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Overview
This Quick Reference is intended as a benchtop reference for
experienced users of Ion AmpliSeq™ Library Kits 2.0 and Ion
AmpliSeq™ Pharmacogenomics Research Panels who are using the Ion
Library Equalizer™ Kit. See the Ion AmpliSeq™ Library Preparation User
Guide (Pub. no. MAN0006735) for detailed protocols and supporting
information.

Amplify DNA targets
Note: For robust CYP2D6 copy number analysis using the
Pharmacogenomics Analysis Plugin, recommend running a minimum
of 16 samples per chip.

Note: The Ion AmpliSeq™ Sample ID Panel is embedded in the Ion
AmpliSeq™ Pharmacogenomics Research Panel.

1. For each DNA/primer pool combination, add the following
components to a single well of a 96-well PCR plate. Prepare a
master mix for multiple reactions.

Component Volume per
reaction

5X Ion AmpliSeq™ HiFi Mix (red cap) 4 µL

5X Ion AmpliSeq™ Pharmacogenomics Research
Panel (blue cap)

4 µL

DNA, 10 ng £ 12 µL

Nuclease-Free Water to 12 µL

Total 20 µL

2. Seal the plate with a clear adhesive film, vortex thoroughly, and
spin down to collect droplets.

3. Place a compression pad on the plate, load in the thermal cycler,
and run the following program:

Stage Step Temperature Time

Hold Activate the
enzyme

99°C 2 min

Cycle; (20
cycles)

Denature 99°C 15 sec

Anneal and
extend

60°C 4 min

Hold — 10°C Hold[1]

[1] PCR products may be stored at 10°C overnight.

Partially digest primer sequences
1. Add 2 µL of FuPa Reagent (brown cap) to each amplified sample.

The total volume is 22 µL.
2. Seal the plate with a clear adhesive film , vortex thoroughly, and

spin down to collect droplets.
3. Place a compression pad on the plate, load in the thermal cycler,

and run the following program:

Temperature Time

50°C 10 min

55°C 10 min

60°C 20 min

10°C Hold (for up to 1 hour)

Perform ligation reaction

IMPORTANT! If there is visible precipitate in the Switch Solution,
vortex or pipet up and down at room temperature to resuspend.

1. Carefully remove the plate seal and add the following
components to each well containing digested sample. Switch
Solution and Adapters can be combined before addition.

Component Volume

Switch Solution (yellow cap) 4 µL

IonCode™ Adapters or diluted barcode adapter
mix (for barcoded libraries)

2 µL

Total volume 28 µL

2. Add 2 µL of DNA Ligase (blue cap) to each well (30 µL total
volume).

3. Seal the plate with a new clear adhesive film, vortex thoroughly,
and spin down to collect droplets.

4. Place a compression pad on the plate, load in the thermal cycler,
and run the following program.

Temperature Time

22°C 30 min

72°C 10 min

10°C Hold (for up to 24 hours)
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Purify the unamplified library

IMPORTANT! Bring AMPure® XP reagent to room temperature and
vortex thoroughly to disperse the beads before use. Pipet solution
slowly.

IMPORTANT! Use freshly prepared 70% ethanol for the next steps.
Combine 230 µL of 100% ethanol with 100 µL of Nuclease-Free water
per sample.

1. Carefully remove the plate seal and add 45 µL (1.5X sample
volume) of Agencourt® AMPure® XP Reagent to each library and
pipet up and down 5 times to thoroughly mix the bead
suspension with the DNA.

2. Incubate the mixture for 5 minutes at room temperature.
3. Place the plate in a magnetic rack such as the DynaMag™-96 Side

Magnet (Cat. no. 12331D) and incubate for 2 minutes or until
solution clears. Carefully remove and discard the supernatant
without disturbing the pellet.

4. Add 150 µL of freshly prepared 70% ethanol and move the plate
side-to-side in the two positions of the magnet to wash the beads,
then remove and discard the supernatant without disturbing the
pellet.

5. Repeat step 4 for a second wash.
6. Ensure that all ethanol droplets are removed from the wells.

Keeping the plate in the magnet, air-dry the beads at room
temperature for 5 minutes.

Equalize the library
Warm all the reagents in the Ion Library Equalizer Kit to room
temperature. Vortex and spin down all reagents before use.

