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GENERAL INFORMATION

Product Overview

The NEXTflex® Small RNA-Seq v3 Automation Kit contains the necessary reagents to process 
96 small RNA libraries from purified RNA sample through library preparation. It utilizes 
patented adapters with randomized ends in order to greatly reduce sequence bias in small RNA 
sequencing library construction and allows for more accurate identification and quantification 
of microRNAs, piRNAs, and other small RNAs. Additionally, the product is designed to greatly 
reduce the formation of adapter-dimer product, consequently eliminating the need for gel 
extraction when typical RNA input amounts are used. 

The NEXTflex® Small RNA Sequencing Kit v3 workflow on the PerkinElmer® Sciclone® G3 NGS 
Workstation allows for preparation of up to 96 libraries at a time from purified total or small 
RNA, using up to 48 unique, pre-arrayed plated barcoded PCR primers. Automation on the 
PerkinElmer® Sciclone® G3 NGS Workstation has the advantage of avoiding sample tracking 
errors and reducing sample-to-sample variability while dramatically increasing throughput. 
Small RNA library preparation is fully automated with the exception of reverse transcription and 
PCR, both of which are carried out offline in a thermal cycler. Samples are processed in 96-well 
PCR plates, and the number of samples to process (1 to 12 columns of 8 samples each) is selected 
at the start of each run. Pre-set tip-tracking utilities written into the Maestro® applications guide 
the instrument to pick up appropriate numbers of tips and refill/replace tip boxes as needed.  
INHECO® temperature blocks installed on the Sciclone® G3 NGS Workstation deck allow for 
appropriate 4°C storage of reagents and controlled incubation temperatures for enzymatic 
steps. Reaction mixes are pre-arrayed prior to sample addition to eliminate incubation time 
variability between samples. Easy-to-follow user interfaces guide the reagent and deck setup 
process and prompt the user for any necessary interventions. The complete workflow is divided 
into three Maestro® applications over 2 days and, including setup and incubation times, takes 
approximately 12 hours to complete.

Provided Reagents

• NEXTflex® Small RNA-Seq v3 Automation Kit (Cat# 5132-08) 
• NEXTflex® Small RNA-Seq Pre-Arrayed Barcode Primer Plate  (2 x 48 barcodes) 

Contents, Storage and Shelf Life

The NEXTflex® Small RNA-Seq v3 Automation Kit contains enough material to prepare 96 RNA 
samples compatible with Illumina® next-generation sequencing platforms. The shelf life of all 
reagents is 6 months when stored properly.  All components can safely be stored at -20°C, except: 
Adapter Depletion Solution, Resuspension Buffer, and Nuclease-free Water, which can be stored 
at room temperature, and the NEXTflex® Cleanup Beads, which should be stored at 4°C.

Kit Contents Amount
RED CAP

NEXTflex® 3’ 4N Adenylated Adapter (2) 70 µL

NEXTflex® 3’ Ligation Buffer (2) 480 µL

NEXTflex® 3’ Ligation Enzyme Mix (2) 105 µL
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PINK CAP

NEXTflex® Adapter Inactivation Buffer (2) 220 µL

NEXTflex® Adapter Inactivation Enzyme (2) 55 µL

LIGHT PURPLE CAP

NEXTflex® 5’ 4N Adapter (2) 105 µL

NEXTflex® 5’ Ligation Buffer (2) 520 µL

NEXTflex® 5’ Ligation Enzyme Mix (2) 140 µL

BLUE CAP

M-MuLV Reverse Transcriptase (2) 120 µL

NEXTflex® RT Buffer (2) 740 µL

GREEN CAP

NEXTflex® Universal Primer (2) 85 µL

NEXTflex® Barcode Primer 1-48 (x2) (2) 6 µL each

NEXTflex® Small RNA PCR Master Mix (2) 415 µL

WHITE CAP

Nuclease-free Water (2) 10 mL

CLEAR CAP

microRNA Control (2) 10 µL

CLEAR CAP BOTTLE

Resuspension Buffer (2) 5 mL

NEXTflex® Adapter Depletion Solution (2) 4 mL

NEXTflex® Cleanup Beads (2) 12 mL
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Sciclone® G3 NGS Workstation Hardware, Software, 
Applications and Consumables

Required Hardware

Required Software

• Maestro® 6.3 software or later

Provided Maestro® Applications

Part Vendor / Part Number

Sciclone® G3 NGS Workstation PerkinElmer®

INHECO® 384-well plate adapter NGS Sciclone® accessory CLS 100853

INHECO® 96-well adapters (2) NGS Sciclone® accessory CLS 128372

INHECO® 96-well adapter/shaker NGS Sciclone® accessory CLS 100852

Agencourt®  96 ring magnet (2) Agencourt® CLS128316

Spacer Assembly for Agencourt® 96-ring magnet Agencourt® CLS128316

Application Name NEXTflex® Small RNA-Seq Steps Approximate Run Time
Including Incubation

Library Prep Day 1

3’ 4N adapter ligation 2 hours and 15 minutes

3’ 4N adapter removal and inactivation 2 hours and 30 minutes

5’ 4N adapter ligation 1 hour

Reverse Transcription Setup -
1st strand synthesis 45 minutes

Library Prep Day 2
PCR Setup and Amplification 30-45 minutes depending on number 

of cycles

NEXTflex® Bead Cleanup 1 hour and 15 minutes

Gel-free Size Selection NEXTflex® Bead Cleanup 1 hour
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Required Consumables

Required Materials Not Provided

• Adhesive PCR Plate Seal (Bio-Rad®, Cat # MSB1001)

• Thermal cycler compatible with Bio-Rad® Hard-Shell® 96 Well Full Skirted PCR Plate

• 2, 10, 20, 200 and 1000 µL pipettes / multichannel pipettes

• Nuclease-free barrier pipette tips

• Microcentrifuge

• 1.5 mL nuclease-free microcentrifuge tubes

• PerkinElmer® LabChip® GX/GXII or Agilent® 2100 Bioanalyzer® platform.  

