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Overview
nCounter technology can be used to detect a variety of nucleic acids, including mRNA, miRNA, and DNA.
However, other molecules can also be detected using intermediate proxies. NanoString has developed a
method for protein analysis using antibodies specific to proteins of interest that have been barcoded with
unique synthetic DNA oligonucleotides. Each DNA oligonucleotide is then recognized by a unique Reporter
probe that contains a fluorescent barcode. Reporter probes are imaged and counted by the nCounter
Analysis System to provide a direct, digital readout of protein expression. This allows for an integrated
RNA:Protein workflow.
The procedures described in this chapter are compatible with intact cell suspensions from cell lines,
PBMCs, and other primary human cells. FFPE and fresh frozen tissue are not compatible with the
procedures described in this chapter. Following sample preparation, the RNA and protein components are
combined in a single hybridization reaction. Contact NanoString Support (support@nanostring.com) to
receive additional assistance with this assay.
This protocol applies to Vantage Immune Cell Profiling CodeSet panel.
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Materials and Reagents
Materials Supplied by NanoString
Table 1. Materials supplied by NanoString
Kit

Reagents

Catalog #

Storage

Vantage RNA:Protein

Reporter CodeSet
Capture ProbeSet
Protein Plus
Antibody Mix

VRPC-HIPS-12
VRPC-HISS-12

At or below -80°C

Vantage Protein (D)

Protein TagSet
Antibody Mix

VPODC-HIPS-12
VPODC-HISS-12

At or below -80°C

Vantage Protein (R)

Protein Plus
Antibody Mix

VPRXC-HIPS-12
VPRXC-HISS-12

At or below -80°C

Additional Materials Required
Table 2. Additional materials required for use with RNA:Protein and Protein Immune Cell Profiling Panels
Item

Manufacturer

Part

Pipettes for 10–1,000 μL*

Various

Various

Refrigerated centrifuge with swinging bucket rotor for 96-well
plates

Various

Various

96-well clear polystyrene round-bottom plates
(Do not use other 96-well plates for this assay)

Corning

351177

Salmon sperm DNA (10 mg/mL)*

Sigma-Aldrich

D7656

Dextran sulfate sodium salt (200 kDa)*

Sigma-Aldrich

67578-5G

Buffer RLT

QIAGEN

79216

1X phosphate buffered saline (PBS; pH 7.4)*

Life Technologies

10010-023

TruStain FcX†

BioLegend

422301 or 422302

Cell Staining Buffer

BioLegend

420201

†BioLegend TruStain FcX is only required for samples that contain human Fc receptor (e.g., PBMCs).
*Alternative products can be used if they offer similar function and reliability.

Table 3. Additional materials required for use with RNA:Protein and Protein Immune Cell Signaling
Panels
Item

4

Manufacturer

Part

Pipettes for 10–1,000 μL*

Various

Various

Refrigerated centrifuge with swinging bucket rotor for 96-well
plates

Various

Various

96-well clear polystyrene round-bottom plates
(Do not use other 96-well plates for this assay)

Corning

351177

Salmon sperm DNA (10 mg/mL)*

Sigma-Aldrich

D7656

Dextran sulfate sodium salt (200 kDa)*

Sigma-Aldrich

67578-5G
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Buffer RLT

QIAGEN

79216

1X phosphate buffered saline (PBS; pH 7.4)*

Life Technologies

10010-023

TruStain FcX†

BioLegend

422301 or 422302

Fixation/Permeabilization Concentrate

eBioscience

00-5123-43

Fixation/Permeabilization Diluent

eBioscience

00-5223-56

Permeabilization/Wash buffer 10X

eBioscience

00-8333

RNase/DNase Free H20*

ThermoFisher

4387937

†BioLegend TruStain FcX is only required for samples that contain human Fc receptor (e.g., PBMCs).
*Alternative products can be used if they offer similar function and reliability.

Table 4. Additional materials required for use with RNA:Protein and Protein Immune Cell Profiling Panels
and RNA:Protein and Protein Immune Cell Signaling Panels
Item

Manufacturer

Part

Manual multi-channel pipette for 200 μL*

Rainin

L12-200XLS+

12-strip standard tubes*

Bioexpress

T-3034-1

15 mL conical tubes*

FisherBrand

S50712

Hemocytometer*

Various

Various

Trypan Blue*

Various

Various

*Alternative products can be used if they offer similar function and reliability.

