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1) To request core services and to schedule equipment you must be registered under your PI as a 


member in our iLab website (https://nci.corefacilities.org/account/login).  Log-in using your NIH 
credentials (NIH Username and password, not your PIV card) as an internal NCI user (even if you 
are from a different institute).  
 
a) If you are a new member, register as a member under your PI from the drop-down list. Please 


note that you will not be able to register unless your PI is already in system with a CAN number. 
Contact the Core manager (liz_conner@nih.gov) if your PI is not listed. 
 


2) Contact  at Inna Dzekunova Nanostring Technologies to order your code sets.  Make sure to 
indicate that you will be working with the CCR Genomics Core as we provide the Master kits. 


  e-mail: idzekunova@nanostring.com 
  Cell: 443-844-0815 


3) Once your code set arrives, you can make an appointment with us for the day you would like to set 
up your hybridization.  Reservation can be made Monday -Thursday only between 1-3 PM. Keep in 
mind that samples are run in groups of 12 and that we can only process 36 samples in one day. 
Everything up to the hybridization step will be done by you. 
 


4) On the day of your reservation, you will come to our lab and set up your hybridization.  We have 
the buffer for your master mix and strip tubes.  Just follow your protocol which should be included 
in the Nanostring-provided thumb drive.  We will need the thumb-drive to upload your RLF to the 
digital analyzer.  


 
a) COVID Restrictions: To accommodate the strict rules of social distancing, we will now ask that 


you set up the hybridizations in your own lab and deliver them on ice immediately following set 
up.  We can provide the NanoString tubes and hybridization buffer prior.  This step is a little 
time sensitive so if you cannot make it to the core within 15 of setting up your hybridization,  
we would suggest you add the last reagent (2ul of capture probe) when you get here.   


 
5) Place your strip tubes, capped, labeled 1-12 into thermal cycle at the appropriate hybridization 


temperature indicated in your protocol and notify staff that you have finished. All post-
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hybridizations steps will be done by us. Results are typically generated are emailed or placed in 
your data destination folder within 24 h of the hybridization set up. 
 


6)  Complete the service request for Nanostring on the iLab website 
a) Enter sample names into the “Sample Grid.” Copy and paste sample names into the sample grid 


rather than uploading an excel file or typing in sample names.  Make sure to click “Confirm”. 
b) Sample names cannot be longer than 31 characters or contain any of these characters  + \ / [ ] ; 


: ‘ “ { } | < >.  Keep it simple. 
c) Remember to include the name of your RLF. 
d) Staff can enter iLab request for you if you provide the RLF and samples names to us in an e-


mail. 
 


7) We do charge for this service.   All the consumables for the instruments are furnished by us and we 
charge $24/sample for NCI and $48/sample for NON-NCI users. 
 


8) NOTE NCI CCR USERS: Nanostring reagents (code sets) are eligible for 50% OSTR subsidy.  Please 
request subsidy directly at the STARS subsidy site.  Upon approval of the subsidy request, please 
forward this email outlining our charges to Ashley Jordre (ashley.jordre@nih.gov), as proof of 
purchase.  Please include the OSTR Subsidy ID# in the subject line.   Contact either David Goldstein 
(goldsted@mail.nih.gov) or Mariam Malik (malikm@mail.nih.gov) if you have questions. 
 


 
Help with data analysis & nSolver™ Analysis Software contact Nanostring FAS, Min Moo 
mmo@nanostring.com 
 
Check out NanoString’s latest tips and tricks below! 


****************************************************************** 


nSolver and data analysis 


- Follow our training curriculum to expedite your analysis! 
 


Sample Prep and QC 


- Guidelines for purified RNA and lysates from fresh/frozen samples (refer to the attached) 
- Tips for microRNA in plasma, serum, and biofluids. 
 


Useful tips from outside NanoString 


- An overview of RNA isolation 
- RNA yield and storage considerations. 


 


****************************************************************** 


The CCR Genomics Core would like to remind our customers that it is important to acknowledge the core in 
scientific publications, posters, and presentations that include data derived from the facility.  Proper 
acknowledgment provides a visible measure of the impact of the core and is thus essential for our existence both 
for our continued funding and leadership support.   It also helps tremendously in our future effort to secure 
additional instruments and services.   Acknowledgment at the authorship-level would be strongly appreciated 
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when extensive collaborative efforts are involved.  Please send us a reprint of the paper, or an e-mail including 
the reference information for any publication in which the CCR Genomics Core is acknowledged. 


An example of Acknowledgement: 


[Insert name of services(s) here] was conducted at the CCR Genomics Core at the National Cancer Institute, NIH, 
Bethesda, MD 20892. 
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Gene Expression CodeSet RNA Hybridization Protocol 
This manual includes instructions for setting up hybridization reactions for gene expression assays that 
utilize NanoString’s standard CodeSet chemistry for off-the-shelf XT panels as well as custom-designed 
XT assays. 


For gene expression assays that utilize off-the-shelf Vantage RNA panels or custom-designed XT 
Elements assays, refer to the Vantage RNA Hybridization Protocol or XT Elements user manuals, 
respectively. 
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Overview 
NanoString’s patented molecular barcodes provide a true digital detection technology capable of highly 
multiplexed analysis. CodeSet chemistry uses a Reporter CodeSet and a Capture ProbeSet to bind to the 
target. Excess probes are removed, and hybridized probes bind to the cartridge. The target-probe 
complexes are immobilized and aligned on the cartridge, and the barcodes are counted on nCounter® 
systems.  


 
Figure 1. CodeSet chemistry: Capture and Reporter probes bind to the target. 


Choose from NanoString's broad portfolio of expertly curated, ready-to-use gene expression panels. Each 
multiplex panel contains up to 770 genes and is customizable with additional unique targets. Simple 
workflow of less than 15 minutes hands-on time and streamlined data analysis in under 24 hours. 


• Compatible with total RNA, FFPE, cell lysate, PBMC, plasma, serum, and more. 


• No amplification, cDNA conversion or library prep with as little as 25 ng input material required. 


• Primer pools available for use with multi-target enrichment for low input material or single-cell 
analysis. 


All nCounter gene expression panels are sold in increments of 12 reactions. Master Kits (for MAX or FLEX 
systems) or SPRINT Reagents and Cartridges (for SPRINT) are also required and sold separately.  
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Materials and Reagents 


Materials Supplied by NanoString 


The materials listed  in Table 1 are supplied by NanoString for CodeSet processing. 


Table 1. Materials supplied by NanoString 


Item Description Storage  
Reporter CodeSet Barcoded Reporter Probes At or below -80°C 


Capture ProbeSet Capture Probes At or below -80°C 


Reporter Plus CodeSet (optional) Barcoded Reporter Plus Probes At or below -80°C 


Capture Plus ProbeSet (optional) Capture Plus Probes At or below -80°C 


Hybridization Buffer Supplied with nCounter Master Kits and SPRINT 
Reagent Packs 


RT (15–25°C) 


Panel Standard (Optional) Optional sample used for Calibration At or below -20°C 


Additional Materials Required 


The additional materials listed in Table 2 are required to complete the hybridization setup. 