• High Sensitivity DNA chips and reagents

Revision History

PerkinElmer® 
Part No. Vendor / Part Number Part Quantity Needed for 

96 samples

6008870 PerkinElmer® Bio-Rad® Hard-Shell® 96 
Well PCR Plate, Full Skirt 14

CLS111426 PerkinElmer® Pipette Tip, 150 µL, Art, 
Box, 10-96 Sterile Racks 34

CLS133355 Seahorse Bioscience™ 
201379-100

Deepwell-96 POS, Square 
2.0 mL well,

Polypropylene
1

CLS128469 Seahorse Bioscience™ 
201244-100

Reservoir-Deepwell,      
252 mL 2

CLS112785 Seahorse Bioscience™ 
200856-100

946 Lid-Universal, Robot-
ic friendly 10

6008890 PerkinElmer®
Microplate-384 well, 

Round bottom,
Polypropylene, pack of 10

1

Version Date Description

V17.02 February 2017 Initial Product Launch.

V17.04 April 2017
A new macro and tip logic allowing multiple uses of the 
NEXTflex® Small RNA-Seq Pre-Arrayed Barcode Primer Plate 
has been written into the “Library Prep Day 2” Application.
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Warnings and Precautions

Bioo Scientific strongly recommends that you read the following warnings and precautions. 
Periodically, optimizations and revisions are made to the components and manual. Therefore, it 
is important to follow the protocol included with the kit. If you need further assistance, you may 
contact your local distributor, or Bioo Scientific at nextgen@biooscientific.com.

• Follow all safety precautions as recommended by PerkinElmer® for the PerkinElmer® 
Sciclone® G3 NGS Workstation.

• Do not use the kit past the expiration date.

• Try to maintain a laboratory temperature of 20°–25°C (68°–77°F). 

• RNA sample quality may vary between preparations. It is the user’s responsibility to 
optimize the initial RNA input amount to obtain desired PCR bands for purification and 
sequencing. Refer to Table 1 for additional information.

• Vortex and centrifuge each component prior to use. To ensure material has not lodged in 
the cap or side of the tube, centrifuge in a microcentrifuge at >12,000 x g for 5 seconds.

• Do not remove NEXTflex® 3' Ligation Enzyme Mix or NEXTflex® 5' Ligation Enzyme Mix 
from -20°C until immediately before use and return to -20°C immediately after use. 

• Some total RNA extraction and purification methods may not efficiently isolate small 
RNAs. Users should verify that their extraction and purification method also isolates small 
RNAs (see Figure 3 in Appendix B).

• Do not freeze NEXTflex® Cleanup Beads. NEXTflex® Cleanup Beads should be stored at 
4°C and brought to room temperature before use.

Data Analysis

(For more detailed information on data analysis see BiooScientific.com/Resources)
The 3' and 5' adapters included in this kit both contain 4 random bases that will appear 
immediately 5' and 3' to the insert in sequencing data. The presence of these random bases should 
be considered when choosing an alignment strategy. When using “end-to-end” alignment, we 
recommend processing data in the following manner:

1. Clip the 3' adapter sequence (TGGAATTCTCGGGTGCCAAGG).

2. Trim the first and last 4 bases from the adapter-clipped reads.

3. Perform alignments as normal. 

Alternatively, alignment may be performed in "local" mode.

Note: We do not recommend enabling the adapter trimming option or an adapter sequencing 
into Illumina® Experiment Manager, as it may lead to unwanted masking of reads.

http://www.bioongs.com
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MAESTRO® NEXTflex® SMALL RNA-SEQ WORKFLOW OVERVIEW

Three Independent Maestro® Applications are used in the 2-day 
NEXTflex® Small RNA-Seq v3 Workflow

The Maestro® Applications for NEXTflex® Small RNA-Seq v3 Library Preparation are validated 
processes for small RNA library preparation from purified total or small RNA samples that 
follows the steps outlined in the flowcharts in Figures 1 and 2.

The Library Prep Day 1 application method includes 3’ 4N-Ligation, Inactivation and Cleanup, 
5’ 4N Adapter Ligation and Reverse Transcription setup.  Reverse Transcription is done offline 
on a thermal cycler and samples are frozen overnight at -20°C.

The Library Prep Day 2 application method resumes library prep at 1st strand cDNA cleanup 
and then completes Barcoded PCR setup.  PCR is done offline on a thermal cycler.  

The NEXTflex® Gel Free Cleanup application method is a post-PCR bead cleanup that allows for 
gel-free size selection of the final small RNA library.

Figure 1. Workflow overview for the two-day NEXTflex® Small RNA-Seq v3 library preparation on 
the PerkinElmer® Sciclone® G3 NGS Workstation
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Figure 2. Detailed outline for the two-day NEXTflex® Small RNA-Seq v3 library preparation 
workflow on the PerkinElmer® Sciclone® G3 NGS Workstation.  (left) Library Prep – Day 1.  (right) 
Library Prep Day 2 and Gel-free Cleanup.

Starting Material

The NEXTflex® Small RNA-Seq v3 Automation Kit has been optimized and validated using total 
RNA (200 ng - 2 μg), purified small RNA (from 1 - 10 μg total RNA), and a synthetic miRNA 
pool (≥100 pg). Best results are obtained with high quality starting material. The use of degraded 
RNA may result in poor yields or lack of sequencing output data. Bioo Scientific recommends 
running total RNA on a 1 - 2% agarose gel or examining its integrity using a PerkinElmer® 
LabChip® GX/GXII or Agilent® Bioanalyzer® platform. High quality total RNA preparations 
should have a 28S band that is twice as intense as the 18S band of ribosomal RNA. At low 
concentrations, small RNA is difficult to detect on a gel; however, it can be detected using an 
Agilent® Bioanalyzer® Small RNA assay (see Figure 6 in Appendix C). 

