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Sequencing)=
Y AR S

= =
Al Zite 2o §o8LITH Adols 2t 4H, 4= HSF, XN K 7|E Al Z21tE 7|etez 4
e FEX o2 FEtsoof gL Ct

SR HES RE FEES HUStn HjE T mhEo| =HQAFE FL 71X A E2lstHl L.
HE2S HE 20| M9 Ea BHELCt

Kit Contents Volume (pL) Storage

@ Buffer E1 Green 1 230 pL

® Enzyme E2 Green 1 48 uL

® Enzyme E3 Green 1 48 pL

Library Preparation ® Enzyme E4 Green 1 15 L
kit Tube Buffer L1 Yellow 1 870 pL -20°C

(48 rxns) Enzyme L2 Yellow 1 288 uL

UDG Yellow 1 48 pL

® PCR Master Mix Blue 1 1200 pL

@ Reagent P2 Blue 1 240 pL

Full-Length Adapter

set Plate Full-Length Adapter ) 1 5 pL 20°C

(48 rxns) (each 1rxn) (total 3rxns)

Target Enrichment @ Target Probe Violet 1 24 pL
kit Tube @ Blockers Mix Red 1 12 pL -20°C

(6 rxns) @ Cot DNA Red 1 30 pL

GC-IFU-N202V-KR (RO) 5
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O 2X Hyb Buffer White 1 102 pL
@ Hyb Buffer Enhancer Amber 1 33 pL
O 2X Bead Wash Buffer White 1 960 L
© 10X Wash Buffer 1 Clear 1 168 L
© 10X Wash Buffer 2 Clear 1 96 uL
© 10X Wash Buffer 3 Clear 1 96 uL
© 10X Stringent Wash Buffer Clear 1 192 pL
® 2X HotStart Mix Green 1 150 L
@ P5 primer Green 1 15 pL
@ P7 primer Green 1 15 pL

< index ¥X| & >

1 2 3 4 5 6 7 8 9 10 1 12
A 01 09 01 09 01 09
B 02 10 02 10 02 10
C 03 11 03 11 03 11
D 04 12 04 12 04 12
E 05 13 05 13 05 13
06 14 06 14 06 14
G 07 15 07 15 07 15
H 08 16 08 16 08 16
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1.3. F7I2 Qs 7|7] U A% (N 2E|X| %)

Kit 795 2ol C3at Z2 EH|, Al % 22F0| EegtLCh

1) ZH A 22

ofH

Equipment

1 NextSeq500/550 or NextSeq500/550Dx

Supplier / Cat. No.

Illumina

2 96-well Thermal cycler

General laboratory supplier

Digital electrophoresis system

(ohEtel ZHl & U= 7t+s)

Agilent 2100 Electrophoresis Bioanalyzer
- Agilent High Sensitivity DNA Kit

3  Agilent 4150 TapeStation

( or Agilent 4200 TapeStation)
- Agilent High Sensitivity D1000 ScreenTape & Reagent
- Agilent D1000 ScreenTape & Reagent
- Agilent Cell-free DNA ScreenTape & Reagent

Agilent Technologies, Cat # G2939AA
Agilent Technologies, Cat # 5067-4626
Agilent Technologies, Cat # G2992AA

(Cat # G2991BA)
Agilent Technologies, Cat # 5067-5584/5067-5585
Agilent Technologies, Cat # 5067-5582/5067-5583
Agilent Technologies, Cat # 5067-5630/5067-5631

Magnetic separation stand

(GtErel HE & W& 7ts)

16-tube DynaMag™-2 Magnet (for 1.5 mL tube)
6-tube magnetic separation rack (for 1.5 mL tube)
DiaMag02 magnetic rack (for 1.5 mL tube)

Magnet stand-96 (DynaMag-96 side) (for 0.2 mL tube)

Life Technologies, Cat # 12321D
New England Biolabs, Cat # S1506S
Diagenode, Cat # B04000001

Life Technologies, Cat # 12331D

Fluorometer
(OtErel gHl & d& 7ts)
Qubit® 3.0/4.0 Fluorometer
- Qubit® Assay Tubes
5 - Qubit® dsDNA HS Assay Kit
- Qubit® dsDNA BR Assay Kit
Quantus Fluorometer
- QuantiFluor® Single-Tube Fluorometer Accessories
- QuantiFluor® ONE ds DNA System

Life Technologies, Cat # Q33216/ Q33226
Life Technologies, Cat # Q32856

Life Technologies, Cat # Q32851

Life Technologies, Cat # Q32850
Promega, Cat # E6150

Promega, Cat # E4942

Promega, Cat # E4871

6  Microcentrifuge General laboratory supplier
7  Vacuum concentrator General laboratory supplier
8 Vortex Mixer General laboratory supplier
9  Water bath or Heat block General laboratory supplier
10 Plate centrifuge General laboratory supplier
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Other Materials Supplier / Cat. No.