Table 2. Additional materials required 


Item Manufacturer Part No.  
Thermal Cycler Various Various 


Microfuge or picofuge Various Various 


NanoDrop or QuBit* ThermoFisher Various 


Bioanalyzer 2100* Agilent G2939BA 


12-tube PCR hybridization strip Various Various 


Multi-channel pipettor Various Various 


Pipettes for 0.5–10, 2–20, 20–200 μL* Rainin Various 


96-well clear polystyrene round-bottom plates* Corning 351177 


Disposable gloves Various Various 


RNeasy® Mini Kit* (optional) QIAGEN 74104, 74106 


Proteinase K Solution (20 mg/mL)** ThermoFisher AM2546 
*Alternative products can be used if they offer similar function and reliability. 
**If using crude whole cell lysates as sample input, Proteinase K must be added to the CodeSet Master Mix. 


IMPORTANT: NanoString highly recommends verifying the integrity of total RNA samples 
via denaturing PAGE or Bioanalyzer before proceeding with hybridization. Recommended 
Total RNA sample: 50 ng to 300 ng per hybridization assay. Recommended starting 
amount varies depending on your NanoString Instrument platform and your sample 
quality (see Table 3). 


  



https://www.agilent.com/en/product/automated-electrophoresis/bioanalyzer-systems/bioanalyzer-instrument/2100-bioanalyzer-instrument-228250

https://www.shoprainin.com/Products/Pipettes-and-Tips/Pipettes/Single-Channel-Manual-Pipettes/c/MTMP001?q=%3Aname-asc%3Atech327679%3ALiteTouch%2BSystem%2BLTS&text=#facet_tech327679

https://www.qiagen.com/us/search/products?query=74104

https://www.qiagen.com/us/search/products?query=74106

https://www.thermofisher.com/order/catalog/product/AM2546?SID=srch-hj-AM2546#/AM2546?SID=srch-hj-AM2546
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Sample Input Recommendations 
Table 3 provides recommendations for unamplified total RNA required for the CodeSet hybridization. 


Table 3. Nucleic Acid Sample Input Recommendations 


Analyte MAX/FLEX SPRINT 


Unamplified Total RNA 
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) 


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 x g 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. 


  



https://www.nanostring.com/download_file/view/867/3778

https://www.nanostring.com/download_file/view/867/3778

https://www.nanostring.com/download_file/view/860/3778

https://www.nanostring.com/download_file/view/860/3778
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Gene Expression CodeSet RNA Hybridization Protocol 
GENERAL PROBE HANDLING WARNING: During setup of the reaction, do not vortex or 
pipette vigorously to mix as it may shear the 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 rpm 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: 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 the thermal cycler to 65°C with a heated lid at 70°C. 


NOTE: If using cell lysates, see MAN-10051, Preparing RNA and Lysates from Fresh Frozen 
Samples. 


NOTE: If using Panel Plus or CodeSet Plus, refer to the CodeSet RNA Hybridization 
Protocol with Panel Plus or CodeSet Plus. 


2. Remove Reporter CodeSet and Capture ProbeSet tubes from the freezer and thaw at room 
temperature. Invert or flick the tube several times to mix well and briefly spin down reagents. 


IMPORTANT: After it has thawed, inspect the tube of Reporter CodeSet to make sure no 
colored precipitate is present. If you see a colored precipitate, heat the entire tube to 
75°C for 10 minutes and cool at room temperature before using. 


3. Create a hybridization Master Mix by adding the following reagents to the tube containing the 
Reporter CodeSet. Do not remove the Reporter CodeSet from the tube, add components directly into 
the CodeSet tube. Do not add the Capture ProbeSet to the master mix. 


Table 4. CodeSet Master Mix for one nCounter assay (12 reactions + 2 reactions of dead volume)* 


Component Master Mix (µL) Per Reaction (µL) 
Reporter CodeSet In tube (42) 3 


Hybridization Buffer 70 5 


Total Volume 112 8 


*IMPORTANT: If using crude whole cell lysates as sample input, add Proteinase K to the 
CodeSet Master Mix at a final concentration of 200 μg/mL (for 20 mg/ml Proteinase K 
solution in the final hybridization volume of 15 μl, add 2.1 μL into the 14-reaction 
hybridization Master Mix). 


4. Flick or invert the tube repeatedly to mix then briefly spin down the Master Mix. 



https://www.nanostring.com/download_file/view/860/3778
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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. Prepare hybridization reactions using a fresh tip for pipetting into each well: 


a. Add 8 μL of Master Mix to each well of a strip tube.  


b. Add 5 µL of sample (or diluted Panel Standard) to each tube containing Master Mix. If you are 
using a Panel Standard, see the section Panel Standard Usage for details. 


c. Mix the Capture ProbeSet tube by inverting or flicking, and briefly spin down the contents. 


d. Add 2 μL of Capture ProbeSet to each tube. 


e. Cap the strip tubes tightly and mix by inverting the tubes several times and flicking to ensure 
complete mixing. 


f. Spin briefly and immediately place the tubes in a pre-heated 65°C thermal cycler. 


7. Incubate hybridization reactions for at least 16 hours. Maximum hybridization time should not 
exceed 48 hours. 


8. Incubate at 4°C once desired hybridization time is reached and process the following day. Do not leave 
the reactions at 4°C for more than 24 hours or increased background may result. 


NOTE: 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. 


9. 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). 


  



https://www.nanostring.com/download_file/view/256/3778
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Quick Reference


GX CodeSet RNA Hybridization Setup


☐ Preheat thermocycler to 65° C
with a heated lid at 72°C.


☐ Thaw codeset & samples.


Prepare for hybridization1


Preheat to 65°C with a heated lid at 72°C


Add sample 3


☐ Add 5 µl of sample to each tube.


Note: If using less than 5 μL of sample, 
add RNAse-free water to each tube to 
bring the volume to 13 μL. 


5 µL of
sample
(each)


2


☐ Add 70 µL of Hybridization Buffer
to the Reporter CodeSet tube to
create Master Mix.


☐ Flick to mix, then briefly spin down
contents.


☐ Aliquot 8 µL of Master Mix into
each tube of a labeled 12-tube strip.


Create & aliquot Master Mix


Aliquot 8 µL of master mix to each tube


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.


4


Aliquot 2 µl to each tube


Capture
ProbeSet


Flick to mix & 
briefly spin down


Flick to mix & 
briefly spin down


Please read through the full protocol before beginning. This illustrated workflow is intended for quick reference at the bench.


