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7REE 518 (Liquid Biopsy)
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53 &k BD
1BIRPEEEHAE (Circulating tumor cell ; CTCs)

CTCs HEREENAMFEEME » TERIRENEEEHHEENHD (KED CTCs EEAINEME S
ARTHIHEER » DEREAS RN HERRAAERL  WNBHEBEEXTRRE ) - —REE 10ml IR
& 1-10 @ CTC

IMag™ Magnetic Cell Separation System ik Bl R &

BD IMag Cell Separation System ;2% FR A ZRTAS AR D2 BRI » AFEHER column » RAEZKHETEH -
HEAMAEEE (round-bottom tube) XHAEE (BD IMagnet) » BN AT1E4E BF S 9 40 Bf 45 E AT P -

AL EREHER (Ep-CAM ) e BBk BB A5 S B A AR D BEH CTCs o B4h » A F#4ELL CTCs 2
I Cytokeratin ~ CD45 &t #188 & DAPI » R B FFRINAIE DT / D EREREZDBEH Cytokeratin® & CD45 9
CTCs °
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The Beauty of Science is to Make Things Simple

M= DNA (cfDNA) & [M4%57%# RNA (cfRNA)

[EEEEIA MR cfDNA BE » ERPREREA o 1 ml WMFEREEA% 1-100ng/ml + cfDNA E F EREE
#9/% 100 bp ~10 kb ° cfDNA fERBRREERR * RRBRNIERBE - flLN B AREEI B EBETMAIRA -
RIS BT R INE MR BB REEER S A RIEH c DNA 88t - R ERERBRIBEFIER

Quick-cfDNA™ Serum & Plasma Kit

B /E7 12 Vacuum Protocol ~ Centrifugation Protocol AJ3&12 o
BRNZIERER © Serum, plasma, amniotic fluid, and cerebrospinal fluid (CSF) e
AR ABERE ATZ 10 ml > AJ[E1UZ DNA HEL 2 100bp ©

=mE DNA AIfEANEEE « BREMER DT * gPCR, NGS..

digest bind ‘ wash - elute
utilizing Proteinase K rapid loading onto a spin-column o 1o remove Impurities 3 ultra-pure DNA
via vacuum or centrifuge 'a,"
b - \
\ - > - -
T ERERESFZZEEN cfDNA
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Total DNA is efficiently purified from cell-free biological fluids with the Quick-cfDNA™ Serum Cell-free DNA recovery scales proportionally with sample
& Plasma Kit. Total DNA, including both high and low molecular weight species, purified input using the Quick-cfDNA™ Serum & Plasma Kit gel image
(duplicates) from human maternal plasma, amniotic fluid and cerebrospinal fluid was analyzed. show the linear recovery of cfDNA from human plasma and

serum (healthy female donors), as measured.
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MEE 5% DNA (cfDNA) & [MZE 55 RNA (cfRNA)

Quick-cfRNA™ Serum & Plasma Kit

BEMR(ERIHAE Vacuum manifold BE A o

BRANSTERER © Serum, plasma, amniotic fluid, and cerebrospinal fluid (CSF) °
BARAEEEAE 1ml > AIEW RNA FE: 2 17nt o

KA Spin-Away™ Filters 1l %k DNA ST o

=B RNAAERNEEH ~ BREENERDHT | RT-gPCR, NGS..

digest » bind - Wash -
utilizing Protsinase K rapid loading onto a spin-column . g to remove impurities i
via vacuum or centrifuge and elute with RNA
\-a 5 recovery buffer ...
- - -

LK

Spin-Away ' Filter

bind wash . elute
add ethanol and - # to remove impurities ; # Ultra-pure RNA =
bind to Spin-Column A
= . \
o & e |

1

Zymo-Spin~ IC Column
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The Beauty of Science is to Make Things Simple

LB AERS ' cfRNA EEEH MRS

Proportional scale up relative to input volume (from 0.2 ml to 1 ml; 55y male
plasma). Triplicates of purified samples used to generate RT-gPCR (Bioline;
EPIK miRNA Select Kit, hsa-miR-16-5p assay).