1 >80% Ethanol General laboratory supplier

2 Microtubes, 1.5 mL General laboratory supplier

3 0.2 mL PCR tube (w. cap) General laboratory supplier

4  8-strip tube General laboratory supplier

5 DNA LoBind Tubes, 1.5 mL Eppendorf, Cat # 0030108051

6  Nuclease-Free water General laboratory supplier

7 Low EDTA TE buffer (10mM Tris-HCI, pH 8.0, 0.1mM EDTA) Life Technologies, Cat # 12090015

(or general laboratory supplier)

Agencourt® AMPure® XP — PCR Purification beads Beckman Coulter, Cat # A63880
Dynabeads® M-270 Streptavidin Life Technologies, Cat # 65305

10 1.0N NaOH (molecular biology grade) General laboratory supplier

11  NextSeq500/550 or NovaSeg6000 Reagent Kit lllumina

GC-IFU-N202V-KR (RO) 8
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2) 2O Us Alefe] 2 oSt 7l vortexdtd EA| spin downdto] 8 A0|Al Xt A FXISHHA At

3) Agencourt AMPure XP beads= A& & 20 A0 beads2| 2 =7}t 21t ZOX| =& Sta1, A

2 M ZUsHAH MO|=2 vortex SHC}.

2.2. AAL ol AlZE (87 sample 7|&)

Part Step Time (hrs)
Sample preparation c¢fDNA QC 0.5
. . Library preparation 3
Library preparation - -
Q.C (Qubit & TapeStation) 0.5
Hybridization (Over-night) 4 (~16)
. Capture 2.5
Hybridization & capture
Post-capture PCR 1
QC (Qubit & TapeStation) 1
Sequencing NextSeq500/550 or NovaSeq6000 system -

GC-IFU-N202V-KR (RO) 9
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2.3. Sample Preparation (ZAX| £H]|)

Input DNA Quantification

1) Sample2] Y A H'dS fiet AFAS

- Yot §E2 1FE2| libraryE TE=GH SRS

2)
=2
Input DNAY (Qubit® Fluorometer B2k gt 7| &) > 20 ng
cfDNA . _
DNA integrity > 50% cfDNA

GC-IFU-N202V-KR (RO) 10
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2.4. Library preparation

Step 1. End repair

ZH|E (Kit =8

@ Buffer E1

® Enzyme E2
® Enzyme E3
® Enzyme E4

AMEX E=HE

Thermal Cycler
PCR tube
Low EDTA TE buffer (10mM Tris-HCI, pH8.0, 0.1mM EDTA)

cfDNA 20ng

4)

GC-IFU-

ZH|El sample cfDNA 20 ng2 MZ& 0.2 mL PCR tube0f £ 7IC}. %/ZF volumeO| 50 uL O[5t &
2, Low EDTA TE buffer2 volumeS 50 uLZ SZ=Ct,

O Rt 22 ZACE Thermal cyclerg O|2| MESH 5|, MES Z202-3 A|ZSH0] A CHA
4°C_Hold THAIE ZIMA|F lid2 =€ 0|2 heating Al ZICH

ro

(End repair program: Lid2 =+ 70°CE &L}

2k Al ZE
4°C Hold

20°C 30 min

65°C 30 min
4°C Hold

or2f EE &840 1.5mL tubeOf End repair Master Mix& &H| oL}

Reagent Volume per sample (pL)

Low EDTA TE 3
@ Buffer E1 4.7
Master Mix ® Enzyme E2 1 10
® Enzyme E3 1
® Enzyme E4 0.3
cfDNA 50
Total volume 60

3.1) Master Mix= vortexE 0|&3}0] 5X7F A2 T, spin down L}
3.2) O|2| =4[t 50 yL DNAZS E2 0.2 mL PCR tubel Master Mix 10 pLS €=Ct.

3.3) VortexS 0| 8310 57t 412 F, spin down $tCt.
Thermal cycler0i tubeE 21, 2) CHAO| T2 IS A&l510] 20°C 30min — 65°C 30min &2 =Xt
Moz HhgA|ZICH

N202V-KR (RO) 11
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5) Thermal cycler Z2 10| XHE|= SO Adapter Ligation A 2| Master mixE 0|2 FH|SHC}

Step 2. Adapter Ligation

FHIE (Kit Z8)

- Buffer L1

- Enzyme L2

- (plate) Full-Length Adapter
ALEXL EH|IE

- Thermal Cycler

- PCR tube (optional 1.5 mL tube)

- Low EDTA TE buffer (10mM Tris-HCI, pH8.0, 0.1mM EDTA)
- Step 12| End repair sample 60 pL

1) Of2ff Eet 242 ZAHSZ Thermal cyclerS O|2| M &L
(Adapter ligation program: lid 2 == OFFE d&otC})

20°C 15 min

2) Otz EE #1135}0] Adapter Ligation Master MixS &=H|$HCt,
(Buffer L12} Enzyme L2= O|2] S50 ice 910 E2HCE)

Reagents Volume per sample (L) ‘
Buffer L1 18
Master Mix 24
Enzyme L2 6
(plate)Full-Length Adapter(each) 5
End-repair sample 60
Total volume 89

3) End Prep Repair sampleO|| Adapter Ligation Master Mix 24 uLE €11, Z} tubeOi Full-Length Adapter
5uLE =Lt

= [ -
4) VortexZ 0|85t 527t 442 %, spin down Lt
5 Ol2] MYt Thermal cyclerdl tubeE &1 20°COI A 1522t BHSSHCE