If the user is performing the procedure for the first time, we recommend using the microRNA 
Control included in the kit. This positive control sample consists of 21 RNA nucleotides and 
does not match any known sequence in miRBase. When running a positive control reaction, the 
user should add 1 μL of the microRNA Control in STEP A instead of their small RNA sample 
and expect to observe a strong 147 bp PCR product following 15 cycles of PCR. The microRNA 
control may degrade with multiple freeze thaw cycles or exposure to nucleases. If you plan on 
using the control multiple times, we recommend aliquoting into several tubes and storing at 
-20°C. For a total RNA positive control, human brain total RNA (Thermo Fisher Scientific® 
catalog number AM7962 or similar) is recommended.

http://www.bioongs.com
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Running the Maestro® NEXTflex® Small RNA-Seq v3 
Applications

Please read and familiarize yourself with all steps described in this section prior to beginning 
the run. The entire process of small RNA library preparation will be completed in two days. Day 
1 tasks will include reagent preparation/distribution, deck setup, and the Maestro® application 
run for the “NEXTflex® Small RNA-Seq v3 Library Prep Day 1” application. Library Prep Day 1 
includes 3’ 4N adapter ligation, excess 3’ adapter removal, excess 3’ adapter inactivation, 5’ 4N 
adapter ligation, and reverse transcription setup. Reverse transcription is then performed offline 
in a thermal cycler and the resultant first strand cDNAs are stored overnight at -20°C. Day 2 
tasks will include reagent preparation/distribution, deck setup, and Maestro® application runs 
for the “NEXTflex® Small RNA-Seq v3 Library Prep Day 2” and “NEXTflex® Gel Free Cleanup” 
applications. The Library Prep Day 2 Application includes 1st strand cDNA cleanup and 
NEXTflex® Small RNA-Seq Barcoded Primer PCR setup steps. PCR is then performed offline in 
a thermal cycler.  The Gel Free Cleanup application is a NEXTflex® Cleanup Beads size selection/
cleanup of the final small RNA libraries.

Maestro® Application Set-up Time Run Time (Including Thermal 
Cycling Steps)

Library Prep Day 1 1 hour 7.5 hours

Library Prep Day 2 20 minutes 2.5 hours

Gel Free Size Selection Cleanup 10 minutes 1 hour
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Note: NEXTflex® Cleanup Beads should be warmed at room temperature for about 30 minutes 
before use. They may be taken out of 4˚C storage before beginning. Care should be taken to 
maintain an RNase-free environment during all steps of the Day 1 application. It is advisable to 
clean the Sciclone® deck and accessories with RNase decontaminating spray prior to beginning.

1. Modify the Maestro® “NEXTflex® Small RNA-Seq v3 Workbook” to 
Specify the Number of Samples to Run

If necessary, boot up the system by first starting the Sciclone® G3 NGS Workstation and the 
INHECO® units, then starting the PC controller.  Open the workbook for the application. The 
workbook must be located in the filepath: C:\ProgramData\CaliperLS\Maestro\Workbooks\ 
and must have the name “NEXTflex Small RNA Seq v3 Workbook.xls”. If the file is moved or 
the name is changed, the Maestro® application will not be able to find the information necessary 
to begin the run. Next, the sample number must be set by indicating the number of columns to 
be run in cell ‘D2’ on the worksheet titled “Library Prep” (Figure 3). The Maestro® application 
processes full columns of 8 samples each.  For example, when running 96 samples, select 12 
columns in cell ‘D2’.  After modifying the entry for the number of columns to process, the 
spreadsheet will update the appropriate volumes for the reagent plates as well as mastermix 
formulations for steps 4 and 5 below.  Save the modified spreadsheet with its original name in its 
original file path…DO NOT change the name or path of the workbook.

Figure 3. “Library Prep” tab in the NEXTflex® Small RNA-Seq v3 Workbook. Set the number of 
samples to process by entering the Number of Columns value in cell D2. Once entered, mastermix 
formulations (left) and well locations (right) are assigned.

2. Thaw the Kit Reagents and Place on Ice

Reagent tubes for 3’ 4N Ligation, Adapter Inactivation, 5’ 4N Ligation and Reverse Transcription 
should be thawed at this time and kept on ice.

3. Start the Maestro® “Library Prep Day 1” Application

Launch the Maestro® software and open the “Library Prep Day 1” Application. Start the run by 
selecting the 'Play' button. If running in Editor mode, be sure to start the Main Method.

Note: When the run is started, the instrument will complete all initialization steps for the hardware 
and the specific application. The run will automatically pause and prompt the user to set up the 
deck and confirm proper setup prior to proceeding with the run. Starting the application prior to 
thawing and diluting reagents ensures that the cold blocks are pre-chilled and ready for on-deck 
reagent storage.

DAY 1: NEXTflex® SMALL RNA-SEQ v3 “LIBRARY PREP DAY 1” 
RUN PREPARATION STEPS
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Ensure that the INHECO® units have the correct adapters for the Application (Figure 4), and 
that magnets are placed at the proper locations. Verify that the INHECO® units for positions A3, 
A4 and D4 are set, are cooling and that position D2 is heating.