Amplify the library
1. Remove the plate from the magnet and add 50 µL of Platinum™

PCR SuperMix HiFi (black cap) and 2 µL of Equalizer™ Primers
(pink cap) to each bead pellet. The SuperMix and primers may be
combined before addition.

Note: Do NOT use the Library Amplification Primer Mix
provided in the Ion AmpliSeq™ Library Kit 2.0.

Note: Library amplification may be carried out in the presence of
the AMPure® XP Beads.

2. Seal the plate with a clear adhesive film, vortex thoroughly, and
spin down to collect droplets.

3. Place the plate back on the magnet for at least 2 minutes, then
carefully transfer ~50 µL of supernatant from each well to a new
plate without disturbing the pellet.

4. Seal the plate with a new clear adhesive film, place a compression
pad on the plate, and load in the thermal cycler. Run the
following program. During cycling, wash the Equalizer™ Beads, if
they have not been previously washed.

Stage Temperature Time

Hold 98°C 2 min

7 cycles 98°C 15 sec

64°C 1 min

Hold 10°C Hold (up to 1 hour)

Wash Equalizer™ Beads (if not previously performed)
1. Bring the Equalizer™ Beads to room temperature and mix

thoroughly.
2. For each reaction, pipet 3 µL of beads into a clean 1.5–mL tube

and add 6 µL/reaction of Equalizer™ Wash Buffer. For example, if
you have four reactions, add 12 µL of beads and 24 µL of wash
buffer.

3. Place the tube in a magnetic rack for 3 minutes or until the
solution is completely clear.

4. Carefully remove and discard the supernatant without disturbing
the pellet.

5. Remove the tube from the magnet, add 6 µL per reaction of
Equalizer™ Wash Buffer, and pipet up and down to resuspend.

Add Equalizer™ Capture to amplified library
1. After thermal cycling, carefully remove the seal from the plate

and add 10 µL of Equalizer™ Capture to each library amplification
reaction.

2. Seal the plate with a clear adhesive film, vortex thoroughly, and
spin down to collect droplets.

3. Incubate at room temperature for 5 minutes.

Add Equalizer™ Beads and wash
1. Mix the washed Equalizer™ Beads by gentle vortexing or

pipetting up and down.
2. Add 6 µL of washed beads to each plate well containing the

capture reaction.
3. Set the pipette volume to 40 µL and pipet the mixture up and

down at least 5 times to mix thoroughly.
4. Incubate at room temperature for 5 minutes. Briefly centrifuge the

plate to collect all the liquid to the bottom of the plate wells.
5. Place the plate in the magnet and incubate for 2 minutes or until

the solution is clear.
6. Carefully remove and discard the supernatant without disturbing

the pellet, and add 150 µL of Equalizer™ Wash Buffer to each
reaction.

7. Move the plate side-to-side in the two positions of the magnet to
wash the beads.

8. With the plate still in the magnet, carefully remove and discard
the supernatant without disturbing the pellet, and add 150 µL of
Equalizer™ Wash Buffer to each reaction.

9. Repeat the bead wash as described in step 6–7.
10. With the plate still in the magnet, carefully remove and discard

the supernatant.

Note: Ensure that as much wash buffer as possible is removed
without disturbing the pellet.

Elute the Equalized library
1. Remove the plate from the magnet and add 100 µL of Equalizer™

Elution Buffer to each pellet.
2. Seal the plate with MicroAmp™ Adhesive Film , vortex

thoroughly, and spin down to collect droplets.

Note: Spin with enough force to collect droplets, but not pellet
beads. If beads are pelleted, vortex again and spin more gently.

3. Elute the library by incubating in a thermal cycler at 32°C for 5
minutes.

4. Place the plate in the magnet and incubate at room temperature
for 5 minutes or until the solution is clear.

5. The supernatant contains the Equalized library at ~100 pM, which
can be stored with beads for up to 1 month at 4°–8°C. Proceed to
template preparation, or combine or store libraries as described
below.
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Combine equalized libraries
For robust CYP2D6 copy number variant analysis using the
Pharmacogenomics Analysis Plugin, we recommend combining a
minimum of 16 barcoded libraries per run.

Store Equalized libraries
Libraries may be stored at 4–8°C for up to 1 month. For longer term
storage, store at –20°C.

The information in this guide is subject to change without notice.
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