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Kit Contents

Component volume
24 rxn 96 rxn

Bundled kit i Kit code Description

7K0144-024 (24 rxn)

; Binding Reagent 265 pL 1.2mL
EquiPlex —  7K0144-096 (96 rxn) greag H
EquiPlex Normalization Kit
Normalization Kit g’smtg:ep}e;)
i art 10
(Singleplex) ) Norm Beads (Singleplex) 135 L 600 pL
7BK0016-024 (24 rxn)  EquiPlex
Normalization Kit ~ 7K0145-024 (24 rxn)
7BK0016-096 (96 rxn)  (Singleplex) Wash Buffer 1.4 mL 6 mL
Part 2 of 2 7K0145-096 (96 rxn)
Elution Buffer 600 L 2.75mL

For custom formats, contact the Sales Team at sales@watchmakergenomics.com.

For Research Use Only. Not for use in diagnostic procedures. v1.0.0626



EquiPlex Normalization Kit (Singleplex)

User Guide

Product Applications

The EquiPlex Normalization Kit addresses the challenges
of quantifying, normalizing, and pooling NGS libraries
ahead of lllumina® sequencing. By capturing a predefined
number of library molecules regardless of fragment size,
the kit delivers predictable read counts. It is designed for
amplified libraries prepared with TruSeq®-style adapters,
accepts inputs from 5 to 200 nM¥*, and elutes libraries
at concentrations ready for direct loading onto lllumina
sequencing platforms.

The EquiPlex Normalization Kit is ideally suited for libraries
made for:

+  RNA sequencing, including 3' sequencing
+ Methylation sequencing

+  DNA sequencing, including ChiIP-seq
and metagenomics

- Targeted sequencing (post-capture)
- Single cell sequencing (non-tagmentation workflows)

+  Amplicon sequencing

*See Appendix A for workflow modifications that enable
normalization of libraries with a minimum concentration
of 2.5 nM.

Storage and Handling

The Watchmaker EquiPlex Normalization Kit is shipped on
cold packs or dry ice. Upon receipt, store all components
as follows:

« Store Part 1 of 2 at-20°C + 5°C.
+ Store Part2 of 2 at 2 to 8°C.

The Norm Beads may be frozen and pelleted upon arrival;
this does not impact performance.

All  components should be equilibrated to room
temperature for 20 minutes prior to use. Keep all
components at room temperature during routine use.
Some components are viscous; therefore, take care to
homogenize solutions thoroughly before use and during
reaction setup. Prepare Wash Buffer and Elution Buffer
by inverting the reagent bottles several times prior to use.
Avoid vortexing these reagent bottles to prevent foaming.
All other components should be vortexed for 5 seconds
prior to use.

For further details on storage and handling, our
Safety Data Sheet (SDS) can be requested from
support@watchmakergenomics.com.

Required Materials not Included

Magnetic rack compatible with 0.2 mL PCR microtubes
and/or 96-well plate

+ 0.2mL thin-wall PCR microtubes compatible with
thermocycler, or 96-well 0.2mL PCR Plates and
Plate-Seals

« 1 mL, 2 mL microtubes (nuclease-free)
*  Nuclease-free water

« Thermocycler

+ Vortex mixer and/or plate vortexer

+ Plate centrifuge and/or benchtop picofuge

Materials for Optional SPRI Bead Purification

«  Ampure® XP Beads (Beckman Coulter, Inc. #A63881)
or equivalent SPRI beads

+  80% Ethanol

+ 10 mM Tris-HCI, pH 8.0

This protocol is designed for use with the specified labware,
consumables, and calibrated equipment.

Equipment Recommended for Pool Quantification
Normalized library pools can be analyzed for yield and
quality using:

Qubit® Fluorometer, gPCR, and/or TapeStation®
(Agilent Technologies, Inc.) or similar instrument
and consumables

+  Werecommend using gPCR-based library
quantification assays for sequencer loading

+ See Post-Normalization QC (Appendix B) for details
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Workflow Overview Prior to Starting

Input Library Quality and Quantity

The EquiPlex Normalization Kit is compatible with
amplified NGS libraries that have been suspended in
10 mM Tris-HCI, pH 8.0 (preferred) or RNase-free water.
10 pL of library with a concentration of 5-200nM is
required for optimal performance.