Figure 4. User prompt windows. (left) “INHECO® Setup Window” and (right) “Day 1 Deck Layout 
Setup Window” 

4. Prepare the NEXTflex® Adapter Depletion Solution, Nuclease-
Free Water and Bead Plates as well as the 80% Ethanol and 100% 
Isopropyl Alcohol Reservoirs

Using the ‘Library Prep’ tab in the NEXTflex® Small RNA-Seq v3 Workbook as a guide, aliquot 
the indicated volumes of NEXTflex® Adapter Depletion Solution and Nuclease-Free Water into 
the wells of their corresponding Bio-Rad® Hard-Shell® PCR plates (See Figure 3). Ensure that the 
NEXTflex® Cleanup Beads are thoroughly resuspended by inverting the bottle multiple times or 
vortexing. Using a multichannel pipettor, aliquot the indicated volumes of beads to the specified 
wells of the Bio-Rad® Hard-Shell® PCR plate. Inspect the plates to ensure that air has not been 
trapped in the wells. If necessary, spin the plates briefly to bring reagents to the bottom of the 
wells. Label the plates, cover, and store at room temperature until ready to set up the Sciclone® 
deck.

Make 100 mL fresh 80% EtOH solution by diluting 80 mL 100% Ethanol with 20 mL nuclease-
free molecular biology grade water. Pour the entire volume of 80% EtOH into a Seahorse 
Bioscience™ deepwell reservoir, cover with a lid and store at room temperature. Pour 25 mL 
fresh 100% Isopropanol into a Seahorse Bioscience™ deepwell reservoir. Cover reservoir with a 
lid and store at room temperature until ready to set up the Sciclone® deck.

5. Prepare the Enzyme Reagent Plate and Sample Plate

Consult Table 1 to determine if any dilutions of the 4N adapters are necessary before making 
the mastermixes. *Important: When preparing the 5’ 4N Ligation mastermix, the 5’ 4N adapter 
must be heat denatured at 70°C for 2 minutes in a thermal cycler and then placed on ice before 
adding it to the mastermix. On ice, prepare the enzyme reagent mastermixes for 3’ 4N Ligation, 
Adapter Inactivation, 5’ 4N Ligation and Reverse Transcription according to the populated 
formulation values in the 'Library Prep' tab of the worksheet (See Figure 3). Fill the specified 
columns of a Bio-Rad® Hard-Shell® PCR plate. Keep the plate on ice while pipetting to keep the 
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reagents cold. Pipet carefully into the bottom of the wells and avoid trapping air or creating 
bubbles. *Important: Both Ligation mastermixes are highly viscous and care must be taken to 
aliquot the entire required volume into each well on the plate. If necessary, spin the plates briefly 
in a plate centrifuge to ensure all reagents are at the bottom of the wells. Label the plate, cover 
with a lid and store on ice or at 4˚C.

6. Set up the Sciclone® Deck

Confirm that the Maestro® software has correctly read the workbook and is set to run the correct 
number of columns in the pop-up window. If the incorrect number of columns is indicated, 
modify and save the Microsoft® Excel® workbook as described in Step 1, then start the application 
again from the Main Method.

Step through the pictures, placing the indicated consumables and prepared plates at the indicated 
locations. Be sure to check whether a lid is needed for each plate or reservoir. Place new tip boxes 
in the indicated locations (Figure 4).

7. Run the Library Preparation Steps 

Confirm that the deck setup matches the final picture in the setup window. Selecting “Finished” 
will prompt the application to begin the protocol. The Maestro® “Library Prep Day 1” Application 
will automatically proceed through the steps indicated in the flowcharts in Figures 1 and 2.  
See Appendix A for a Step-by-Step guide to the Sciclone® G3 NGS Workstation steps for the 
application. While the application is running, the green light at the top of the instrument will 
blink. If there is a problem with the run, the light will change to yellow and an alarm will sound 
to indicate that user intervention is necessary.  

When it is necessary to transfer the samples to a thermal cycler, the application will pause and 
show a message indicating that the PCR plate should be sealed and run on the thermal cycler 
with the appropriate program. Always use a heated lid to prevent condensation. Note: Please 
ensure that your thermal cycler is compatible with fully skirted PCR plates.

Reverse Transcription: 

8. Seal Appropriate Plates and Store Samples Overnight

When the application is complete, follow the on-screen prompts and appropriately seal and 
store plates as directed. After sealing and storing the plates, close the dialog box. The Sciclone®  
Workstation will shut off the leg lights and inactivate the INHECO® temperature control.

30 min 42°C

10 min 90°C

  hold  4°C
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DAY 2: NEXTflex® SMALL RNA-SEQ v3 “LIBRARY PREP DAY 2” 
RUN PREPARATION STEPS

Note: NEXTflex® Cleanup Beads should be warmed at room temperature for about 30 minutes 
before use. They may be taken out of 4˚C storage before beginning. Ensure that the Day 1 sample 
plate containing the reverse transcribed first strand cDNA is fully thawed on ice and samples are 
spun to the bottom of the plate. Inspect the plate to ensure that no air bubbles are found in the wells. 
Store the sample plate on ice until Step 6. 

1. Modify the Maestro® “NEXTflex® Small RNA-Seq v3 Workbook” to 
Specify the Number of Samples to Run

If necessary, boot up the system by first starting the Sciclone® G3 NGS Workstation and the 
INHECO® units, then starting the PC controller. Open the workbook for the application. The 
workbook must be located in the filepath: C:\ProgramData\CaliperLS\Maestro\Workbooks\ 
and must have the name “NEXTflex Small RNA Seq v3 Workbook.xls”. If the file is moved or 
the name is changed, the Maestro® application will not be able to find the information necessary 
to begin the run. Next, the sample number must be set by indicating the number of columns to 
be run in cell ‘D2’ on the worksheet titled “Library Prep”. The Maestro® application processes 
full columns of 8 samples each.  For example, when running 96 samples, select 12 columns in 
cell ‘D2’. After modifying the entry for the number of columns to process, the spreadsheet will 
update the appropriate volumes for the reagent plates. Save the modified spreadsheet with its 
original name in its original file path…DO NOT change the name or path of the workbook.