N

> BREREENH
BT ~ EEER ofRNA #7T RT-PCR

2x and 8x more yields achieved from low and high input volumes, respectively,
compared to the next best product from other supplier. Triplicates of purified
samples from different kits used to generate RT-qgPCR data .
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#2575 DNA (cfDNA) & 7Mit//\BE (Exosomes)

XCF" COMPLETE Exosome & cfDNA Isolation Kits

%R'ﬂz//lﬁazﬁﬁ ‘é\ﬁ—y °

HEBEMBERMEE » 5tAFFE cfDNAs 1 exosomes

75 2#) A liquid biospy * JN%R biomarkers 3t °

A EEH A exosomes * non-exosomal proteins XK » MR EEE BENER DT
ik RS B ofDNAs AIEA R qPCR, NGS

Sample
(serum or plasmal)

@ Pretreatment : [k non-exosomal proteins * ) :
Albumins, Immunoglobulins

¢ @ 70 ExoQuick : JUE - OB exosomes
o Pretreatment

(2) # ExoQuick addition O =0 DB exosome pellet 1 cfDNA supernatant
34 ¢ Spin O £1T exosomes BEDTE R
Pellet  Supernatant
V/\/ \f\(\ O #EY -~ AL cfDNA
DNA binding buffer
(4] (5]
o9 LA
00 ~= Spin column
O "
Exosomes
DNA Lipids cfDNA

Proteins RNAs Metabolites

Plasma Serum Plasma Se

. Albumin
non-exosomal protein 72EE KK '

The XCF COMPLETE Kit shows low protein carryover. Western blots
of co-purifying human albumin (~67kD) and heavy-chain IgG (~50kD)
comparing untreated serum and plasma versus the same samples
processed using the XCF Kit .

IgG

Untreated XCF Kit
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Exosomes prepared using the XCF COMPLETE Kit deliver the expected particle size profile. NanoSight NTA data for extracellular
vesicles isolated from 500 pl of serum (Panel A) and plasma (Panel B).
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cfDNA

B XCF™ Exosomal DNA Isolation Kit t2 7] LIZZEY ! exosomal DNA

Exosomal DNA

100

(150225 bp)

B.
Total yield: 142 ng Total yield: 91 ng
Concentration: 2.84 ng/ul 1209 Concentration: 1.82 ng/ul
A260/280: 1.52 & 100 A260/280: 1.19
| Eol |
g 60 ‘
3
§ 407 cfDNA
\ | T 20 | (150 - 225 bp)
200 360 460 600 1,000 3,000 10,580 35 200 300 460 660 1,000
Base pairs Base pairs

10,380

cfDNA and exosomal DNA isolated using the XCF COMPLETE Kit are of good quality and yield with the expected size. Agilent
Bioanalyzer profiles of the exosomal DNA portion (Panel A) and cfDNA portion (Panel B) of 500 pl of serum processed with the XCF
COMPLETE Kit. A notable peak around ~166 bp is seen in both cfDNA and exosomal DNA.
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f&I=AERZ DNA (circulating tumor DNA; ctDNA)

—fME ' ciDNA TR EBRANERMEETRER S * MAFHNFERMEERETSERK - At ' RER
REERIE B - ERERHERS @ BESPESE  REXOES - EXFAMEEENEED © #R08
2Y ctDNA Fres B RS Eze % » I BB - RIS HEE » [EENBMEENS ' ctDNA FrAZRE A
HFEZRHEREBENIE 166 bp £ ' ¥ =HME <2hr BEFEEH R MIER E BB © ctDNA £ & cfDNA 1y
0.1%~5% * HEZEZNE M EE—KREE -

Amicon Ultra Centrifugal Filter Unit /B#EEHDE - IBHEIHE ctDNA

{#F RC ( Regenerated Cellulose ) #1'5 » EREREED o

Dead volume stop &5t * BLEBLORSEBXR » BAREOKREEEIRE WA ESANERRHRER -
Heat sealing : RAEORBHBEABAL @ ¥ sample EARE -