70 µL Hybridization
Buffer


Reporter
CodeSet


Master 
Mix


Flick to mix & 
briefly spin down


+ =







ncounter SPRINT profiler


nCounter SPRINT™ Profiler


OPTION A: Use nCounter® MAX/FLEX OPTION B: Use nCounter® SPRINT


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


Load nCounter MAX/FLEX 6a


See MAN-10017, nCounter SPRINT Profiler User 
Manual for details.


Load nCounter SPRINT6b


Hybridize5


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


Aliquot 2 µl to each tube


65°C for 16-24 hours
(48 hours maximum)
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Panel Standard Usage 
Some panels are available with a Panel Standard. The Panel Standard contains a pool of synthetic DNA 
oligonucleotides that correspond to the target sequence of each of the probe sets in the panel. This 
enables normalization of the data to control for potential user, instrument, and lot-to-lot variation, 
which is important when comparing data from studies run at different times. Additionally, panel 
standard is required for some analytical methods to allow proper normalization and calculation of 
gene signatures or other advanced metrics. 


NanoString recommends that at a minimum, Panel Standard be run at least once per purchased lot of 
panel. A typical study may include the panel standard more frequently, e.g., one lane of panel 
standard for every two to three cartridges. The most rigorous studies will include one lane of Panel 
Standard per cartridge to enable the most controlled data analysis. 


IMPORTANT: Users should take extreme care to avoid contaminating samples, reagents 
or master mix with the Panel Standard, as this will produce unusable data. Change tips 
before and after dispensing the Panel Standard. 


Use of the Panel Standard 


1. The Panel Standard is supplied at a concentrated stock solution in 4.5 µL and stored at less than -20°C. 
Remove one tube of Panel Standard stock solution and thaw completely at room temperature. 


2. Briefly vortex, then spin down. 


3. Dilute by adding 33 µL TE, pH 8.0, or nuclease-free water directly to the stock solution. 


4. Mix well by vortexing at least 10 seconds, then spin down. 


5. Use 5 µL of the dilute Panel Standard in the hybridization reaction, the same as you would add sample. 


6. The diluted Panel Standard sample should not be re-frozen. If additional Panel Standard need to be 
run in the future, prepare a fresh dilution from a new vial. 
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Gene Expression CodeSet RNA Hybridization Protocol with Panel Plus 
or CodeSet Plus 


GENERAL PROBE HANDLING WARNING: During setup of the reaction, do not vortex or 
pipette vigorously to mix as it may shear the 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 rpm 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.  


IMPORTANT: For CodeSet Plus scans, a combined RLF must be acquired in order to 
properly count both the probes in the base panel as well as the add-in genes in the Plus 
portion of the panel. See Preparing the RLF for more information. 


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 the thermal cycler to 65°C with a heated lid at 70°C. 


NOTE: If you are using cell lysates, see MAN-10051, Preparing RNA and Lysates from Fresh 
Frozen Samples. 


NOTE: If you are not using Panel Plus or CodeSet Plus, use the CodeSet Hybridization 
Setup. 


2. Remove Reporter CodeSet, Capture ProbeSet, Reporter Plus and Capture Plus tubes from the freezer 
and thaw at room temperature. Invert or flick the tube several times to mix well and briefly spin down 
reagents. 


IMPORTANT: After it has thawed, inspect the tube of Reporter CodeSet to make sure no 
colored precipitate is present. If you see a colored precipitate, heat the entire tube to 
75°C for 10 minutes and cool at room temperature before using. 


3. Create a hybridization master mix by adding the following reagents to the tube containing the 
Reporter CodeSet (Table 5). Do not remove the Reporter CodeSet from the tube, add components 
directly into the CodeSet tube. Do not add the Capture ProbeSet or Capture Plus to the master mix. 


  



https://www.nanostring.com/download_file/view/860/3778
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Table 5. CodeSet + Panel/CodeSet Plus Master Mix for one nCounter assay (12 reactions + 2 reactions of dead 
volume)* 


Component Master Mix (µL) Per Reaction (µL) 
Reporter CodeSet In tube (42) 3 


Reporter Plus  28 2 


Hybridization Buffer 70 5 


Total Volume 140 10 


*IMPORTANT: If using crude whole cell lysates as sample input, add Proteinase K to the 
CodeSet Master Mix at a final concentration of 200 μg/mL (for 20 mg/ml Proteinase K 
solution in the final hybridization volume of 18 μl, add 2.5 μL into the 14-reaction 
hybridization Master Mix). 


4. Flick or invert the tube repeatedly to mix then briefly spin down the Master Mix. 


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. Prepare hybridization reactions using a fresh tip for pipetting into each well: 


a. Add 10 μL of Master Mix to each well of a strip tube. 


b. Add 5 µL of sample (or diluted Panel Standard) to each tube containing Master Mix. If you are 
using a Panel Standard, see Panel Standard Usage for details. 


c. Mix the Capture ProbeSet and Capture Plus tubes by inverting or flicking, and briefly spin down 
the contents. 


d. Create a Master Capture by adding 14 µL of the Capture Plus directly into the Core Capture 
ProbeSet tube containing 28 µL. Mix by inverting or flicking, and briefly spin down the contents. 


e. Add 3 µL of Master Capture to each tube. 


NOTE: Final hyb volume for Core CodeSet + Panel/CodeSet Plus will be 18 µL. 


f. Cap the strip tubes tightly and mix by inverting the tubes several times and flicking to ensure 
complete mixing. 


g. Spin briefly and immediately place the tubes in a pre-heated 65°C thermal cycler. 


7. Incubate hybridization reactions for at least 16 hours. Maximum hybridization time should not 
exceed 48 hours. 


8. Incubate at 4°C once desired hyb time is reached and process the following day. Do not leave the 
reactions at 4°C for more than 24 hours or increased background may result. 


NOTE: 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. 
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9. 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).  


Preparing the RLF 


All nCounter Plus reagents are accompanied by an add-in library file (ALF), which specifies the association 
between each Plus reagent and its target. Information from the ALF must be merged with the reporter 
library file (RLF) from the original CodeSet prior to scanning on the Digital Analyzer. Failure to merge an 
ALF with the original RLF will result in no count information being collected for targets of Plus reagents. 
Counts that are not scanned are not recoverable on MAX/FLEX instruments. 


To obtain a merged RLF file, email NanoString at bioinformatics@nanostring.com. Include both the ALF 
for your Plus product and the RLF for the CodeSet that you want to spike into the Plus product. A new 
merged RLF will be generated and emailed to the requestor’s address that contains all probe information 
for both the Plus product and the original CodeSet. 


IMPORTANT: Failure to use the merged RLF during the subsequent scan will result in 
incomplete barcode scanning and the loss of data from a subset of the included probes.   


  



https://www.nanostring.com/download_file/view/256/3778

https://www.nanostring.com/download_file/view/256/3778

https://www.nanostring.com/download_file/view/254/3778
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Quick Reference


GX CodeSet RNA CodeSet/Panel Plus Hybridization Protocol


☐ Preheat thermocycler to 65° C
with a heated lid at 72°C.