2. Start the Maestro® “Library Prep Day 2” Application

Launch the Maestro® software and open the “Library Prep Day 2” Application. Start the run by 
selecting the 'Play' button. If running in Editor mode, be sure to start the Main Method.

Note: When the run is started, the instrument will complete all initialization steps for the hardware 
and the specific application. The run will automatically pause and prompt the user to set up the 
deck and confirm proper setup prior to proceeding with the run. Starting the application prior to 
thawing and diluting reagents ensures that the cold blocks are pre-chilled and ready for on-deck 
reagent storage.

Ensure that the INHECO® units have the correct adapters for the Application and that magnets 
are placed at the proper locations. Verify that the INHECO® unit for position A4 is cooling.

3. Thaw the Kit Reagents and NEXTflex® Small RNA-Seq Pre-Arrayed 
Barcode Primer Plate on Ice

Reagent tubes for PCR as well as the NEXTflex® Small RNA-Seq Pre-Arrayed Barcode Primer 
Plate should be thawed at this time and kept on ice. The NEXTflex® Small RNA-Seq Pre-Arrayed 
Barcode Primer Plate contains either 48 or 96 NEXTflex® Small RNA-Seq Barcode Primers. The 
ID location of each barcode is shown in Figure 5. Ensure that the plate is spun and visually 
inspect each well of the plate to ensure that liquid is in each well. There is 6 μl of a given barcode 
per well.
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Figure 5. Plate ID map of the NEXTflex® Small RNA-Seq Pre-Arrayed Barcode Primer Plate. (left) 
96 reaction plate and (right) 48 reaction plate.

Note: The application will enable the NEXTflex barcoded PCR primer plate to be re-used if all of 
the barcodes are not used in a single run. A pop-up window will ask for the starting column of the 
plate.  Enter 1 if the plate is being used for the first time. Enter the appropriate column number 
to start from if the plate is being re-used. The application will not run if the number of columns 
remaining on the plate is less than the number of columns being processed.

4. Prepare the NEXTflex® Adapter Depletion Solution, Nuclease-
Free Water and Bead Plates as well as the 80% Ethanol and 100% 
Isopropyl Alcohol Reservoirs

Unseal the NEXTflex® Adapter Depletion Solution, Nuclease-Free Water and NEXTflex® 
Cleanup Beads that were stored from the Day 1 run. Inspect the plates to ensure that air has not 
been trapped in the wells. If necessary, spin the plates briefly to bring reagents to the bottom 
of the wells. Label the plates, cover, and store at room temperature until ready to set up the 
Sciclone® deck.

Make 100 mL fresh 80% EtOH solution by diluting 80 mL 100% Ethanol with 20 mL nuclease-
free molecular biology grade water. Pour the entire volume of 80% EtOH into a Seahorse 
Bioscience™ deepwell reservoir, cover with a lid and store at room temperature.  *Note: this 
ethanol will also be used in the Gel-Free Size Selection application that follows. Pour 15 mL fresh 
100% Isopropanol into a Seahorse Bioscience™ deepwell reservoir.  Cover reservoir with a lid and 
store at room temperature until ready to set up the Sciclone® deck.
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5. Prepare the Enzyme Reagent Plate and Sample Plate

On ice, prepare the PCR mastermix according to the populated formulation values in the 'Library 
Prep' tab of the worksheet. Fill the specified column of a Bio-Rad® Hard-Shell® PCR plate. Keep 
the plate on ice while pipetting to keep the reagents cold. Pipet carefully into the bottom of the 
wells and avoid trapping air or creating bubbles. If necessary, spin the plates briefly in a plate 
centrifuge to ensure all reagents are at the bottom of the wells. Label the plate, cover with a lid 
and store on ice or at 4˚C.

6. Set up the Sciclone® Deck

Confirm that the Maestro® software has correctly read the workbook and is set to run the correct 
number of columns in the pop-up window. If the incorrect number of columns is indicated, 
modify and save the Excel®  workbook as described in Step 1, then start the application again 
from the Main Method.

Step through the pictures, placing the indicated consumables/prepared plates at the indicated 
locations. Be sure to check whether a lid is needed for each plate or reservoir. Place new tip boxes 
in the indicated locations.

7. Run the library preparation steps

Confirm that the deck setup matches the final picture in the setup window. Selecting “Finished” 
will prompt the application to begin the protocol. The Maestro® “Library Prep Day 2” Application 
will automatically proceed through the steps indicated in the flowchart in Figures 1 and 2.  
While the application is running, the green light at the top of the instrument will blink. If there 
is a problem with the run, the light will change to yellow and an alarm will sound to indicate that 
user intervention is necessary. See Appendix A for a Step-by-Step guide to the Sciclone® G3 NGS 
Workstation steps for the application.

When it is necessary to transfer the samples to a thermal cycler, the application will pause and 
show a message indicating that the PCR plate should be sealed and run on the thermal cycler 
with the appropriate program. Always use a heated lid to prevent condensation. Note: Please 
ensure that your thermal cycler is compatible with fully skirted PCR plates.

PCR

2 min  95°C

20 sec  95°C

30 sec  60°C

15 sec  72°C

2 min  72°C

  hold  4°C

Cycle 12-25x (see Table 1 
for recommendations)
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DAY 2: NEXTflex® SMALL RNA-SEQ “GEL FREE CLEANUP” RUN 
PREPARATION STEPS

Note: NEXTflex® Cleanup Beads should be warmed at room temperature for about 30 minutes 
before use. They may be taken out of 4˚C storage before beginning. Ensure that the PCR plate 
containing the amplified small RNA libraries is fully thawed and samples are spun to the bottom 
of the plate.  Inspect the plate to ensure that no air bubbles are found in the wells. Store the sample 
plate on ice until step 6.