~

Amplified Library (10 pL)
Suspended in 10 mM Tris-HCl,
pH 8.0 or RNase-free water

|

Bind Amplified Library (20 pL) NOTE: The presence of SDS in excess of 0.002% or
5 — 15 minute hands-on time any amount of EDTA in the post-amplification library
5 minute incubation resuspension buffer or the use of Illumina Resuspension

Buffer (RSB, provided with some Illumina library prep kits)
is detrimental to Normalization performance and should

|

Singleplex Capture of be avoided.
Bound Library (25 pL)
20 minute hands-on time Adapters
5 minute incubation The kit is compatible with PCR-amplified libraries that
— incorporate the Illlumina TruSeq adapter design shown in
Pooling of Normalized Figure 1.

Sing'%"ex_ Librzriez (80 - 960 uL) Library structures that follow the shown adapter design
Srnrggfte ;ncusb-g?iot;)me but incorporate unique molecular identifiers (UMIs), either
in-line or in the i5 or i7 region, are also compatible with

|

this kit.
Optional SPRI Bead . . .
Purificpation (240 - 1920 pL) NO'!'E: Libraries that |.ncorp9rate. Ngxtera adapter
20 minute hands-on time designs are NOT compatible with this kit. For example,
SPRI 2.0X lllumina index anchors use a Nextera design and are

-

not compatible.

Contact support@watchmakergenomics.com if you have
further questions about adapter compatibility with
this workflow.

SPRI Purification Beads

The protocol outlined below assumes the use of AMPure
XP (Beckman Coulter) reagents for bead purification steps.

Other SPRI bead brands may be used, assuming they are
nuclease-free and deliver equivalent sizing performance
at the given bead ratios.

Ensure beads are equilibrated to room temperature and
thoroughly resuspended by vortexing prior to use.

5' -~ AATGATACGGCGACCACCGAGATCTACACNNNNNNNNACACTCTTTCCCTACACGACGCTCTTCCGATCT-INSERT-AGATCGGAAGAGCACACGTCTGAACTCCAGTCACNNNNNNNNATCTCGTATGCCGTCTTCTGCTTG - 3
3" - TTACTATGCCGCTGGTGGCTCTAGATGTGNNNNNNNNTGTGAGAAAGGGATGTGCTGCGAGAAGGCTAGA-INSERT-TCTAGCCTTCTCGTGTGCAGACTTGAGGTCAGTGNNNNNNNNTAGAGCATACGGCAGAAGACGAAC - 5
Illumina P5 i5 Truseq Read 1 Truseq Read 2 i7 Illumina P7

Figure 1. Compatible adapter design. Library structures that follow this adapter design but incorporate unique molecular identifiers
(UMiIs), either in-line or in the i5 or i7 region, are also compatible with this kit.
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Singleplex Normalization Protocol

Recommendations

All components should be equilibrated to room temperature for 20 minutes and vortexed for 5 seconds prior to use, with
the exception of the Wash Buffer and Elution Buffer, which should be inverted several times before use.

Ensure Norm Beads are thoroughly resuspended by vortexing prior to use.

Vortexing is recommended for reaction mixing at all steps. When using vortex mixing, centrifuge briefly to collect all
liquid in the bottom of the tube prior to opening.

Pipette mixing may be used instead of vortex mixing. Here, we recommend pipetting 15 times with 80% of the
reaction volume.

1.1

1.2
1.3
1.4

1.5

1.6

1.7

. Bind Amplified Library

NOTE: Amplified library must be suspended in 10mM Tris-HCI pH 8.0 (preferred) or RNase-free water. Other
buffers may be incompatible, including buffers with any amount of EDTA.

Program a thermocycler as indicated below and initiate the run to heat the block:

Step Temperature Time
Lid temperature 105°C N/A
HOLD 20°C HOLD
Binding Reaction 37°C 5:00
HOLD 20°C HOLD

Equilibrate Binding Reagent at room temperature for 20 min. Once thawed, vortex for 5 sec to mix.
Transfer 10 pL of each amplified library to its own 0.2 mL PCR tube or well of a PCR plate.
To each amplified library add Binding Reagent as specified below:

Component Volume (pL)

Amplified Library 10
Binding Reagent 10

Mix on an appropriate vortex mixer (2,000 rpm) for 5 sec. Briefly centrifuge to collect all liquid in the bottom of
the tube.

NOTE: If pipette mixing, mix the reaction at least 15 times with a pipette set to 16 pL.

Place the tubes into the preheated thermocycler (programmed and initiated in Step 1.1). Advance the
thermocycler from the initial 20°C hold.