B © #KA TFF FNRME » KRAZHEER - BIRES -

PR - FRRGEEOERN » RRAULUBMEE T LIETER buffer IENE -

T2 EOER PP ME » AR

1. &

Ll B F
. | l b $E1.2.3 —J Add Recover
T % =7 a5 e - Sample Purified
\ '8 | =% Sample §FRGE l Sample
i -
i v A4
- NER& o
Recommended g-force and spin time
Nucleotide cut-off guidelines for single stranded DNA Nucleotide cut-off guidelines for double stranded DNA for Amicon Ultra devices
Single-Stranded NMWL Double-Stranded NMWL Maximum Spin Tim? (min)
Nucleotide Cut-off (bp) 3K (40 min) 10K (20 min) Nucleotide Cut-off (bp) 30K 50K 100K NMWL G-Force Rating at25°C
10 98 Q7 137 95 95 — 3K 7,500 40
15 Q6 95 301 — Q4 — 10K 7,500 20
20 94 Q4 657 — 99 — 30K 5,000 10
25 96 96 1129 — 100 97 50K 2,000 20

Based on >90% retention. Spinning 50 and 100K devices at higher 100K 2,000 10

than recommended g-force may result in lower recovery of DNA.
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722 cell-free DNA (cfDNA) E R ER R{E5EE

ThruPLEX® Plasma-seq Kit
H & cfDNA ME%Et

BEEAREFRK + RFZE <1 ng to 30 ng 1 plasma 2B H 2K cell-free DNA
EiESmEERNE ¢ High library diversity ~ broad & reproducible GC coverage
BEZESRIERRE  ZELH » 2/ LR llumina EFENERE
BIEBEREFEERE | WGS - WES - Targeted Sequencing ~ ctDNA Analysis

-
Cell-Free DNA
Step I:
., DNA Repair > Template Preparation
Cleavable + Cleavable -~
Replication Replication =
stop ‘ Addition of Stop

Adaptors ) ‘d

@5' ' > 3:. O Step 2:

Stem-Loop I Stem-Loop ~ lerary Synthesns
ThruPLEX® Plasma-seq Kit 232 Adaptor G lgetion pae AdePeor
vy 5
5 At J
Nick Extension and ~
‘ Cleavage
\\ h \x . Step 3:
= ‘ High Fidelity Library Amplification
neex \ Primer A Amplification
—
== =
* -
Primer B \
Index
15 min
5 min 5 min Smin | Hands-On
1. Repair 2. Ligate 3. Extend, Cleave, and Amplify Time

FEUREET 15 D88 - BERRESHAEHTREERRE e e e e

Purify .
Cell-free DNA Quantify 5 Mlumina
Pool NGs

"
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SMART-Seq” v4 Ultra™ Low Input RNA Kit for Sequencing
B BB ERE AR cDNA library construction kit

Ultra-low input: 1-1,000 cells 3% 10 pg—10 ng total RNA (RIN>8)
SEIEZESFET © SMART-Seq2 75742 locked nucleic acid (LNA) $lTH4E S @ 127 RIEEGE
HANZE NGS ¥4 : REAERAR lllumina® Zk;2 lon Torrent EF £

REMEEN  E-EFNRERE - RITERNTEN

BB 2R R citations B
1 FRHRPE LR
Total RNA or cell(s)
poly A 3'

g
5 M * 3' SMART-Seq CDS
SMART-Seq v4 Primer I A
Oligonucleotide First-strand synthesis
and tailing by RT
SN LNA $ity
REBBEFK \J
w5
5
Yook
Iiﬂ'ilﬁl"ni?"éﬁd‘bl"% ;[:] ':flte(,:h L ultra 1oy, input
Ingle cell 751
Blocked PCR N m £
Primer Il A L/ Bz, TEEy 73:/\1:;355%
.* N)okivwvwvvwvvww Eﬁ?ﬂﬁgﬂgﬁﬁ% , S\MAERTE \
S * ;jeq V4 HfEm A
IF8 SMART.gqy.
) -Seq2 ~3
Amplify cDNA by LD q
PCH it bloskod POR lockeqd nuclejc acidj'i/‘;sgﬁg
Primer Il A ?ﬁflfifﬁ% RNA &§$f : (LNA)
\/ cDNA SRR ds