Important Probe Handling Instructions
•

During setup, do not vortex or pipette vigorously to mix.

•

Mixing should be done by flicking or inverting the tubes.

•

If using a microfuge to spin down tubes, do not spin any faster than 1,000 RCF for more than 30
seconds.

•

Do not “pulse” to spin because that will cause the centrifuge to go to the maximum speed and may
spin the probes out of solution.

Nucleic Acid Sample Input Recommendation
Table 5. Nucleic Acid Sample Input Recommendation
Analyte
Unamplified Total RNA

MAX/FLEX

SPRINT

Fresh Frozen

100 ng

50 ng

FFPE

300 ng

150 ng

For additional information related to nucleic acid sample preparation based on sample type, see Preparing
Nucleic Acid from FFPE Samples (MAN-10050) or Preparing RNA and Lysate from Fresh Frozen Samples
(MAN-10051).
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Vantage CodeSet RNA:Protein Hybridization Protocol
This protocol applies to Vantage Immune Cell Profiling panel.
GENERAL PROBE HANDLING WARNING: During setup of the assay, do not vortex or pipette
vigorously to mix as it may shear the Reporter CodeSet. Mixing should be done by flicking or
inverting the tubes. If using a microfuge to spin down tubes, do not spin any faster than 1,000
RCF for more than 30 seconds. Do not “pulse” to spin because that will cause the centrifuge
to go to maximum speed and may spin the CodeSet out of solution.
IMPORTANT: Check the reagent labels before you begin to ensure the correct reagents are
being utilized.
NOTE: If you are running protein samples with the Vantage TagSet RNA panels, refer to
MAN-10065, Vantage TagSet RNA:Protein user manual.
NOTE: A thermal cycler with a heated lid is required for this protocol. NanoString recommends
a thermal cycler with a programmable heated lid. Models without programmable lids may
reach a high temperature that causes tubes to melt or deform during extended or overnight
hybridization times, and if used, should be set to ensure that the heated lid does not exceed
110°C.
1. Pre-heat a thermal cycler to 65°C with a heated lid at 70°C using 17 μL volume, calculated
temperature, and heated lid.
2. Remove Reporter CodeSet, Capture ProbeSet, Protein Plus tubes, and samples from the freezer and
thaw at room temperature. Invert or flick the tubes several times to mix well and briefly spin down
reagents.
3. Create a hybridization master mix by adding the following reagents to the tube containing the
appropriate Reporter CodeSet.
NOTE: Do not add the Capture ProbeSet to the master mix.
Table 6. CodeSet Master Mix for one nCounter assay
Component

CodeSet Master Mix (µL)

Per Reaction (µL)

In tube (42)

3

Hybridization Buffer

70

5

Protein Plus

28

2

Total Volume

140

10

Reporter CodeSet

4. Flick or invert the tubes repeatedly to mix then briefly spin down the master mixes.
5. Label a 12-tube PCR hybridization strip. If necessary, ensure the strip will fit in a microfuge or picofuge
by cutting both the strip tube and its lid in half prior to setting up the reactions, taking care not to
crack the tubes.
6. Add 10 µL of master mix to each of the 12 tubes. Use a fresh tip for each pipetting step.
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7. Add the volumes of prepared RNA sample and protein sample (from MAN-10066, Cell Surface Protein
Processing from Cell Suspensions) to each tube as shown in Table 7.
Table 7. RNA and Protein sample volume input in hybridization*
nCounter System