—

(Optional) Repair of deaminated bases

—

FEHE (Kit Z8)

GC-IFU-N202V-KR (RO) 12
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- UDG

AMEX E=HE

- Thermal Cycler

Step 2 2| Adapter ligation sample 89 pL

1) Of2§ Eef Z2 =192 Thermal cyclers O|2| M E St

(Deamination program: lid 2 == 47°CE 4°d3tCt)

37°C 15 min

2) Adapter ligation sampleOf =~ UDG 1 uLE €&

£ E+=Ct

3) VortexZ 0|83t 57t 442 F, spin down THC}.

o|2|] M 2%t Thermal cyclerOl tubeZ @11 37°COAf 1527t BHS L}

GC-IFU-N202V-KR (RO)
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Step 3. Post-ligation clean-up

e

H EHIAME

AMPure XP beads = AI&35}H7| 30 2 ™ &20] /ALY ECt

ALEXF EH| =

Agencourt® AMPure® XP beads

Magnetic stand

PCR tube

Low EDTA TE buffer (10mM Tris-HCI, pH8.0, 0.1mM EDTA)
80% ethanol, freshly prepared

Step 2 2| Adapter ligation sample 89 pL (~90 pL_optional vol.)

10)
11)
12)

13)

AMPure XP beads& AHE 302 M =20 ALY F0f beads2| =7} 21t ZOtX| =5 511, vortex
£ 0|8%}0f @ USHA H=C

Adapter ligated DNAO| AMPure XP beads 72 uL (ratio: 0.8X)& 211 pipettingS 10%| 30| Z 4=
Ct. (tube & HO|| beads mix7t HOt UX| A=K =Qlstet)

A20|M 52 =S¢t B3It

Beads2t 43¢l sample® magnetic stand0| 283t F|, beads”t pellet HEf= 22[F W7t 7|Ct
Ct. (2f 2~5&)

Pipette2 O|&3t0] IR Tl 4EWS 2 F HAHSHCL.

o
=
O| I, beads pellet2 HEZ2|X| A= Z2 FOolgtrt,

Magnetic stand0il D83t AEfZ O|2| FH|$F 80% ethanol 200 uLE E2 F, A20A 30%x S0t
HFSAIZl F pipette® O|83510] ethanolS A|7{IC} O W, beads pellet2 HEZ|X| Y= ZE FO|sh

C},

6) CHAIE ot ¥ O TIEBt0] B 23]2| ethanol washE Tl BHC}

Magnetic stand%|A| tubeE 2|2t I, &% spin down L.

Magnetic stand0l tubeE CHA| 1783t F| pipetteg O|83+0 HOIRUE ethanolg Z5F X AL,
O|f, beads pelletO| over-dry T|X| R =5 FO|SHCE

Magnetic stand|A] tubeS 22|+ F| Low EDTA TE buffer 21 uLE @11 pipetting 5t0] 41-=Ct.
420 22 St gH3otrt

Magnetic standOff 2 FA[Z! F| 8AO0| FHHX| 2 beads’t pellet HENZ F2[F W{7HX| 7|CHEICE
(% 28)

HEH 20 uyLE ME2 0.2 mL tubeZ F7ICt

O|M, beads?7t 3|0 AX| A=X| &8t beads?t A2 B magnetic standOf| A BHSA[Z! F

ChA| & 5H S F2UL

@ safe Stop: T+ step2 HHZ TMBIA| %2 A sampleS -20°C WE 10| #2O| FH5BICH
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Step 4. PCR amplification

ZH|E (Kit =8

- @ PCR Master Mix
- @ Reagent P2
ALEXH EH|E

- Thermal Cycler
- PCR tube

- Plate centrifuge

- Step 3 2| ligated clean-up sample 20 pL

1) Of2ff Eet 242 ZAHSZ Thermal cyclerS O|2| M &L
(PCR program: lid 2&=+= 105°CZ2 A7ETtCt)
= PCR cycle == DNAQ| qualityOfl (2} Z&0| S 4= A2 22, DNAQ| qualityOll [It2f PCR cycle =5 27

oot

2E Azt Cycles

98°C 2 min 1

98°C 20 sec

60°C 30 sec 8-10

72°C 30 sec

72°C 1 min 1
4°C Hold

2) Of2f EE &13810] 1.5mL tubed| PCR MixtureS ZH|$tCt.

Reagent Volume per sample (L) ‘
@ PCR Master Mix 25
Mixture 30
@ Reagent P2 5
Ligated DNA (step32| purified DNA) 20
Total volume 50

3) Post-ligation purified sample0 PCR Mixture 30uLE &=Lt
4) VortexZ 0| 83}0] 527t 42 F, spin down BHC}

5) 02| M &gt Thermal cycler0i tubeE €10 T2 123 TISHCE

Step 5. Post-PCR clean-up

o © FH[AE

- AMPure XP beads = AFE317] 30 & H &=20 AL ELf.
ALEX EHIE

- Agencourt® AMPure® XP beads

- Magnetic stand

GC-IFU-N202V-KR (RO) 15
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PCR tube
Low EDTA TE buffer (10mM Tris-HCI, pH8.0, 0.1mM EDTA)
80% ethanol, freshly prepared

Step 4 2| amplified DNA sample 50 pL

10)
11)
12)

13) <

14)

15)

AMPure XP beads= A& 30& T &20| /U F0 beadsS| 27t & 21} ZOMX| =& 5t1, vortex
= 0|85t T USHA H=Ct.