Double-stranded cDNA

*

*

{EF Clontech Ultra Low Input RNA Kit fff CTCs mRNA-Seq BJ3Z&ER
1. Cann, G.M., et al. (2012) mRNA-seq of single prostate cancer circulating tumor cells reveals recapitulation of gene expression

and pathways found in prostate cancer. PLoS ONE 7(11):e49144
2. Ramskold, D., et al. (2012) Full-length mMRNA-seq from single cell levels of RNA and individual circulating tumor cells. Nature

Biotechnol. 30(8):777-782.




TaKaBa Clontech TaaRa cellartis
cell-free RNA (cfRNA) &% |28

SMARTer® smRNA-Seq Kit for lllumina®
5EHEX RNAREF

FFF 15-150 nt small RNAs (miRNA, piRNA, snoRNA, snRNA)
EBEAREFER : 1 ng—2 ug total RNA =% enriched small RNA

L ligation free 975 70#% I llumina adapters # indexes @ & A FEA llumina® £&

RERFET B2 HY single-tube if2 » REEE ~3 /I\K5ERk cDNA library ### ( B size selection HIFFE )

1ng-2pg
HESTTLE HER AT LUAT A smRNA/Total RNA <100 nt 9
5 30H e
lllumina TR/ S E2 cDNA library i RNA FrEYE]f !

3' Polyadenylation

SMART smRNA

Oligo g e XRXKR BN ANAAS AAAA... 3' smRNA
ANA LNA $itf == (dT) dT Primer
RESFEFHIK 5

First-strand synthesis
and tailing by RT

Template switching
and extension by RT
Forward PCR Primer

L XOOOK BV AAAA. .

5" XXXXX TTTT..
I
Reverse PCR Primer
Addition of full length
lllumina adapters by PCR
Read 1
—>
TTTT... —
4_

Read 2
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cell-free RNA (cfRNA) &% %38

SMARTer® Stranded Total RNA-Seq Kit - Pico Input Mammalian

W e Total RNA Y2

ARG : HEE 250 pg - 10 ng BY total RNA (human ~ mouse % rat)
KFERER RNA #F8EE M » &5 degraded RNA (FFPE 1 LCM A% )
TEELZER rRNA » DIERHIT7E%ER rRNA cDNA » BARERAIEARN AT EE

AL 99% HETE EE %20 strand 258 » AT A non-coding RNA-Seq
TARERAE : REBB AL 5 B/ EHEFEEEAEMAR llumina ® NGS 4 library

{5/ SMARTer® Stranded Total RNA-Seq Kit - Pico Input SMARTer® Stranded Pico cDNA library &
Mammalian Z2#/9 library D rRNA f9FIE ! cDNA FEZRIK/I\3 A (size distribution )

Distribution of Reads in Libraries from Human Tissues Size Distribution of Fragments Mapped to RefSeq

457
] rRlNA ) Unmapp'ed/dlscarded [ ] Intror'nc 20 +vs1 RIN 2.5 Without shearing
Mitochondrial [l Intergenic Exonic - - == RIN 8 -With shearing
- . ! H £ 3.5
13 £
2
5
2 3.04
E
k]
E 2.5
g ‘ » g
3 o E 204
: 2
1 I = :
S T 151
- N
2 " s
BN £ 101
o
=
= : °
BN EN B ER ¥
. © 0.0 Y T T T T T T T T T T T T T T T T T T
R_lessue Ity[E)T\IA Brain Placenta Skeletal Muscle Heart Spleen 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Ibosomal ci
e T T T I T I T RS ) bp
Li . . . -
Pned 1e1 | s2 102 a7 ms 24 99 38 s 32 . High-quality RNA =% highly degraded RNA & A]#
Number of . .
transcripts 12581 15,693 = 9,079 13,095 6619 11,879 7667 @ 14,448 9,900 15798 %}sz cDNA libraries
FPKM >1 5 A n
Correct strand . EFH N ~100 nt %ELXJ: E’\] RNA H'Ex

per biological 97.6 97.6 97.8 97.8 98.5 98.5 984 984 98.3 98.1
annotation (%)