Upon completion of thermocycling, proceed immediately to Singleplex Capture of Bound Library (Step 2).
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2. Singleplex Capture of Bound Library

2.1 Program a thermocycler as indicated below and initiate the run to heat the block:

Step Temperature Time
Lid temperature 105°C N/A
HOLD 20°C HOLD
Elution 60°C 5:00
HOLD 20°C HOLD

2.2 Mix room temperature Norm Beads (Singleplex) on an appropriate vortex mixer (2,000 rpm) for 5 sec.
Briefly centrifuge to collect all liquid in the bottom of the tube.

NOTE: DO NOT ALLOW BEADS TO SETTLE. If beads appear to be pelleting, repeat Step 2.2.
2.3 To each reaction add Norm Beads (Singleplex) as specified below:

Component Volume (pL)

Bound Library 20
Norm Beads (Singleplex) 5

2.4 Mix bead and bound library mixture on an appropriate vortex mixer (2,000 rpm) for 5 sec. Incubate the tubes at
room temperature for 5 min. Briefly centrifuge to collect all liquid in the bottom of the tubes/wells.

2.5 After the incubation, transfer the tubes to a compatible magnetic rack for at least 1 min, or until all beads have
been collected on the tube walls and the solution is clear.

2.6 While on the magnet, remove and discard all of the supernatant. Take care not to disturb the bead pellet.
2.7 Remove the tubes from the magnetic rack and add 50 pL of Wash Buffer to each tube.

2.8 Resuspend library-bound beads in Wash Buffer by mixing on an appropriate vortex mixer (2,000 rpm) for 5 sec.
Briefly centrifuge to collect all liquid in the bottom of the tubes.

2.9 Transfer the tubes to a compatible magnetic rack for at least 1 min, or until all beads have been collected on the
tube walls and the solution is clear.

2.10 While on the magnet, remove and discard all of the supernatant. Take care not to disturb the bead pellet.
2.11 Remove the tubes from the magnet and briefly centrifuge to collect any excess liquid at the bottom of the tube.

2.12 Place the tubes back on a magnetic rack and use a P10 pipette to remove any residual Wash Buffer from the
tubes. Take care not to disturb the bead pellet.

2.13 Remove the tubes from the magnet and add 22 pL of Elution Buffer to each tube.

2.14 Resuspend library-bound beads in Elution Buffer by mixing on an appropriate vortex mixer (2,000 rpm) for
5 sec. Briefly centrifuge to collect all liquid at the bottom of the tubes. Take care to prevent bead settling during
centrifugation.

2.15 Place the tubes into the preheated thermocycler (programmed and initiated in Step 2.1). Advance the
thermocycler from the initial 20°C hold.
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2.16

2.17

2.18

3.2

3.3

3.4

41
4.2
4.3

4.4

4.5
4.6

47

Upon completion of thermocycling, transfer the tubes to a magnetic rack for at least 1 min, or until all beads have
been collected on the tube walls and the solution is clear.

While on the magnet, transfer 20 pL of the supernatant, containing the normalized library, to a clean PCR tube.

Estimated library

Plex Size Elution Volume (pL) concentration after
elution (nM)

1 22 2-3

Proceed to Pooling of Normalized Singleplex Libraries (Step 3) or store normalized libraries until further use.
Samples can be stored at 4°C for <24 hours or frozen at -20°C for up to 4 weeks.

Safe stopping point.

Pooling of Normalized Singleplex Libraries

For equal representation of each library in the sequencing pool, transfer equal volumes of each normalized library
into a new, labeled 1.5 mL tube.

NOTE: Transfer of at least 10 pL of each library into the sequencing pool is recommended to reduce pipetting error
and to maximize the amount of DNA available in the pool for sequencing QC and instrument loading.

To adjust the representation of libraries in the pool, vary the transferred volumes in proportion to the desired
weighting. Each library’s share of reads will reflect its relative contribution to the total pool volume.

Mix on an appropriate vortex mixer (2,000 rpm) for 5 sec. Briefly centrifuge to collect all liquid in the bottom of
the tube.

At this point, the library pool is ready for QC, quantification, and sequencing. See Post-Normalization QC
(Appendix B) for details on QC and pool quantification.

If desired, a 2X SPRI may be performed on the pool to exchange the buffer for compatibility with certain QC
methods (see Appendix B) or to concentrate libraries. See Optional SPRI Bead Purification (Step 4).