Step 42| amplified DNA tubeOl AMPure XP beads 75 L (ratio: 1.5X)& €1 pipetting= 10| 510

Z He=rth

H20|M 52 S¢F EE

Beads2t 42l sampleS magnetic stand0l 278t 5|, beads”t pellet YENZ F2|E W{7HX| Z|CH

Ct (2 2~58)

Pipette2 O|&3H0] M SH Tl &5

o
=
O] M, beads pellet2 AEE|X| R =5 FIDHCE

st

—

Magnetic stand0fl 1743+ &EfZ O|2] FH|BH 80% ethanol 200 uLE €2 F, &20A 30= S0
S AIZ! 5 pipette2 O| 8310 ethanol& X A2tC}. O W, beads pellet2 HEZ|X| REF Fo|oh

ct.

6) CHAIE o ¥ O BtE510 & 23]9| ethanol washE ZIEHBHCL.

Magnetic stand0i|A| tubeE 2|3t I, &% spin down L

Magnetic stand0l tubeE CHA| 1783H F| pipetteg O|83+0 HOIRUE ethanolg Z5F XAHBHCL,
0|, beads pelletO| over-dry T|X| %= & F2[FIC},

Magnetic stand|A] tubeS 22|$t F| Low EDTA TE buffer 21 uLE €1 pipetting 510} 43=C}.
H20M 22 St BHSBtC}

Magnetic standOff 17ZA|Z! F| &U0| FHHX| 11 beads?t pellet HEWE E2|E W7HX| 7|CHIC
(2 282)

M5 20 yLE MER 0.2 mL tubeZ F7ICH

O|, beads7t Z& |0 AX| YUE=X| =QISI1, beads?t AS B magnetic standO| A EHSSH F

ChAl &5A S F7ICt

"
S}

Qubit® 4.0 Fluorometer2 &= & &35}, TapeStation EE= BioanalyzerE AFE3H0| AO|=E =9I
=g
Qubit® 4.0 Fluorometer2 Z4st M2t IS Z pooling® sampleg 22t S22 =Tsl0 &

o
500~1500ng2| library 2¢t=2 CHELE

° Safe Stop: Ct& step= Ht

HU
[l
0
Of
Rl
)
njo
ox
wn
Q
S
T
D
I
N
Q
(@)
In
i
-
2
HT
e
rot
_ITI_

2.5. Hybridization and capture

Step 6. Combine blockers Mix, Cot DNA, library, and dry

ZFH|E (Kit =8
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- @ Blockers Mix
- @ Cot DNA
AEX EH| =

- Thermal Cycler
- 1.5 mL LoBind tube
- Step 5 2| barcoded library pool (500~1500ng)

1) ot2He| EE F 11510 DNA LoBind 1.5 mL tubeOi| Step52| barcoded library poolit @ Cot DNA,
S

® Blockers MixS 28 stCt,

Reagent Volume per reaction

Barcoded library pool (step 5) 500~1500 ng
@ Blockers Mix 2 uL
® Cot DNA 5uL

.

2) MixtureE Vacuum concentratorE 0| 83t0 &= (dry down)3tCt.
= Vacuum concentrator®| 2=+ 70°C O|St2 | X|SHCt,

@ sefe Stop: T2 step2 HHZ THBIX| %S AL sampleS A20[M 312 S0t BE 4 QU

T O 22 223 42 -20°CO| 22kttt

GC-IFU-N202V-KR (RO) 17
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Step 7. Hybridization reaction

ZH|E (Kit =8

- @ Target Probe
- O 2X Hyb Buffer
- @ Hyb Buffer Enhancer

AMEX E=HE

- Thermal Cycler
- Heat block EE+&= water bath
- PCR tube

- Nuclease-Free Water

- Step 6 2| Dried DNA library

1) of2f ELt Z2 ZAHOZ Thermal cyclerE O|2| A E Bt
(HYB program: lid 2=+ 100°CZ &78%Ht)

2c Azt

95°C 30 sec
65°C 4~16 h
65°C Hold

2) Ot EE H 11510 Hybridization Master MixE ZH| L}

= 2X Hyb buffer0f 2837t JA=X| =Qlstn, 20| A= B2 65°COA buffers 25| ofjAZl

oot
Reagent Volume per reaction (pL)

A

O 2X Hyb Buffer 8.5
@ Hyb Buffer Enhancer 2.7
@ Target Probe 4
Nuclease-Free Water 1.8
Total volume 17

3) Step 60ilA ==t library pool0 Hybridization Master Mix 17 yLE 23 pipetting 3104 40| = |,
A20|M 5~1028 0t 2Hg ot

4) VortexE 0|80 42 F, spin down 5t 22 0.2 mL PCR tubeZE F7IC}
5) 02| M2 3%t Thermal cycler0 tubeE @2 F T2 ML,

6) 65°COIlA 4A[Zt~16A[ZH SOt hybridization A|ZIC.