☐ Thaw samples and Codeset and
CodeSet Plus tubes.


Prepare for hybridization1


Preheat to 65°C with a heated lid at 72°C


☐ Add 5 µl of sample to each tube.


Note: If using less than 5 μL of sample, 
add RNAse-free water to each tube to 
bring the volume to 15 μL.


Add sample 3 5 µL of
sample
(each)


Please read through the full protocol before beginning. This illustrated workflow is intended for quick reference at the bench.


Aliquot 3 µl Master Capture (2 µl Capture ProbeSet & 1 µl Capture Plus) to each tube


Add Master Capture


☐ Flick-mix Capture ProbeSet and
Capture Plus tubes and spin down
briefly.


☐ Add 14 µL of Capture Plus to the
Capture ProbeSet to create the
Master Capture. Flick to mix, then
briefly spin down contents.


☐ Add 3 µL of Master Capture to
each tube.


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


4


Capture
ProbeSet


Capture
ProbeSet


Capture
Plus


14 µL 
Capture


Plus


Master 
Capture


3 µL of 
Master


Capture
(each)


Flick to mix & 
briefly spin down


Flick to mix
& briefly 


spin down


+


2


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


☐ Flick to mix, then briefly spin
down contents.


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


Create & aliquot Master Mix


Aliquot 10 µl master mix to each tube


28 µL 
Reporter


Plus


70 µL 
Hybridization


Buffer


Reporter
CodeSet


Master 
Mix


Flick to mix & 
briefly spin down


+ + =







ncounter SPRINT profiler


nCounter SPRINT™ Profiler


OPTION A: Use nCounter® MAX/FLEX OPTION B: Use nCounter® SPRINT


Hybridize5


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


Aliquot 2 µl to each tube


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


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


Load nCounter MAX/FLEX 6a


See MAN-10017, nCounter SPRINT Profiler User 
Manual for details.


Load nCounter SPRINT6b
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Introduction 
Formalin-fixed paraffin-embedded (FFPE) tissue specimens are highly valuable sources of sample material 
for biological assays. However, this material can often be challenging to process for downstream analyses. 
Many parameters of both the FFPE samples (such as storage time and conditions, fixation time, and 
specimen size) and nucleic acid extraction methodology can impact the quality and quantity of extracted 
material. This document outlines important information related to the use and extraction of nucleic acid 
from FFPE samples for use in nCounter® assays. For information on working with fresh/frozen samples, 
see Preparing RNA and Lysates from Fresh Frozen Samples (MAN-10051). 


  



https://www.nanostring.com/download_file/view/860/3778
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Recommended Materials 
Table 1 lists materials and equipment necessary to run nCounter® XT Assays. Table 2 lists recommended 
materials for RNA purification. 
Table 1. Materials recommended for all nCounter assays 


Materials/Equipment Manufacturer Part Number(s) 
NanoDrop OR Qubit Fluorometer* Thermo Fisher Various 


Bioanalyzer® 2100* Agilent G2939BA 


Thermal cycler with a programmable lid Various Various 


Microcentrifuge or picofuge Various Various 


Pipettes for 0.5–10, 2–20, 20–200 μL* Rainin Various 


Disposable gloves Various Various 
* Equivalent products from another manufacturer are acceptable  
 


Contact NanoString Support with questions about the compatibility of products not listed here. 
Table 2. Additional materials recommended for gene expression assays using total RNA (standard protocol) 


Material Manufacturer Part Number(s) 
RNeasy Mini Kit 
(or an equivalent kit from another manufacturer) 


QIAGEN® 74104 or 74106 


IMPORTANT: NanoString highly recommends verifying the integrity of total RNA samples 
via denaturing PAGE or Bioanalyzer before proceeding with hybridization. 


IMPORTANT: All assays require PCR tubes to perform the sample hybridization reaction. 
Ensure that these tubes meet the guidelines provided by the thermal cycler 
manufacturer. Strip tubes may be helpful, but individual tubes may also be used. 


While any thermal cycler-compatible tube will work for hybridization, those tubes will not 
work for the Prep Station. Any hybridizations done in non-NanoString-supplied strip tubes 
must be transferred to the strip tubes supplied in the Master Kit. 


  



https://www.agilent.com/en/product/automated-electrophoresis/bioanalyzer-systems/bioanalyzer-instrument/2100-bioanalyzer-instrument-228250

https://www.shoprainin.com/Products/Pipettes-and-Tips/Pipettes/Single-Channel-Manual-Pipettes/c/MTMP001?q=%3Aname-asc%3Atech327679%3ALiteTouch%2BSystem%2BLTS&text=#facet_tech327679

mailto:support@nanostring.com

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-mini-kit/#orderinginformation
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Thermal Cycler Guidelines 
Thermal cyclers are produced by a wide variety of manufacturers and possess a wide variety of features. 
NanoString recommends using a model with a programmable heated lid. Models without programmable 
lids may reach a very high temperature that causes tubes to melt or deform. However, programmable lids 
may offer different levels of control. 


• Ideally, NanoString recommends a thermal cycler with a heated lid that can adjust throughout the 
protocol. The heated lid should be set to 5°C greater than the current incubation temperature at any 
moment. 


• Some heated lids cannot be assigned a floating temperature. In this situation, program the heated 
lid to be 5°C greater than the maximum temperature during the protocol. The heated lid should not 
exceed 110°C. 
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Sample Input Recommendations for Isolated RNA 
The nCounter Analysis System and nCounter SPRINT Profiler utilize different methods for sample 
processing and digital imaging, although the underlying nCounter chemistry is unchanged. NanoString 
recommends using 50% less sample for assays performed on the nCounter SPRINT Profiler compared to 
the nCounter Analysis System to avoid saturation of the imaging surface, which can reduce data quality. 


Use Table 3 to determine the recommended sample input for most assays included in this manual. (These 
recommendations do not apply to the RNA:Protein assay, which is optimized for cell number. For 
RNA:Protein, refer to RNA:Protein Hybridization Setup). These recommendations apply to sample mass 
only; sample volume does not vary between systems. 
Table 3. Recommended sample input mass for nCounter XT assays 


Sample Type nCounter® Analysis System 
(MAX/FLEX) 


nCounter® SPRINT Profiler 


FFPE-derived RNA 300 ng 150 ng 


Low Input Material (see MAN-10046 for 
sample prep guidance) 


up to 8 μL of amplified sample up to 5 μL of amplified sample 


Factors Influencing RNA Yield 
RNA yield from FFPE samples is impacted by many factors, including time from excision to fixation, fixation 
time, tissue type, sample age, surface area of the section, cellularity, section thickness and extraction 
method. It is important to take such factors into consideration when determining the amount of tissue 
required for any given assay. 


For many sample types, sections as thin as 5 µm may be used, however, yield is generally optimal with 
sections that are 10–20 µm thick due to the higher percentage of intact cells in larger sections. 