Optional SPRI Bead Purification.
Freshly prepare at least 0.4 mL of an 80% ethanol solution for each reaction.
Vortex room temperature SPRI beads to thoroughly mix.

Add 2X the total volume of room temperature resuspended SPRI beads to each normalized library or pool to
perform a 2X SPRI.

Mix on an appropriate vortex mixer (2,000 rpm) for 5 sec. Briefly centrifuge to collect all liquid in the bottom of
the tubes.

Incubate the library-SPRI bead mixtures at room temperature for at least 5 min to maximize library recovery.

Place tubes on a magnet for at least 5 min, or until all beads have been collected on the tube walls and the
solution is clear.

Carefully remove and discard the supernatant from each tube.

For Research Use Only. Not for use in diagnostic procedures.



EquiPlex Normalization Kit (Singleplex) User Guide

4.8 Add 200 pL of freshly prepared 80% ethanol to each tube, taking care not to disturb the bead pellet on the
tube walls.

4.9 Incubate tubes at room temperature for at least 30 sec without removing them from the magnet or disturbing the
bead pellet. Carefully remove and discard the ethanol.

4.10 Repeat Steps 4.8 — 4.9, for a total of two washes.
OPTIONAL: Tubes can be briefly centrifuged to pull down excess ethanol prior to removal with a P10 pipette.
4.11 Allow remaining ethanol to evaporate by allowing the pellets to air dry for 3 — 5 min.

NOTE: Beads have been sufficiently dried when cracks appear in the surface of the bead pellet and no liquid is
visible in the tubes.

4.12 Remove sample tubes from the magnet and carefully resuspend each bead pellet in 22 pL of 10 mM Tris-HCI,
pH 8.0.

4.13 Incubate tubes at room temperature for at least 2 min before placing back on the magnet.

Leave tubes on the magnet for at least 2 min, or until all beads have collected on the tube walls and the solution
is clear.

4.14 Carefully transfer 20 pL of each sample to a new, labeled tube. Samples can be stored at 4°C for <24 hours or
frozen at -20°C for up to 4 weeks.

@ Safe stopping point.
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Appendix A: Workflow Modifications for Low-Concentration Libraries

The Singleplex Normalization Protocol can be modified to accept a minimum library concentration of 2.5 nM by increasing
the input volume of amplified library from 10 pL to 20 pL. CV performance and output yields will remain the same as with
the standard workflow. To normalize libraries with a minimum concentration of 2.5 nM follow the Singleplex Normalization
Protocol (page 4) with the following modifications:

1. Bind Amplified Library
Step 1.3. Transfer 20 pL of each amplified library to its own 0.2 mL PCR tube or well of a PCR plate.
Step 1.4. To each amplified library add Binding Reagent as specified below:

Component Volume (pL)

Amplified Library 20
Binding Reagent 10

2. Singleplex Capture of Bound Library
Step 2.3. To each reaction add Norm Beads (Singleplex) as specified below:

Component Volume (pL)

Bound Library 30
Norm Beads (Singleplex) 5
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Appendix B: Post-Normalization QC
The normalized library pool (as well as individually normalized libraries, if desired) can be analyzed by the following methods:

gPCR-based library quantification assays (Recommended):
Normalized libraries can be analyzed directly by conventional qPCR-based library quantification assays. The molar
concentration obtained by this method will be an accurate representation of the clusterable library.

HSD5000 or D5000 ScreenTape® Assay for Agilent Tapestation:

Normalized libraries can be analyzed directly using the HSD5000 or D5000 ScreenTape Assay. This method should only
be used to evaluate fragment sizes. The molar concentration obtained by this method is not an accurate measurement for
calculating the sequencing instrument loading concentration.

HSD1000 or D1000 ScreenTape Assay, Fragment Analyzer System, Labchip®, or Bioanalyzer®:

If desired, normalized libraries can be analyzed by the HS1000, D1000 ScreenTape Assay, the Fragment Analyzer, Labchip
or Bioanalyzer; however, a post-normalization SPRI cleanup is required to do so (Optional SPRI Bread Purification (Step 4)).
These methods should only be used to evaluate fragment sizes. The molar concentration obtained by these methods is not
an accurate measurement for calculating the sequencing instrument loading concentration.

Qubit HS dsDNA Quantification Assay or similar fluorometric quantification assays:
Normalized libraries can be analyzed directly by the Qubit HS dsDNA Quantification Assay or a similar fluorometric
quantification assay.
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