot-

of
printing 7|8 ¢l "DMS-Seq 7|®"2 7H& HO|Ct. DMS-Seqa ot ZREZ FEE fI5t0 SMARTer®
ThruPLEX® DNA-Seq Kit (Code 400674)E O| &3} %Lt

HJ|ﬂJ

& MNEHE
SMARTer® ThruPLEX® DNA-Seq Kit (Code 400674)

€ Workflow ()
@O EO0I®RE (Budding yeast)2| HiZUS 2|5t MZHAEIH (108 ~ 10°) 1 meS 2 me FEO| 22

-

Hr

=
T

@ 30 wel| DMSE H7I =, M20|A 2 min incubation

® 800 wel| /n vivo STOP buffer& ®7tst0 HI-S2 FTHA|Z| 11, washing buffer2 22| washing

Ol

@ Zymolyase M2| X ProK/SDSE N2|st MEE &8st phenol/chloroform =& % Ot ™

rm
o
ot

F S

—

® RNase A M2|, phenol/chloroform F&=1t 0
® 125 p¢ DDWE E7t 2,50 ng DMS X 2|, DNAE M H5}0] Putrescine/APET X2

@ SMARTer® ThruPLEX® DNA-Seq Kit (Code 400674)E O|&3}t0{ NGS Library Preparation
lllumina® MiSeq, 75 bp paired-end sequencing

© Bowtie2 AT ESQ|0{E 0|85}0] Saccharomyces cerevisiae S288C(R64-1-1)0| mapping

X YOl Tt RbMleh &2 ot =S HZSHM K.
Umeyama, T. et al. DMS-Seq for /n Vivo Genome-wide Mapping of Protein-DNA Interactions and Nucleosome Centers. Cell Rep. 22,
289-300(2017)
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& 7|E 4 ¥ tHHO| HEZHO| H|W

SMARTer® ThruPLEX® DNA-Seq Kit2 0|82 2M 7|EL| &M WY 2= NGS Library M20| 27ts55t
HH 2 CHHEHO| Cist NGS LibraryE &g 5= QUQALE

—

1.6%10°
ThruPLEX DNA-Seq Kit

7IE Atgdd

1.4%108
1.2%10°
1.0x10°
0.8x10°

0.6x10°

Number of fragments

0.4%10°
0.2x10°
o 100 200 300 400 500

Fragment length (nt)

@ Integrative Genomics Viewer (IGV)E 0| &%t

3
t= O|8StAE W 7IE MLy FE0| =X FRU
o

Mapping 21, SMARTer® ThruPLEX® DNA-Seq Ki
B peak?t F7|Ho =z LiEtL=E SGS &g = Uk
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Gong [ ] ——— —— "
YLRMEC-A NEJI PORE BOF2 EECIF  DCET cMar L= ASEIL YLRITIC VLRITAW
chev 674 kb &TE kb 78 ab L) kb G4l RS b5 88 kb 30 kb 693 kb 894 kb

Gene

S S —— ——
FFRZ TMRIOEW HFAT ERG1I  YMRIOSC MGLZ oML EFR2 CEFt scH
chrxm ik kb 7R kb 550 kb 2 kb kb 46 kb eanhb 50 kb 2 kb o ey

L
ThruPLEX DNA-Soq Kit '

Gane L1 N | L ¢ ;] &8 -8 R N N ]| - L 1}
TR TETY iEWe Bwg G003 pnRIEIWRST COOF  MANR  REGCH TRMIS YPQT  SPGIT W WALD MPag DU YOLORSW.A
130 ki 140 ki 1 180 &
Chixv ke 40 kb . e . 0k

Gone  p— — - |
GEPT FORISEW L] wsm wEe s ORI FORISIC
= HT i kb [ 4 G s 0 b 843 kb B e ks £l kb
ChrXv H s H N 1 L L s r s : " L L L s i

wRE

ThruPLEX DNA-Seq Kit

Gene O T T T T O TS S SR e
NOCE RETT PTF2 NPT  RPETD MOMT STE4  SASS SPRI AmdT RUDI RFC1 YORITBC STE1R RCNI MWCTT
T3 kb T&b kb 750 kb
ChrXv

& 2gZuof mME Axte

SMARTer® ThruPLEX® DNA-Seq KitS O|&&22M 7|E YHoRE= 240 E7I55IRAE 20| M F2
CHHO| MZ S AT 4= QU0 2ot ZZXQ M THE = URUACH
& HE MBS HE 33U 2M AL8X}el o
HES HE SO 2 NGS LibraryE MEE = AH, MZ Wel REZ AE0| EO3tEE 2FE|
Of 0] NGS Library M0l =3tX| b2 ALRIO|A FHBHLIC.
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SMARTer® ThruPLEX® XEE[AE

Pico-gram =& 2| DNA HZ0| o, 7t HEH0| &2 HMEZ (for all purpose)

SMARTer® ThruPLEX® DNA-seq Kit

HEE Code 2% Input WEYF HE 225
R400674 243 gDNA
Whole Genome Seq
® ® R400675 | 483 FFPE DNA
SMARTer® ThruPLEX Whole Exome Seq
DNA Ki 50 pg — 50 ng | Cell-free DNA Taraeted-S
- 5 argeted-Se
. ChIP-Seq
R400677 4803] PCR Amplicon
1,60071f O|&2| Unique Molecular Tag2 2 Low frequency variant =4
SMARTer® ThruPLEX® Tag-seq Kit
HEZ Code 8% Input 4EY ME HEAMH
R400584 122 gDNA Traeted-Se
r .
SMARTer® ThruPLEX® R400585 483| 1~50 e DA ChIgP S !
) 3 ~ 50 ng -Seq
Tag-seq Kit Cell-free DNA CDNASe
R400586 963 ChIP DNA q
1ng2| Cell-free DNA &4
SMARTer® ThruPLEX® Plasma-seq Kit
HEY Code 8% Input ¥ ME HEHMH
R400679 243
Cell-free DNA Whole Genome-Seq
o ell-Tree
SMARTer® ThruPLEX® R400680 482 Whole Exome-Seq
Pl Ki 1 ~30ng (Plasma, T ted-S
ma- > o argeted-Se
asma-seq Kit R400681 963] Liquid biopsy) 9 9
ctDNA-Seq
R400682 4803
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