Bk rRNA cDNA » mapping %/ transcript #Y reads S{AAZE1ZF 5-10 {%



Total RNA
MAAAAAAA rRNA
AN NAANNANNT
N \Mvaév\
VA ANAAAAA
WV NAAAAANA NN

First-strand synthesis
and tailing by RT

X , .
. 7000( 5\ \vAanNnANAINNANNNNANNANNNN S
5" «— N, Primer

LNA-TSO
X EAAAAAANAANNAAANNANAAS
5 yore S
kA
Template switching
chc;rv'vard and extension by RT
rimer
N <5
0K WN\N\N\N\N\N\NNSNNSN\NNNN
5 700;)0/\ %
X +—— Reverse PCR
Primer
Addition of lllumina adapters
with barcodes by PCR
= —  from rRNA
Cleavage of ribosomal cDNA
with ZapR and R-Probes
— - = =
— - — — -
— = = =
Enrichment of uncleaved
fragments by PCR
Read 1 > RNA-seq library
< Read 2

TaKaBa Clontech TakaRa cellartis

A ligation

B9753

Riksthzr
LUAmm
CDNA jip

5 @/]\H#W%EEW

Umina 35y
rary

-independent |

15



S

{BIRAERZHARR ( Circulating tumor cell ; CTCs )

Cat. No. name size
565398 BD Horizon™ BB515 Mouse Anti-Human EpCAM 50 tests
557983 BD IMag"™ Anti-Mouse IgG1 Magnetic Particles - DM 5mL
563614 BD Pharmingen™ Alexa Fluor® 647 Mouse Anti-Human Cytokeratin 50 tests
BD 555483 BD Pharmingen™ PE Mouse Anti-Human CD45 100 tests
564907 BD Pharmingen™ DAPI Solution 1mg
552362 BD IMag” Buffer (10X) ( HA¥k R £ 5 M buffer) 100 mL
552311 BD IMag” Cell Separation Magnet ( B4 ) 1 each

M#E558E DNA (Cell-free DNA; cfDNA) & IM#%5#E RNA (Cell-free RNA; cfRNA)

(@) D4076 Quick-cfDNA™ Serum & Plasma Kit 50 preps
OO
s RESEARCH R1059 Quick-cfRNA™ Serum & Plasma 50 preps
EIJ SBI XCF100A-1 XCF COMPLETE Exosome and cfDNA Isolation Kit 20 rxns
;étem Biosciences XCF200A-1 XCF Exosomal DNA Isolation Kit 20 rxns
e {BIRAERE DNA (circulating tumor DNA; ctDNA )
UFC500324 Amicon Ultra-0.5 Centrifugal Filter Unit ; 3 kDa 24/pk
UFC501024 Amicon Ultra-0.5 Centrifugal Filter Unit ; 10 kDa 24/pk
PARCIRE I | urcsos024 Amicon Ultra-0.5 Centrifugal Filter Unit ; 30 kDa 24/pk
UFC505024 Amicon Ultra-0.5 Centrifugal Filter Unit ; 50 kDa 24/pk
UFC510024 Amicon Ultra-0.5 Centrifugal Filter Unit ; 100 kDa 24/pk
EF Next Generation Sequencing (NGS)
R400490 ThruPLEX® Plasma-seq Kit 12 rxns
TaKaRa 634888 SMART-Seq® v4 Ultra® Low Input RNA Kit for Sequencing 12 rxns
Clich TakaRa cellartis 635005 SMARTer® Stranded Total RNA-Seq Kit - Pico Input Mammalian 12 rxns
635029 SMARTer® smRNA-Seq Kit for lllumina® 12 rxns
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