GC-IFU-N202V-KR (RO) 18
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Step 8. Prepare wash buffers

EH|E (Kit Z8)
- O 2X Bead Wash Buffer
- © 10X Wash Buffer 1
- © 10X Wash Buffer 2
- © 10X Wash Buffer 3
- © 10X Stringent Wash Buffer
- O 2X Hyb Buffer

- @ Hyb Buffer Enhancer
ALEXL EH|IE

- Thermal Cycler

- Heat block E=+& water bath

- PCR tube

- 1.5 mL LoBind tube

- Nuclease-Free Water

- Step 6 2| Dried DNA library

1) Of2f EO| wash buffers A20|A siSst1 BEE £10510] 3 7]2| capture BH-S 0| CHSH buffers 1X

working solution2 £ 3| & SHC}

r

Nuclease- g ffer  Total
Free Water D (uD) Storage
(ul) (p H
O 2X Beads Wash Buffer 160 160 320 Room temperature
110 pL: 65°C heat block
© 10X Wash Buffer 1 252 28 280
170 pL: Room temperature
© 10X Wash Buffer 2 144 16 160 Room temperature
© 10X Wash Buffer 3 144 16 160 Room temperature
_ ZF 160 uL¥ 23 (2tubes):
© 10X Stringent Wash Buffer 288 32 320
65°C heat block

= 10X Wash Buffer 10| 23| =X| g1 S&F SICHH, 65°COIA buffers 2tH5| &3fAIZl 7 AETtEt
5
o

= B M3t 1X working solution &-2(15~25°C)0fl Al 4F71HX| QY SICE

GC-IFU-N202V-KR (RO) 19
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2) 110 pLL| Wash Buffer 11} 320 uL2| Stringent Wash Buffer= Ot2f2| EE £ 115}0f Step 112| Heated
washes THA XA 152 0| 65°C Heat block 2= Water bathOf 226k, 1 22| 1X working
solution2 &-20] EastCt,

= 65°C §F80| 2% 1X working solution2 E2et 2 9| buffer?t 223t2 2, 0| & Step 102| Bead capture
CHA S AlZtE [ heating S17| 5 R A SHCY,

Buffer Total (uL) Storage ‘
Wash Buffer 1 110 65°C heat block
170 Room temperature
Stringent Wash Buffer 2+ 160 (2 tubes) 65°C heat block
3) Of2f EE & 1135l0] Bead Resuspension MixS &=H|stCt.

= 2X Hyb buffer0fl 2827t A=X| 2ok, 20| A= F2 65°COM buffers TS| A2l F| A+
St

O 2X Hyb Buffer 8.5

@ Hyb Buffer Enhancer 2.7

Nuclease-Free Water 5.8

Total volume 17

Step 9. Wash streptavidin beads

e ™ FHAE
- Dynabeads® M-270 Streptavidin 2 AF&317]| 30 2 ™ 420 AL ECt.
ALEXL EHIE

- Dynabeads® M-270 Streptavidin

- Magnetic stand

- 1.5 mL LoBind tube

- Step 8 2| 1X Bead Wash Buffer (working solution)

1) Dynabeads® M-270 Streptavidin beads= AF&3}7| 302 0| &2 AU F0{ beads2| 27} &2
1t 20X =5 31, vortexE 0| &5}0] = LotAH H=Ct.
2) 3t 749l capture Y-S Y Streptavidin beads 50 uLS 1.5 mL LoBind tubeOf & 7ICt.
2 capture A< 100 yLE &7ICt

3) BeadsE €2 tubelf 1X Bead Wash BufferE capture B+SY 100 uLE 21 pipetting2 10%| 50
Merh

1 —
4) Magnetic stand0jl tubeE 1733t F| beads?t pellet YEHZ 2|2 W7FX| 7|CHEICE (2 182)

5) Magnetic standOfl tube?t D E MEHZ THRSHE 4BUS ZF XM AHTH F|, Magnetic standOfl Af
tubeE E2|2HCE
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6) Ofzfiet 20| WashE TIZ et

a) BeadsZl E0{ U= tubelfl 2t 7H2| capture & F 1X Bead Wash Buffer 100 pLE &1 pipetting
102| 3t0f 4=C

b) Magnetic stand0 tubeE 1173t T, beads?t pellet HEHZE 2|2 W7HX| 7|Cr2ICE (2F 12)
¢ Magnetic stand0fl tube?} D7ZE MHEfZ IRSE 4SHZ D5 K HBHCH

7) 6) CHAE o & O TISHC

8) Magnetic stando| A tubeE &Z2|2t F| Wash7t £t tubelll Step80| A ZH|2t Bead Resuspension
MixE capture BtS S 17 uL € =Lt

9) Beads?} tube LHOIAM AXE|X| REE mixE 40{F 1, Bl spin down SHCH

10) 2tH3| 49l BeadsE MZ2 0.2 mL tubed| capture BHSE 17 uL¥Y K 7ZICt,

Step 10. Bead capture

AHEXt EH| 2

- Thermal Cycler

- Step 7 8| Hybridization sample 17 pL

- Step 9 2| Washed Streptavidin Bead Resuspension Mix 17 pL

1) Step 72| HYB Z21#(4~16h)0| ELIEH tubeE Thermal cyclerOi|A{ 74Tt

2) TubeZS AU =, Off B} 22 ZHSZE Thermal cyclerS M st HIZ WASH Z2 IS A|Xhsh
Ct. (WASH program: lid 2 =& 70°CE &3t