1. Modify the Maestro® “NEXTflex® Small RNA-Seq v3 Workbook” to 
Specify the Number of Samples to Run 

If necessary, boot up the system by first starting the Sciclone® G3 NGS Workstation and the 
INHECO® units, then starting the PC controller. Open the workbook for the application.  The 
workbook must be located in the filepath: C:\ProgramData\CaliperLS\Maestro\Workbooks\ 
and must have the name “NEXTflex Small RNA Seq v3 Workbook.xls”. If the file is moved or the 
name is changed, the Maestro® application will not be able to find the information necessary to 
begin the run.  Next, the sample number must be set by indicating the number of columns to 
be run in cell ‘D2’ on the worksheet titled “PCR Cleanup”. The Maestro® application processes 
full columns of 8 samples each.  For example, when running 96 samples, select 12 columns in 
cell ‘D2’. After modifying the entry for the number of columns to process, the spreadsheet will 
update the appropriate volumes for the reagent plates.  Save the modified spreadsheet with its 
original name in its original file path…DO NOT change the name or path of the workbook.

2. Prepare the Nuclease-Free Water and Bead Plates

Using the ‘PCR cleanup’ tab in the NEXTflex® Small RNA-Seq v3 Workbook as a guide, aliquot 
the indicated volumes of Resuspension Buffer into the specified wells of a Bio-Rad® Hard-Shell® 
PCR plate. Ensure that the NEXTflex® Cleanup Beads are thoroughly resuspended by inverting 
the bottle multiple times or vortexing. Using a multichannel pipettor, aliquot the indicated 
volumes of beads to the specified wells of a Bio-Rad® Hard-Shell® PCR plate. Inspect both plates 
to ensure that air has not been trapped in the wells. If necessary, spin the plates briefly to bring 
reagents to the bottom of the wells. Label the plates, cover, and store at room temperature until 
ready to set up the Sciclone® deck. Ensure that the Ethanol Reservoir from the NEXTflex® Small 
RNA Seq v3 Library Prep Day 2 is still at deck location B5.

3. Start the Maestro® “Gel Free Size Selection Cleanup” Application

Launch the Maestro® software and open the “Gel Free Cleanup” Application. Start the run by 
selecting the 'Play' button. If running in Editor mode, be sure to start the Main Method.

Note: When the run is started, the instrument will complete all initialization steps for the hardware 
and the specific application. The run will automatically pause and prompt the user to set up the 
deck and confirm proper setup prior to proceeding with the run.  Starting the application prior to 
thawing and diluting reagents ensures that the cold blocks are pre-chilled and ready for on-deck 
reagent storage.

Ensure that the INHECO® units have the correct adapters for the Application and that magnets 
are placed at the proper locations.  
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4. Set up the Sciclone® Deck

Confirm that the Maestro® software has correctly read the workbook and is set to run the correct 
number of columns in the pop-up window. If the incorrect number of columns is indicated, 
modify and save the Excel® workbook as described in Step 1, then start the application again 
from the Main Method.

Step through the pictures, placing the indicated consumables and prepared plates at the 
indicated locations. Be sure to check whether a lid is needed for each plate or reservoir. Place 
new tip boxes in the indicated locations.

5. Run the Size Selection Cleanup Steps

Confirm that the deck setup matches the final picture in the setup window. Selecting “Finished” 
will prompt the application to begin the protocol. The Maestro® “Gel Free Size Selection 
Cleanup” Application will automatically proceed through the steps indicated in the flowcharts 
in Figures 1 and 2. While the application is running, the green light at the top of the instrument 
will blink. If there is a problem with the run, the light will change to yellow and an alarm will 
sound to indicate that user intervention is necessary. See Appendix A for a Step-by-Step guide 
to the Sciclone® G3 NGS Workstation steps for the application.

6. Check Size Distribution and Concentration of Libraries

Transfer PCR plate containing final libraries to ice. Check concentration of libraries by 
Qubit® High Sensitivity DNA assay and size distribution of libraries by LabChip® GX/GXII or 
Agilent® 2100 Bioanalyzer® HS DNA Assay. Analysis by Agilent® Tapestation® instrument is not 
recommended. For long-term storage, libraries can be stored for at least 3 months at -20˚C. 
Due to the low concentration of the final libraries, re-quantification is recommended after any 
freeze-thaw cycles.
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APPENDIX A

Step by Step Guide to Small RNA-Seq v3

Day 1

Library Prep Day 1 Application 

Step 1 - 3' 4N Adenylated Adapter Ligation

1. Load tips. Transfer 12 µL 3' 4N Ligation master mix to Q1 of the 384 well plate.  Discard 
tips.

2. Move RNA sample plate to D2. Denature RNA at 70°C for 2 minutes. Return plate to 
D4 and cool for 2 minutes.

3. Load tips. Transfer 9.5 µL 3' 4N Ligation master mix to RNA samples at D4. Mix and 
discard tips.

4. Incubate on D2 at 25°C for 2 hours while shaking.
5. Move lid from A3 to A2.  Move lid from A4 to B2.
6. Load tips. Transfer 6 µL Adapter Inactivation master mix to Q2 of the 384 well plate.  

Discard tips.
7. Load tips. Transfer 14 µL 5' 4N Ligation master mix to Q3 of the 384 well plate. Discard 

tips.
8. Return lids to A3 and A2.

Step 2 - Excess 3' Adapter Removal

1. Move bead plate to D2. Move bead lid to C2. Move Adapter Depletion Solution lid to 
A2.

2. Load tips. Premix beads. Aspirate 40 µL NEXTflex® beads in a single tip and 22 µL 
Adapter Depletion Solution in a single tip.

3. Dispense Adapter Depletion Solution to samples and lower tip mix. Dispense NEXT-
flex® beads to samples at D4 and mix. Discard tips.