The tissue type can significantly influence the overall cellularity of a sample, which is directly correlated 
with yield. It is critical to understand the cellular makeup of your tissues prior to extraction; NanoString 
recommends serial sections be taken for histological or pathological evaluation before and after the 
sections are cut to be used for nucleic acid extraction. 


A wide variety of extraction methods can be employed to isolate RNA from FFPE samples. Regardless of 
the extraction method employed, it is important to quantify and assess the quality of extracted material 
prior to hybridization. This protocol uses the Qiagen RNeasy Mini Kit and provides important 
considerations for assessment of RNA quality and yield. 


 


  



https://www.nanostring.com/download_file/view/868/3778

https://www.nanostring.com/download_file/view/732/3778

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation
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Guidelines: Quantifying Purified RNA and Assessing Quality 
Assess RNA quality using a Fragment Analyzer (e.g., Bioanalyzer) and RNA quantity using fluorescence 
(e.g., Qubit Fluorometer ) or spectrophotometry (e.g., Nanodrop) methods. While fluorometric assays 
usually provide more accurate results, NanoString input recommendations refer to spectrophotometric 
(Nanodrop) readings. We recommend determining the 260/280 and 260/230 OD ratios from the 
spectrophotometer results to assess the purity of the isolated RNA (see below). 


NOTE: Quantification of dilute material (below ~20 ng/μL) via spectrophotometry should 
be interpreted with caution. Fluorescent-based quantification methods yield more 
accurate results in these situations. 


Quantification tends to be most accurate when the A260/280 and A260/230 ratios are high: 


• The A260/280 ratio is generally used to determine protein contamination of a nucleic acid sample as 
aromatic proteins have a strong UV absorbance at 280 nm. For pure RNA, A260/280 ratios should be 
~2.1. A lower ratio indicates likely protein contamination, which may artificially inflate RNA quantity 
measurements. 


• The A260/230 ratio indicates the presence of organic contaminants, such as (but not limited to): 
phenol, TRIzol, chaotropic salts and other organic compounds. Samples with 260/230 ratios below 
1.8 typically have a significant amount of these contaminants and these may interfere with 
downstream applications involving enzymes, such as amplification. In a pure sample, the A260/230 
should be close to 2.0. 


• Evaluate RNA quality using a fragment analysis system to measure nucleic acid fragmentation. 
NanoString recommends that at least 50% of the sample be greater than 200 nucleotides (nt) in 
length for optimal performance. RNA samples that exhibit greater levels of fragmentation may still 
be used but input levels may need to be increased (see below). 


Appropriate input may be estimated with the following equation: 


(100/percent of sample > 200 nt) x 100 ng (or 50 ng for SPRINT) 


The percent of samples greater than 200 nt can be estimated by having the BioAnalyzer or Tape 
Station calculate the percent of the sample between 50–200 nt and subtracting that quantity from 
100%. This calculation is a tool to help estimate ideal input, but not a complete predictor of success; 
it is less predictive in samples with less than 25% of fragments greater than 200 nt and samples with 
extremely low concentration (<10 ng/µL). Based on the estimations, we also recommend grouping 
the input amounts in reasonable buckets (e.g., 100 ng/125 ng/150 ng/200 ng), instead of trying to 
use precise ng values for each sample. 
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• For most nCounter applications, sample input volumes are 5 µL and a range of 50–300 ng for 
MAX/FLEX or 25–150 ng for SPRINT. Starting with 100 ng for MAX/FLEX or 50 ng for SPRINT is 
recommended. As such, purified RNA samples should have a minimum concentration of 20–60 
ng/µL. For samples that are more dilute, concentration may be performed by column concentration 
(such as the Amicon Ultracel-3 3000 kDa MWCO or the 3000 kDa MWCO by Millipore), ethanol 
precipitation, or SpeedVac if no downstream enzymatic steps are required. For samples that have 
less total RNA abundance, amplification may be required prior to inclusion in an nCounter 
hybridization. In such cases, as little as 10 ng (2.5 ng/µL) of RNA from FFPE may be used. 


NOTE: See MAN-10046 for additional information on the use of the nCounter Low RNA 
Input Kit. 


• Store purified RNA at -80°C. 
  



https://www.nanostring.com/download_file/view/732/3778

https://www.nanostring.com/products/sample-prep-and-ncounter-consumables/ncounter-low-rna-input-kit

https://www.nanostring.com/products/sample-prep-and-ncounter-consumables/ncounter-low-rna-input-kit
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Protocol: FFPE Sample Deparaffinization and Purification  
NOTE: RNA Prep from FFPE takes a minimum of 5 hours to complete when using the 
Qiagen RNeasy Mini Kit with this deparaffinization protocol. 


IMPORTANT: Do not deparaffinize a slide for protein preparation using this protocol. A 
different protocol is outlined for this purpose in Protein Processing for FFPE Samples 
(MAN-10053). 


Table 4. Materials for extracting and quantifying nucleic material from FFPE samples 


Material Manufacturer Part 
Qiagen RNeasy Mini Kit QIAGEN 73504 


D- or R-Limonene Various Various  


100% Ethyl Alcohol (EtOH), ACS grade or better  Various Various 


Glycerol Various Various 


Agilent Bioanalyzer (or similar system) Various Various 


1. If the starting material is FFPE curls, follow the instructions outlined in the Qiagen RNeasy Mini Kit 
manual for purifying RNA from FFPE samples. 


If the starting material is slide-mounted FFPE tissue sections, proceed with Step 2. 


2. Place the slides in a rack and gently performing the following washes using Coplin jars: 


� D- or R-Limonene: 2 minutes 


� New bath of D- or R-Limonene: 2 minutes 


� 100% ethanol: 2 minutes 


� Nuclease-free water: 1 minute 


3. Air dry the slides. 


4. Once the slides are dry, add enough 3% glycerol to cover the tissue in order to prevent pellet loss. 


5. Wipe up excess 3% glycerol around the cell sections using an absorbent tissue. 


6. Scrape the sections in a single direction on the slide with a clean razor blade to create a cohesive mass. 


7. Use a small volume (<150 µL) of Buffer PKD from the Qiagen RNeasy Mini Kit to transfer the cohesive 
mass into a 1.5 mL tube. 


8. Add Buffer PKD to the sample to bring the final volume to 150 µl total. 


9. Add 10 µl proteinase K and mix by vortexing. 


10. Perform the remaining post-PKD/ProK-digestion steps outlined in the Qiagen RNeasy Mini Kit 
instructions to purify RNA 


11. Extracted nucleic acid should be stored at -80°C. 



https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation

https://www.nanostring.com/application/files/1614/9910/9795/MAN-10053-01_Protein_Processing_for_FFPE_Samples.pdf

https://www.nanostring.com/application/files/1614/9910/9795/MAN-10053-01_Protein_Processing_for_FFPE_Samples.pdf

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/rna-purification/total-rna/rneasy-ffpe-kit/#orderinginformation
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Trademarks 
NanoString, NanoString Technologies, the NanoString logo, nCounter, and nSolver are trademarks or 
registered trademarks of NanoString Technologies, Inc., in the United States and/or other countries. All 
other trademarks and/or service marks not owned by NanoString that appear in this document are the 
property of their respective owners. 