65°C Hold

3) Step 99| Beads7t Z &l resuspension mix 17 uLE Step 72| HYBZ} &t tubeOff 2Lt

4) VortexE 0| &30 M3 42 = ZHES| spin down BHCE

5) Sample2 WASH Z210| Z& FQl Thermal cycler0 E1 65°COA 4582 &St BHSBHCE
O| W, Thermal cycler®| lid =7t 70°C2 % 7T CHS tubeE @10 ZISICE

6) 65°COA BHSStE A|ZH SOt beadsS HEIH AEHZ RX|SH7| 2/8l Of 10-12& OFCF Thermal cycler
Ol A tubeE 7HLHO| vortexE O|835}t0] beadE 41-=Ct.

7) 458 Bt30| ELIH Thermal cycler®|A sample tubeE H'Hl F, HFZ Step 112| Heated washes 1t
HLoz gojztet.
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Step 11. Wash

ALE Rt EHIE

Thermal Cycler

Heating block EE= Water bath
1.5ml LoBind tube

PCR tube

Magnetic Stand

Nuclease-Free Water

Step 8 2| 1X working solutions
Step 10 2| Beads 7} ZZ&HEl sample 34 pL

Heated washes

Step 100l A #-S0] & tubell 65°COIA| |2 1X Wash Buffer 12 100 uL €1, MH3| 102
pipetting 5t 442 F| spin down PtC} O] W, H{=0| W7|X| R == YA pipetting SHCE.

.|
O

MixtureS M2 1.5 mL LoBind tubeZ H& £7! & %A vortex $HCH.

Magnetic stand0l| sample tubeE 1783t 5|, 12 &2 beadsE pellet HEHZ Z2|2t £ M TSHT &
FHES M AT

Magpnetic standO| A tubeE 22| F 65°CO| E2 &¢I 1X Stringent Wash BufferE 150 uL € =CF.
PipettingS 102 510 Z MOl 1, H{E0| d7[X| =& Z=Hotet.

Sample tubeE 65°COIAM 5& St EHS oLt

Magnetic stand0l| sample tubeE 1783t 5|, 1& S¢F beadsE pellet HEHZ Z2|2t £ M TSHT &
THES M AL

4)~7) HAES

rok

ERERS

rot

Ct.

Room temperature washes

Magnetic standOf|A| tubeE Z2|3t F 220 A 22 52l 1X Wash Buffer 12 150 uL @=L
VortexE 0| 83510 E&5| 41=Lt.

off &

2
==

ro

—_

of gt

Al
=2

AlZICt O] I, tube WOf| beads?t #LstAH X =& 30% SO vortex o}
Zof ZISHo}

rE oo

ro Ar
dob ol

B oox
w
0 F

rc
00

2ol &L

—_

™ spin down $HCF,

Magnetic stand0f tube& 2°d%t F| 12 S beadsE pellet HEHZ F2[THCL.
ASsHS X AHSH F 1X Wash Buffer 25 150 pL E+=Ch

VortexS O|23810] =88] A =L}

M0 A 22 S BhSA|ZICEH O [, tube L0l beads7t #SHA SX| = =2 30X SOt vortex o}
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9)

10)
11)
12)
13)

14)
15)
16)
17)

18)
19)

Magnetic stand0f| tubeE 1783t F| 12 St beadsE pellet HENZE E2[THCL

MBHS HAHSH F| 1X Wash Buffer 32 150 uL 2 =Ct.

20N 22 St HtSAIZICE O] M, tube LHO|l beads?t @ LSHA FXIZ| =5 30X &¢F vortex 5t
1, 30% IO JAS B0 TSt

Magnetic stand0f| tubeE 1783t F| 12 S¢t beadsE pellet HENZE E2[THCL
HEAS HAHBHCL
Magnetic stand0f| tubeS 1Y% ME 2 MZ2 tipS 0| 2510] tube 20| HOIQUE= 1X Wash Buffer
38 25 XM 7$ F, Magnetic standOf| A tubeS E2|$HCt.
= 4L

Sample tubeOfl Nuclease-Free Water 20 uLE 2+=CF

Pipetting= 102| 5t tubel| BHMO| E0{ U= beads?t & ==& 4 =Ch

Important: BeadsE HZ|X| O} A 2. Capture® DNAZ} E0H Q£ 20 pLO| beads=
Post-capture PCR THA|Of| A{ A& E L|C}.
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Step 12. Post-capture PCR

FH|E (Kit Z8h
- @ 2X HotStart Mix
- @ P5 primer

- @ P7 primer
AMEX E=HE
- Thermal Cycler
- PCR tube
- Step 11 2| Beads with captured DNA 20 pL

1) Step 112| Beads with captured DNA sample 20 yLE MZ-2 0.2 mL PCR tubeZ & 7IC}.