RNA lysate

Protein lysate

Nuclease-free water

MAX/FLEX

4 µL

1 µL

0 µL

SPRINT

2 µL

0.5 µL

2.5 µL

*Do not exceed 5 µL total lysate volume (RNA and Protein) in hybridization

8. Add the Capture ProbeSet and prepare tubes for the thermal cycler:
a. Invert the Capture ProbeSet tube to mix and spin down the contents.
b. Add 2 μL of Capture ProbeSet to each tube immediately before placing at 65°C.
c. Cap the strip tubes tightly and mix the by inverting the tubes several times and flicking to ensure
complete mixing.
d. Spin briefly and immediately place the tubes in a pre-heated 65°C thermal cycler.
9. Incubate hybridization reactions for at least 16 hours. Maximum hybridization time should not exceed
48 hours.
10. Ramp reactions down to 4°C and process the following day. Do not leave the reactions at 4°C for more
than 24 hours or increased background may result.
NOTE: Selecting a fixed hybridization time followed by a ramp down to 4°C ensures equivalent
hybridization time for all assays being directly compared in the same series of experiments.
Counts continue to accumulate with time at 65°C, with total counts typically increasing 5%
per hour between 16 and 24 hours. Although a 16-hour incubation is adequate for most
purposes, a longer incubation increases sensitivity by increasing counts without significantly
increasing background.
11. Once the hybridization reactions have been removed from the thermal cycler, proceed immediately
to an nCounter Prep Station or SPRINT as described in the nCounter Analysis System User Manual
(MAN-C0035) or nCounter SPRINT User Manual (MAN-10017). If using this protocol in conjunction
with other 3D compatible products, see the next section for 3D post-hybridization processing.
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Vantage CodeSet RNA:Protein Hybridization Protocol
Please read through the full protocol before beginning. This illustrated workflow is intended for quick reference at the bench.
1

Prepare for hybridization

☐

Preheat thermocycler to 65°C with
a heated lid at 70°C.

☐

Thaw samples, Reporter CodeSet,
Capture ProbeSet, Protein Plus tubes
& samples.

2

Create & aliquot Master Mix

☐

Add 70 μL of Hybridization Buffer
and 28 μL of Protein Plus to the
Reporter CodeSet tube to create
Master Mix.

☐

Flick to mix, then briefly spin
down contents.

☐

Aliquot 10 μL of Master Mix into
each tube of a labeled 12-tube strip.

Preheat to 65°C with
a heated lid at 70°C

+

70 µL
Hybridization
Buffer

28 µL
Reporter
Plus

=

42 µL Reporter
CodeSet

Master
Mix

Flick to mix &
briefly spin down

Aliquot 10 µl master mix to each tube

Add sample

3

☐

Add the volumes of prepared
RNA sample and protein sample
(from MAN-10066) to each tube
as shown in the table:

nCounter
System

RNA lysate

Protein lysate

Nuclease-free
water

Max/Flex

4 μL

1 μL

0 μL

Sprint

2 μL

.5 μL

2.5 μL

4

Add Capture ProbeSet

☐

Flick-mix Capture ProbeSet and
spin down briefly.

☐

Add 2 µL of Capture ProbeSet to
each tube.

☐

Cap tightly, flick-mix, and spin
down briefly.

Capture
ProbeSet

Flick to mix &
briefly spin down

Aliquot 2 μl to each tube

Flick to mix
& briefly
spin down
Aliquot 2 µl to each tube

Hybridize

5

☐

Immediately place tubes in the
thermocycler at 65°C for
16–24 hours. Maximum
hybridization time should not
exceed 48 hours.

OPTION A: Use nCounter® MAX/FLEX

65°C for 16-24 hours
(48 hours maximum)

OPTION B: Use nCounter® SPRINT
nCounter SPRINT™ Profiler

ncounter SPRINT profiler

6a

Load nCounter MAX/FLEX

See MAN-C0035, nCounter Analysis System User Manual
for details.

6b

Load nCounter SPRINT

See MAN-10017, nCounter SPRINT Profiler User
Manual for details.
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Trademarks
NanoString, NanoString Technologies, the NanoString logo, and nCounter are trademarks or registered trademarks
of NanoString Technologies, Inc., in the United States and/or other countries

Copyright
© 2017–2021 NanoString Technologies, Inc. All rights reserved.

Contact Information
NanoString Technologies, Inc.
530 Fairview Avenue North
Seattle, Washington 98109
USA
Tel: +1 888 358 NANO (+1 888.358.6266)
Email: support@nanostring.com
Website: www.nanostring.com
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