© 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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Introduction 
Many nCounter® assays are compatible with both extracted RNA and cell lysates. This document outlines 
important information related to preparing isolated RNA or lysates from fresh/frozen samples to be used 
in nCounter assays. For information on working with FFPE samples, see MAN-10050, Preparing Nucleic 
Acids from FFPE Samples. 


  



https://www.nanostring.com/download_file/view/867/3778

https://www.nanostring.com/download_file/view/867/3778
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Materials 
Table 1 lists equipment that is needed to run nCounter® XT RNA Assays. Materials are recommended for 
RNA purification in Table 2. Information for cell lysates is provided in Whole Cell Lysates Guidelines. 


Table 1. Equipment needed for all nCounter assays 


Equipment Manufacturer Part Number(s) 
NanoDrop OR Qubit Fluorometer* Thermo Fisher Various 


Bioanalyzer 2100* Agilent G2939BA 


Microcentrifuge or picofuge Various Various 


Thermal cycler with a programmable lid Various Various 


Pipettes for 0.5–10, 2–20, 20–200 μL* Rainin Various 


Disposable gloves Various Various 
* Equivalent products from another manufacturer are acceptable  


Table 2. Materials recommended for gene expression assays using total RNA (standard protocol) or crude cell 
lysates as input 


Material Manufacturer Part Number(s) 
RNeasy Mini Kit* QIAGEN 74104 or 74106 


Proteinase K (20 mg/ml) solution Various Various 


iScript RT-qPCR Sample Preparation Reagent BioRad 170-8899 


Cells-to-CT Thermo Fisher 4391851C 


Buffer RLT QIAGEN 79216 
* Equivalent products from another manufacturer are acceptable  


IMPORTANT: NanoString highly recommends verifying the integrity of total RNA samples 
via denaturing PAGE or Bioanalyzer before proceeding with hybridization. 


IMPORTANT: All assays require PCR tubes to perform the sample hybridization reaction. 
Ensure that these tubes meet the guidelines provided by the thermal cycler 
manufacturer. Strip tubes may be helpful, but individual tubes may also be used. 


While any thermal cycler-compatible tube will work for hybridization, those tubes will 
NOT work for the Prep Station. Any hybridizations done in non-NanoString-supplied strip 
tubes MUST be transferred to the strip tubes supplied in the Master Kit. 


  



https://www.agilent.com/en/product/automated-electrophoresis/bioanalyzer-systems/bioanalyzer-instrument/2100-bioanalyzer-instrument-228250

https://www.shoprainin.com/Products/Pipettes-and-Tips/Pipettes/Single-Channel-Manual-Pipettes/c/MTMP001?q=%3Aname-asc%3Atech327679%3ALiteTouch%2BSystem%2BLTS&text=#facet_tech327679

https://www.qiagen.com/us/shop/sample-technologies/rna/total-rna/rneasy-mini-kit/#orderinginformation

http://www.bio-rad.com/en-us/product/iscript-rt-qpcr-sample-preparation-reagent?ID=M8ICF515

https://www.thermofisher.com/us/en/home/life-science/dna-rna-purification-analysis/rna-extraction/rna-types/total-rna-extraction/cells-to-ct-kits.html

https://www.qiagen.com/us/shop/lab-basics/buffers-and-reagents/buffer-rlt/#orderinginformation
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Sample Input Recommendations for Isolated RNA 
The nCounter Analysis System and nCounter SPRINT Profiler utilize different methods for sample 
processing and digital imaging, although the underlying nCounter chemistry is unchanged. NanoString 
recommends using 50% less sample for assays performed on the nCounter SPRINT Profiler compared to 
the nCounter MAX/FLEX Analysis System to avoid saturation of the imaging surface, which can reduce 
data quality. 


Use Table 3 to determine the recommended sample input for most assays (these recommendations do 
not apply to the RNA:Protein assay, which is optimized for cell number). With the exception of low input, 
these recommendations apply to sample mass only; sample volume does not vary based on Instrument. 
The recommended input is generalized for most cases and is intended to be used as a starting point. 


Table 3. Recommended sample input mass for nCounter XT assays 


Sample Type nCounter® Analysis System 
(MAX/FLEX) nCounter® SPRINT Profiler 


Total RNA 100 ng 50 ng 


Low Input Material (see MAN-10046 for 
sample prep guidance) 


up to 8 μL of amplified sample up to 5 μL of amplified sample 


Guidelines: Quantifying Purified RNA and Assessing Quality 
Assess RNA quality using a Fragment Analyzer (e.g., Bioanalyzer) and RNA quantity using fluorescence 
(e.g., Qubit Fluorometer ) or spectrophotometry (e.g., Nanodrop) methods. While fluorometric assays 
usually provide more accurate results, NanoString input recommendations refer to spectrophotometric 
(Nanodrop) readings. We recommend determining the 260/280 and 260/230 OD ratios from the 
spectrophotometer results to assess the purity of the isolated RNA (see below). 


NOTE: Quantification of dilute material (below ~20 ng/μL) via spectrophotometry should 
be interpreted with caution. Fluorescent-based quantification methods yield more 
accurate results in these situations. 


Quantification tends to be most accurate when the A260/280 and A260/230 ratios are high: 


• The A260/280 ratio is generally used to determine protein contamination of a nucleic acid sample as 
aromatic proteins have a strong UV absorbance at 280 nm. For pure RNA, A260/280 ratios should be 
~2.0 for RNA. A lower ratio indicates likely protein contamination, which may artificially inflate RNA 
quantity measurements. 


• The A260/230 ratio indicates the presence of organic contaminants, such as (but not limited to): 
phenol, TRIzol, chaotropic salts and other organic compounds. Samples with 260/230 ratios below 
1.8 typically have a significant amount of these contaminants and these may interfere with 
downstream applications involving enzymes, such as amplification. In a pure sample, the A260/230 
should be close to 2.0. 


  



https://www.nanostring.com/download_file/view/732/3778
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• Evaluate RNA quality using a fragment analysis system to measure nucleic acid fragmentation. 
NanoString recommends that at least 50% of the sample be greater than 200 nucleotides (nt) in 
length for optimal performance. RNA samples that exhibit greater levels of fragmentation may still 
be used but input levels may need to be increased (see below). 