2) otz ®E F15H Amplification Reaction Mix 30 uLE sampleO| U= 0.2 mL PCR tubeli &=L}

Reagent Volume per capture (pL)

Beads with captured DNA (Step11) 20
@ 2X HotStart Mix 25
® P5 primer 2.5
® P7 primer 2.5
Total volume 50

3) VortexE O| &30 & 42 = spin down StCt.
4) Of2f EQl 22 X792 Thermal cyclerE ME3t D Post-capture PCRS R BHCY,

(Post-capture PCR: lid 2=+ 105°C2 A stCt)

Step Temperature  Time Number
(°C) (sec) of cycles
Polymerase activation 98 45 1
Denaturation 98 15
Amplification Annealing 60 30 11
Extension 72 30
Final extension 72 60 1
Hold 4 Hold 1

° Safe Stop: PCR #F8=2 4°CO| M overnightdto] E2tg 4= QUCEH

GC-IFU-N202V-KR (RO) 24
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Step 13. Purify post-capture PCR fragments

e

H 8| A

—

AMPure XP beads = AI&35}H7| 30 2 M &20] /ALY ECt

ALEXF EH| =

Agencourt® AMPure® XP beads

Magnetic stand

1.5 mL tube

Low EDTA TE buffer (10mM Tris-HCI, pH8.0, 0.1mM EDTA)
80% ethanol, freshly prepared

Nuclease-Free Water

Step 12 2| PCR ¥H2& 50 puL

11)
12)
13)

14)

15)

AMPure XP beads& AHE 302 M 20| ALY F0f beads2| =7} 21t ZOtX| =5 511, vortex
£ 0| 83}t0f @ LSHA H=Lt

Step 129| PCR EF-SE0 AMPure XP beads 75 L (ratio: 1.5X)2 211 pipetting= 103| 50| & 4
=r}

A0 102 SOt HH2 3L}

Beads2t 442l sample= magnetic stand0l 278t 5|, beads” pellet YE{Z F2|E W{7HX| Z(CH
Ch (2% 2~5&)

Pipettee O| &30 IR Tl 4EWS 2 F K AHSHCt.

O| M, beads pellet2 HEZ|X| & FO|oHC}
Magnetic stand0f| 174t AEfZ O|2] FH|SH 80% ethanol 125 uLE €2 F, A 20M 12 S0 gt
3%t 5l pipette2 0|83}t ethanol2 ML}
O] [, beads pellet2 AEZ|X| A== FO|tC}

6) CHAIE of ¥ O TIAWSH0] & 22]2| ethanol washE Tl BHC}
Magnetic stand%|A| tubeE &2|2t I, &% spin down L

Magnetic stand0il tubeE CtA| 13t F| pipettex 0|80 HOtUE ethanole 25 K AH$HC}
Magnetic stand0ll tubeE 1HA|Z] HEIZE &20|M 22 SO AT (O|f, ntEot AZX 2 QY
beadsOl @ 0| ¥47|X| R=F SI0{, #HO| 47|H HZ Ctg A E >0

Magnetic stand|A] tubeS 22|+ F| Low EDTA TE buffer 22 uLE 211 pipetting 5t0] 41-=C}.
A20|M 52 S¢F B30}

Magnetic stand0fl tubeE 1HA|Z] £ 8U0| FHX| 1 beads”t pellet HE= 22|F W7HX| 7|
|:|-E||:|. ot 25!_)

SE5H 20 uLE ME2 1.5 mL tubeZ &ZIC}

O|, beads7t Z&te|0| UX| UE=X| &QI5L10, beads?t AS AP magnetic standOf| A BHS 3t F
CHA| 4B HZ F7ICt

Qubit® 4.0 Fluorometer2 s =& ZF75t1, TapeStation == BioanalyzerE AFE 50| AfO|=E 240l

oot
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26. 20|22 fad =l

,
.

&
&

5000 -
4000 +
3000 +

2000 +

LA

[ O3 ] Library electropherogram
cfDNA 20 ng

Sample Intensity [Normalized FU]

Size
[bp]

= =
g
&

2| g =
8| 8 8
g =R =

1000
1500

g
8

@ Lower Marker
@ Library (230-350 bp): 2t0|E.2{2|= 230-350 bp H/0|A| ALO|= =0l
® Upper Marker

2E A MY
BUNHE 2

HE 2BAMo| HAIE HA S ChE SH-E A0t HEE 2X0 CHoli M= MAS X
X| k&Lt MZof chet 2X 2 Al D42 30Y of 2YE EMHES STNH D ME{of HEHSH

FA|7| HrgL o
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A. UDI-UMI Index HE