4. Load Tips. Transfer 45 µL Isopropyl Alcohol to samples and mix well. Discard tips
5. Incubate on D4 for 5 minutes.
6. Move sample to magnet at C4 and separate beads for 5 minutes.
7. Return bead lid to D2 and Adapter Depletion Solution lid to B2.
8. Move sample to magnet at B4 and separate beads for 5 minutes.
9. Remove supernatant from magnet to waste at A5. Discard tips.
10. Move sample to magnet at C4.
11. Move Ethanol Reservoir lid from B5 to C5.
12. Load tips. Aspirate 150 µL of 80% Ethanol from reservoir at B5 to samples on magnet.  

Incubate for 30 seconds.
13. Remove Ethanol from beads to waste at A5. Discard tips.
14. Repeat steps 12 and 13.
15. Return Ethanol Reservoir lid to C5.  
16. Dry beads on C4 magnet for 2.5 minutes.
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17. Load tips, move samples to D4 and transfer 22  µL Nuclease Free Water to dried beads.  
Resuspend and shake for 2 minutes. Discard tips.

18. Move bead slurry to magnet at B4. Separate beads on magnet for 3 minutes.
19. Move top empty plate lid from A2 to C2. Move top empty plate to D4.
20. Move bead lid from D2 to A2. Move Adapter Depletion Solution lid from B2 to A2.
21. Load tips. Transfer 20 µL of cleared eluate from B4 to empty plate at D4. Discard tips.  

Dispose of plate at B4. 
22. Repeat steps 2-18 (adds 12 µL Nuclease Free Water to dried beads at step 17). Proceed 

to step 23.
23. Move Adapter Depletion Solution Lid from A2 to B2. Move empty plate from A2 to D4.
24. Load tips and transfer 10 µL of cleared eluate from B4 to empty plate at D4. Discard 

tips.  
25. Return bead plate from D2 to C2.

Step 3 - Adapter Inactivation & 5' 4N Ligation

1. Load tips. Transfer 4 µL Adapter Inactivation master mix from Q2 of 384 well plate to 
samples at D4. Mix Well. Discard tips.

2. Move sample lid from B2 to D4. Incubate on D4 at 12°C for 15 minutes.    
3. Move sample plate from D4 to D2. Incubate on D2 at 50°C for 20 minutes.
4. Move sample plate from D2 to D4. Incubate on D4 at 4°C for 2 minutes.
5. Move bead plate lid from C2 to B2. Move bead plate from C2 to A2. Move Adapter 

Depletion Lid from B2 to A2.
6. Load tips. Aspirate 3 µL Nuclease Free Water. Aspirate 11 µL 5' 4N Ligation master mix 

from Q3 of 384 well plate.
7. Dispense Nuclease Free Water and 5’4N Ligation master mix to samples at D4. Mix 

Well. Discard tips.
8. Incubate on D4 at 20°C for 1 hour.
9. Move bead plate lid from A2 to C2.
10. Move lid from A3 to A2.  Move lid from A4 to B2.
11. Load tips. Transfer 16 µL of Reverse Transcription master mix to Q4 of 384 well plate.  

Discard tips.

Step 4 - Reverse Transcription

1. Load tips. Transfer 15 µL Reverse Transcription master mix from Q4 of 384 well plate 
to samples at D4. Mix well. Discard tips

2. Follow on screen prompts. Application finished.
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Day 2

Library Prep Day 2 Application 

Step 5 - NEXTflex® Bead Cleanup

1. Move bead plate from C2 to D2.
2. Load tips. Mix and transfer 20 µL NEXTflex® beads to samples at D4. Mix and dispose 

of tips.
3. Transfer 22 µL Isopropyl Alcohol to samples at D4. Mix and dispose of tips.
4. Incubate on D4 for 5 minutes.
5. Move plate to sample plate to magnet at C4. Separate beads for 3 minutes.
6. Move empty plate from B4 to D4.
7. Load tips. Transfer 70 µL cleared supernatant from B4 to empty plate at D4. Discard 

tips. Dispose of plate at B4.  
8. Load tips. Aspirate 10 µL Adapter Depletion Solution and 20 µL NEXTflex® beads in 

a single tip.
9. Dispense Adapter Depletion Solution to samples and lower tip mix. Dispense NEXT-

flex® beads to samples at D4 and mix. Discard tips.
10. Load Tips. Transfer 68 µL Isopropyl Alcohol to samples and mix well. Discard tips
11. Incubate on D4 for 5 minutes.
12. Dispose of NEXTflex® bead plate from D2.
13. Move NEXTflex® Barcoded PCR plate lid from A2 to B2. Move NEXTflex® Barcoded 

PCR plate from A2 to D2.
14. Move sample plate from C4 to B4. Separate beads for 5 minutes.
15. Move sample to magnet at C4 and separate beads for 5 minutes.
16. Move sample to magnet at B4 and separate beads for 5 minutes.
17. Remove supernatant from magnet to waste at A5. Discard tips.
18. Move Ethanol Reservoir lid from B5 to C5.
19. Load tips. Aspirate 150 µL of 80% Ethanol from reservoir at B5 to samples on magnet.  

Incubate for 30 seconds.
20. Remove Ethanol from beads to waste at A5. Discard tips.
21. Repeat steps 19 and 20.
22. Dry beads on magnet at C4 for 2.5 minutes.
23. Move NEXTflex® Barcoded PCR primer plate lid from D2 to B2.
24. Load tips. Aspirate 25 µL nuclease free water into NEXTflex® Barcoded PCR primer.  

Mix and aspirate 24 µL diluted barcodes into tips.
25. Return sample plate to D4. Dispense diluted barcodes onto the beads. Mix and incubate 

for 2 minutes.  Discard tips.

Step 6 - NEXTflex® Barcoded PCR Setup

1. Move bead slurry to magnet at C4. Separate beads for 2 minutes.
2. Move clean plate from A2 to D4 for eluate transfer. Move A4 lid to D2.
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3. Load tips. Transfer 7.5 µL of PCR master mix from A4 to empty plate at D4. Discard 
tips.