Appropriate input may be estimated with the following equation: 


(100/percent of sample > 200 nt) x 100 ng (or 50 ng for SPRINT) 


The percent of samples greater than 200 nt can be estimated by having the BioAnalyzer or Tape 
Station calculate the percent of the sample between 50–200 nt and subtracting that quantity from 
100%. This calculation is a tool to help estimate ideal input, but not a complete predictor of success; 
it is less predictive in samples with less than 25% of fragments greater than 200 nt and samples with 
extremely low concentration (<10 ng/µL). Based on the estimations, we also recommend grouping 
the input amounts in reasonable buckets (e.g., 100 ng/125 ng/150 ng/200 ng), instead of trying to 
use precise ng values for each sample. 


• For most nCounter applications, sample input volumes are 5 µL and a range of 50–300 ng for 
MAX/FLEX or 25–150 ng for SPRINT. Starting with 100 ng for MAX/FLEX or 50 ng for SPRINT is 
recommended. As such, purified RNA samples should have a minimum concentration of 20–60 
ng/µL. For samples that are more dilute, concentration may be performed by column concentration 
(such as the Amicon Ultracel-3 3000 kDa MWCO or the Millipore 3000 kDa MWCO), ethanol 
precipitation, or SpeedVac if no downstream enzymatic steps are required. For samples that have 
less total RNA abundance, amplification may be required prior to inclusion in an nCounter 
hybridization. In such cases, as little as 10 ng (2.5 ng/µL) of RNA from FFPE may be used. 


NOTE: See MAN-10046 for additional information on the use of the nCounter Low RNA 
Input Amplification Kit. 


• Store purified RNA at -80°C. 
  



https://www.nanostring.com/download_file/view/732/3778





Preparing RNA and Lysates from Fresh Frozen Samples MAN-10051-05 


6 


Whole Cell Lysates Guidelines 
For most cell types, NanoString recommends a minimum of 5,000 to 20,000 cells (or cell equivalents) per 
hybridization reaction for measuring gene expression. Some cell types, such as freshly isolated immune 
cells, may require 20,000 to 30,000 cells per hybridization reaction for adequate input.  The required 
number of cells for any given application will ultimately be dependent on the abundance of the mRNA 
targets of interest in the sample to be assayed and should be determined empirically by the end user for 
their biological system. Furthermore, the maximum sample input volume when using cell lysates depends 
on the type of lysis buffer used. Cell type and number play an important role when choosing which buffer 
to use. Use the flow chart below (Figure 1) to determine the appropriate lysis buffer and lysis protocol for 
your sample preparation. 


NOTE: For a successful run, it is important to accurately count cells. NanoString strongly 
recommends either manually counting your cells with a hemocytometer or determining 
a scaling factor for your cell counter. Some automated cell counters can falsely inflate the 
true cell number in a sample resulting in lower-than intended input and poor-quality data. 


NOTE: Fixation alters the integrity and quality of nucleic acids. To ensure success of gene 
expression, lysis of fixed cells will require digestion with proteinase K and incubation at 
high temperature to reverse the cross linking. contact support@nanostring.com for more 
information. 


The list of suggested lysis buffers found in Figure 1 and their associated catalog numbers are listed here 
in Table 4. 


Table 4. Suggested lysis buffers* 


Lysis Buffer (Non- Chaotropic) Supplier  Catalog Number  
iScript RT-qPCR Sample Preparation Reagent  BioRad 170-8899 


Cells-to-CT  Thermo Fisher 4391851C 


Lysis Buffer (Chaotropic) Supplier Catalog Number 


Buffer RLT QIAGEN 79216 
*Proteinase K in Table 2 is recommended during the hybridization step with all lysis buffers in order to degrade any residual 
protein which has been collected along with the supernatant. Do not add proteinase K to the lysis buffer as this can make it more 
difficult to pellet the cells after lysis and thus increase the amount of cell debris in the lysate supernatant. 
  



mailto:support@nanostring.com

http://www.bio-rad.com/en-us/product/iscript-rt-qpcr-sample-preparation-reagent?ID=M8ICF515

https://www.thermofisher.com/us/en/home/life-science/dna-rna-purification-analysis/rna-extraction/rna-types/total-rna-extraction/cells-to-ct-kits.html

https://www.qiagen.com/us/shop/lab-basics/buffers-and-reagents/buffer-rlt/#orderinginformation





MAN-10051-05 Preparing RNA and Lysates from Fresh Frozen Samples  


7 


 


Figure 1. Lysate workflow 
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Preparing Cell Lysates with Non-chaotropic Buffers 


NanoString recommends lysing cells using a chemical- or detergent-based buffer (such as iScript or Cells-
to-Ct) for applications involving tissue culture cells (adherent and suspension). These buffers are non-
chaotropic, as they do not contain chaotropic salts, making them fully compatible with nCounter 
hybridization reagents. These buffers should be used such that final cell lysate concentrations are 
between 1,000–10,000 cells/µL. Lysate concentrations greater than 10,000 cells/µL may result in 
incomplete cell lysis. Up to 5 µL of lysate may be added to CodeSet hybridization reactions (up to 7 µL of 
lysate may be added for TagSet or PlexSet reactions) (Figure 1). 


Non-chaotropic buffers are also compatible with the Low RNA Input Kit and can be added to small 
numbers of primary and tissue culture cells (under 500 cells/µL) or cells can be sorted directly into lysis 
buffer. For more information, refer to the Low RNA Input Kit user manual (MAN-10046) or contact 
support@nanostring.com. 


Cell Lysate Protocol for Cultured Cells Using Non-chaotropic Buffers 


It is important to start with an optimal number of cells to achieve the minimum cell numbers 
recommended for cell lysate. 


1. Count your cells. 


2. For adherent cells, skip Steps 3 and 5. For suspension cells, centrifuge cells in a 96-well round bottom 
plate or microcentrifuge tube at 500xg for 5 minutes @ 4°C. 


3. Remove media by tilting plate and carefully aspirating media with a vacuum. Make sure to aspirate as 
much of the media as possible without disturbing the cell pellet. Residual media can dilute lysis buffer 
leading to incomplete lysis. 


4. Add lysis buffer to each well/tube. 


IMPORTANT: To prevent bubbles, which could lead to incomplete lysis, DO NOT go to 
second pipette stop and DO NOT pipette up and down at this step. 


5. Set pipette to half the volume of lysis buffer added. Pipette up and down slowly 10 times per sample 
while avoiding bubble formation. Change pipette tips with each row of cells to prevent cross-
contamination. 


6. Incubate lysates at room temperature for 5 minutes. 


7. Place lysates on ice to use immediately or freeze at -80°C for long-term storage. 


8. Use up to the ‘Max Hyb Volume’ of lysate recommended for your assay in each NanoString 
hybridization reaction (see Figure 1). 


NOTE: When preparing the hybridization, add Proteinase K to hybridization Master Mix 
at a final concentration of 200 µg/mL (For 20 mg/ml Proteinase K solution, add 2.1 µL into 
the 14-reaction hybridization Master Mix). 