GENE\%T(ER

Tel. 02-3499-4247 / Fax. 02-3499-4248 / E-mail. info@genecker.com

Index primer 17 index sequence I5 index sequence State
UDI-UMI Index 01 CTGATCGTNNNNNNNNN ATATGCGC A1, A3, A5
UDI-UMI Index 02 ACTCTCGANNNNNNNNN TGGTACAG B1, B3, B5
UDI-UMI Index 03 TGAGCTAGNNNNNNNNN AACCGTTC C1,C3,C5
UDI-UMI Index 04 GAGACGATNNNNNNNNN TAACCGGT D1, D3, D5
UDI-UMI Index 05 CTTGTCGANNNNNNNNN GAACATCG E1, E3, E5
UDI-UMI Index 06 TTCCAAGGNNNNNNNNN CCTTGTAG F1, F3, F5
UDI-UMI Index 07 CGCATGATNNNNNNNNN TCAGGCTT G1, G3, G5
UDI-UMI Index 08 ACGGAACANNNNNNNNN GTTCTCGT H1, H3, H5
UDI-UMI Index 09 CGGCTAATNNNNNNNNN AGAACGAG A2, A4, A6
UDI-UMI Index 10 ATCGATCGNNNNNNNNN TGCTTCCA B2, B4, B6
UDI-UMI Index 11 GCAAGATCNNNNNNNNN CTTCGACT C2,C4,C6
UDI-UMI Index 12 GCTATCCTNNNNNNNNN CACCTGTT D2, D4, D6
UDI-UMI Index 13 TACGCTACNNNNNNNNN ATCACACG E2, E4, E6
UDI-UMI Index 14 TGGACTCTNNNNNNNNN CCGTAAGA F2, F4, F6
UDI-UMI Index 15 AGAGTAGCNNNNNNNNN TACGCCTT G2, G4, G6
UDI-UMI Index 16 ATCCAGAGNNNNNNNNN CGACGTTA H2, H4, H6

< Index X B& >
1 2 3 4 5 6 7 9 | 10 | 11| 12
o1 [ 09 | o1 | 09 | o1 | 09
02 [ 10 | 02 | 10 | 02 | 10
03 [ 11 | 03 | 11 | 03| M
04 | 12 | 04 | 12 | 04 | 12
05 | 13 | 05 | 13 | 05 | 13

06

14 06 14 06 14

07

15 07 15 07 15

IT|o(mm|O|0|w|>

08

16 08 16 08 16
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B. Troubleshooting

= H

Ethanol wash® beads”Zt Low TEO]
2AMB| E20{X|X| Y=L

=2
oz
o
re

Beads”t 1fStA AxE E2

GENE\%T(ER

ol 2wy |

Beads”7t 2t 35| E20{H

pipetting $tC}.

W7 X|

WAXRE dX|5H7| 2/3+H0] Ethanol

wash & HtZ beadsS E0{ &Lt

Enzyme A|2fo| £&

-20°COl A enzyme pipetting 3 4

Enzyme A|2fS AFESHZ| T 108

e g2

Pipette tipOfl A|2f0|

° S0 ice /0] =CH.
Hg0] U= Al (Of: Buffer L1)2 Pipette2 2[Ot2iZ O{2{ ¥ 2%/ 0]

pipette tip0il &2 = RUACH

AlefE HF Eo{EL.

Adapter dimer2| &4

2 &l adapter2| 3|4

Input DNAO]| &H| adapterg 3|4
5t0f Attt

2= beads ™A

PCR O|= CHAO|A Tl 82

beadsE At&dH0] X SHC}.

Ligation master mix0fl O|2| Reagent
L3E 22 8%

Reagent L3= A& A7 ligation

master mix0fl Z=7}+$tCt,

aM s

LN

olg I3

fjo

Library 824 =
TapeStation EE= Bioanalyzer
electropherogram Z 1}0j| Af

Ol At E| &= library size 2Lt 22 size2)

peak7t =QIE L

Library leads2| ItASE2 2

OIFTEIt HYY 4 ULt

|5H0] PCR

Clean up THAIOIAM EE 2| beads?t
SO017tX| R UAALE ethanol washing
Of MtHz =X &2 8%

BeadsE At23}7| M =82S A

7}2t3t2 beadsE 23| 20| AE
5t, ethanol washing =
Tt ethanol& &HF S| A st

Clean up THAO| A beadsZt 25|
XM A= X| 20t libraryd| beadsZt
HotdE 8%

Magnetic stand0i| beads &t
tubeE TIH™A|7|D =
7|Ct2l 2 beads7t FHEH A4S A1t

SH AR BEF FOBHLY.

M A0 A duplication rateO|
Itot 42

oM Hr

—

Input DNA 20| 7L} DIN 2t0| &
2 7o
E o T

PCR cycle =5 S 2

4o

duplication rate0| Z7+%t

step 4. PCR amplification 1} 0f A{

PCR cycle =& EQILC}.
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HX X3t (Disclaimer)
HO| 5{85t= He oM BEMAH= AHE S Z&St0] 0| 2MQt 2HEEl EE= O] EA 0N Wit E573t,
BN PN, NEN, 52N, = IR X QL 2510 s M2 X[X| g4&L Lt
Symbols
Symbol ck: Symbol ks
"‘ HIZ= At Jf 2 HE (C)
Manufacturer Upper and lower limits of temperature
[| M= Xt C F9
Date of manufacture caution
REF N FE Hz g S87|2t
Catalog number Use by
LOT H{X|2E W Test =
Batch code Contains sufficient for <n> tests
[:[ﬂ N = PSESIENES ® HAHE =X|
Consult instructions for use Do not reuse
IVD X elretolz 7| 7|
In vitro diagnostic use
Mdo|=:

M08 Lt

W8 e

H-708

GC-IFU-N202V-KR 0

2024.10.10

A A

GC-IFU-N202V-KR (RO)

30
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