  



https://www.nanostring.com/products/sample-prep-and-ncounter-consumables/ncounter-low-rna-input-kit

mailto:MAN-10046

mailto:support@nanostring.com
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Preparing Cell Lysates with Chaotropic Buffers 


As primary cells do not lyse efficiently in non-chaotropic buffers (except at low concentration, see above), 
complete lysis can be achieved using lysis buffers that contain chaotropic salts. These include Buffer RLT 
(QIAGEN) and other buffers with high concentrations of guanidine isothiocyanate. These buffers may alter 
nucleic acid hybridization thermodynamics and therefore some modifications to the protocol are 
necessary. NanoString recommends adding no more than 1.5 µL of cells lysed with chaotropic buffers to 
each nCounter hybridization reaction. For this reason, NanoString only recommends the use of Buffer RLT 
(or other chaotropic lysis buffers) for applications in which cells can be pelleted to achieve a minimum cell 
concentration of 5,000 cells/µL. When using lower cell numbers, the RLT protocol can be modified by 
diluting 1 part RLT buffer with 2 parts water. This allows complete lysis of cells up to 10,000 cells/µL and 
up to 4.5 µL can be loaded to the hybridization reaction (see detailed protocol below). 


To prepare cell lysates with Buffer RLT, or other buffers containing guanidine isothiocyanate, NanoString 
recommends following the guidance provided in the QIAGEN RNeasy® protocol (see Important Notes, 
page 16–27, of the RNeasy Mini Handbook v.06/2012). For most mammalian cell lines or cells freshly 
isolated from tissue, follow the basic steps below. For FACS-sorted cells, contact support@nanostring.com 
for more guidelines. 


Cell Lysate Protocol for Primary Cells with Total Starting Cell Number >150,000 per sample) 


1. Harvest an appropriate number of cells, and pellet by centrifugation at 400xg for 8 minutes @ 4°C in 
a microcentrifuge tube or a 96-well round bottom plate. Carefully remove all supernatant by 
aspiration.  


IMPORTANT: Failure to remove all supernatant may dilute lysis buffer and result in 
incomplete cell lysis. 


2. Disrupt cells by adding QIAGEN Buffer RLT. Addition of ß-mercaptoethanol to RLT is optional but may 
improve RNase inactivation in cells expressing high levels of RNase. Use 10 µL ß-mercaptoethanol per 
1 mL RLT. NanoString recommends lysing cells to achieve a final concentration of 5,000–20,000 
cells/µL. Highly concentrated material (i.e., >20,000 cells/µL) may result in incomplete lysis and 
reduced assay performance. 


3. Homogenize cells by vortexing for 1 minute or pipetting up and down 15–20 times (avoid making 
bubbles by setting your pipette to half the lysis volume). Centrifuge briefly to recover all material to 
bottom of tube. (It is not necessary to pellet cellular debris and remove the supernatant. Hybridization 
can be performed using the complete lysate.) 


4. Proceed immediately to hybridization (using no more than 1.5 µL lysate in each hybridization reaction) 
or freeze lysate at -80°C. 


NOTE: When preparing the Hybridization, add Proteinase K to hybridization master mix 
at a final concentration of 200 µg/mL (For 20 mg/ml Proteinase K solution, add 2.1 µL into 
the 14-reaction hybridization master mix). 


 
  



mailto:support@nanostring.com
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Cell Lysate Protocol for Primary Cells with Starting Total Cell Number <150,000 per sample) 


To overcome low sample volume limitations when using chaotropic buffers we have modified the RLT 
protocol such that cells can be lysed in 1/3 RLT which allows up to 4.5 µL of the total lysate to be loaded 
into the hybridization reaction. This protocol is recommended when total number of cells available is less 
than 150,000. Higher number of cells can be used but lysis volume will need to be adjusted accordingly. 
For flow cytometry sorted cells, contact support@nanostring.com for additional guidelines. 


NOTE: for <5,000 cells, please see the Low RNA Amplification Kit user manual (MAN-
10046) before proceeding. 


Prior to the start of the lysis experiment, dilute 100% RLT Buffer 1/3 in nuclease-free water. To allow 
efficient lysis, lysate concentration should not exceed 10,000 cells/µL. It is important to start with an 
optimal number of cells so that the final concentration of cells will allow appropriate amount of input to 
be loaded on to each reaction at maximum volume of 4.5 µL of cell lysates (see Figure 1). 


1/3 Diluted RLT Recipe = 1 part RLT Buffer to 2 parts nuclease-free water 


Example: 3 mL RLT Buffer + 6 mL nuclease-free water 


1. Spin cells in a microcentrifuge tube or a 96-well round bottom plate at 400xg for 8 minutes @ 4°C. 


2. Remove media by tilting plate or microcentrifuge tube and carefully aspirating media with a vacuum. 
Make sure to aspirate as much of the media as possible without disturbing the cell pellet.  


IMPORTANT: Failure to remove all supernatant may dilute lysis buffer and result in 
incomplete cell lysis. 


3. Add 1/3 diluted RLT Buffer to each well or tube to a final concentration of 1,000–10,000 cells/µL. For 
a 96-well plate, use a multichannel pipette. 


IMPORTANT: To prevent bubbles, which could lead to incomplete lysis, DO NOT go to 
second pipette stop and DO NOT pipette up and down at this step. 


4. Set pipette to half the volume of lysis buffer added. Return pipette to the same wells with the lysis 
buffer and pipette up and down 15 times per sample while avoiding bubble formation. Change pipette 
tips with each row of cells to prevent cross-contamination. 


5. Place lysates on ice to use immediately or freeze at -80°C for long term storage. 


6. Use up to 4.5 µL of lysate in each NanoString hybridization reaction.  


NOTE: When preparing the hybridization, add Proteinase K to hybridization master mix at 
a final concentration of 200 µg/mL (For 20 mg/mL Proteinase K solution, add 2.1 µL into 
the 14-reaction hybridization master mix). 


NOTE: Use of more than 4.5 µL of cells lysed with 1/3 Diluted RLT can adversely affect 
results. Lysis buffers that contain chaotropic salts may alter nucleic acid hybridization 
thermodynamics. 


NOTE: See MAN-10054, Protein Processing for Lysate Samples for additional information 
on measuring RNA directly from concentrated detergent-free protein lysates for 3D 
Biology Applications. 



mailto:support@nanostring.com

https://www.nanostring.com/download_file/view/732/3778

https://www.nanostring.com/download_file/view/732/3778

https://www.nanostring.com/download_file/view/865/3778





MAN-10051-05 Preparing RNA and Lysates from Fresh Frozen Samples  


11 


Trademarks 
NanoString, NanoString Technologies, the NanoString logo, nCounter, and the nSolver are trademarks or 
registered trademarks of NanoString Technologies, Inc., in the United States and/or other countries. All 
other trademarks and/or service marks not owned by NanoString that appear in this document are the 
property of their respective owners. 


© 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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