4. Load tips. Transfer 22.5 µL eluate from B4 magnet to PCR mastermix at D4. Mix and 
discard tips.

5. Follow on screen prompts. Application finished.

Gel Free Size Selection Application

1. Load tips. Transfer 25 μl of PCR reaction at D2 to clean plate at D4. Discard tips
2. Dispose of PCR plate from D2.
3. Move bead lid from C2 to B2. Move bead plate to D2.
4. Load tips, premix NEXTflex® beads and transfer 32.5 µL to samples at D4. Mix. Discard 

tips.
5. Incubate at D4 for 5 minutes while shaking.
6. Move samples to magnet at B4. Separate beads for 5 minutes.
7. Move lid from B2 to D2. Move clean plate from B2 to D4 for supernatant transfer.  

Return lid to B2
8. Load tips and transfer 52.5 µL cleared supernatant to empty plate at D4. Discard tips.
9. Dispose of plate at B4 magnet.
10. Load tips and transfer 30 µL NEXTflex® beads to samples at D4. Mix while shaking for 

5 minutes. Discard tips.
11. Move bead plate from D2 to C2. Move lid from C2 to B2.
12. Move samples from D4 to magnet at B2. Separate beads for 5 minutes.
13. Remove supernatant from magnet to waste at A5. Discard tips.
14. Move Ethanol Reservoir lid from B5 to C5.
15. Load tips. Aspirate 150 µL of 80% Ethanol from reservoir at B5 to samples on magnet.  

Incubate for 30 seconds.
16. Remove Ethanol from beads to waste at A5. Discard tips.
17. Repeat steps 15 and 16.
18. Dry beads on magnet at C4 for 3 minutes.
19. Return dried beads to D4. Move lid from A2 to B2.
20. Dispense 13.5 µL Resuspension Buffer onto the beads. Mix and incubate for 2 minutes.  

Discard tips.
21. Move lid from B2 to A2.
22. Move samples to magnet at B4. Separate beads for 2 minutes.
23. Move plate from B2 to D4 for eluate transfer.
24. Load tips. Transfer 12 µL of cleared eluate from B4 to empty plate at D4. Discard tips.
25. Follow on screen prompts. Application finished.
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APPENDIX B

Oligonucleotide Sequences

1The XXXXXX denotes the index region of primer, which is the reverse complement of the 
index sequence listed below.

NEXTflex® Sequence

NEXTflex® 3'4N 
Adenylated 

Adapter
5’ rApp /NNNNTGGAATTCTCGGGTGCCAAGG/ 3ddC/

NEXTflex® 5'4N 
Adapter 5' GUUCAGAGUUCUACAGUCCGACGAUCNNNN

NEXTflex® RT 
Primer 5’ GCCTTGGCACCCGAGAATTCCA

NEXTflex®
Barcode Primers

5' CAAGCAGAAGACGGCATACGAGATXXXXXX1GTGACTGGAGTTCCTTGGCACCCGAGAATTCCA

NEXTflex®
Universal Primer 5' AATGATACGGCGACCACCGAGATCTACACGTTCAGAGTTCTACAGTCCGA

microRNA 
Control 5’Phos/CUCAGGAUGGCGGAGCGGUCU/3’

NEXTflex Small RNA Barcodes Index Sequence

Barcoded  Primer 1 ATCACG

Barcoded  Primer 2 CGATGT

Barcoded  Primer 3 TTAGGC

Barcoded  Primer 4 TGACCA

Barcoded  Primer 5 ACAGTG

Barcoded  Primer 6 GCCAAT

Barcoded  Primer 7 CAGATC

Barcoded  Primer 8 ACTTGA

Barcoded  Primer 9 GATCAG

Barcoded  Primer 10 TAGCTT

Barcoded  Primer 11 GGCTAC

Barcoded  Primer 12 CTTGTA

Barcoded  Primer 13 AGTCAA

Barcoded  Primer 14 AGTTCC

Barcoded  Primer 15 ATGTCA

Barcoded  Primer 16 CCGTCC

Barcoded  Primer 17 GTAGAG

Barcoded  Primer 18 GTCCGC

Barcoded  Primer 19 GTGAAA

Barcoded  Primer 20 GTGGCC

Barcoded  Primer 21 GTTTCG
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See BiooScientific.com/Resources for a spreadsheet containing all barcode sequences.

Barcoded  Primer 22 CGTACG

Barcoded  Primer 23 GAGTGG

Barcoded  Primer 24 GGTAGC

Barcoded  Primer 25 ACTGAT

Barcoded  Primer 26 ATGAGC

Barcoded  Primer 27 ATTCCT

Barcoded  Primer 28 CAAAAG

Barcoded  Primer 29 CAACTA

Barcoded  Primer 30 CACCGG

Barcoded  Primer 31 CACGAT

Barcoded  Primer 32 CACTCA

Barcoded  Primer 33 CAGGCG

Barcoded  Primer 34 CATGGC

Barcoded  Primer 35 CATTTT

Barcoded  Primer 36 CCAACA

Barcoded  Primer 37 CGGAAT

Barcoded  Primer 38 CTAGCT

Barcoded  Primer 39 CTATAC

Barcoded  Primer 40 CTCAGA

Barcoded  Primer 41 GACGAC

Barcoded  Primer 42 TAATCG

Barcoded  Primer 43 TACAGC

Barcoded  Primer 44 TATAAT

Barcoded  Primer 45 TCATTC

Barcoded  Primer 46 TCCCGA

Barcoded  Primer 47 TCGAAG

Barcoded  Primer 48 TCGGCA
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APPENDIX C

Figure 6. Bioanalyzer® Small RNA assay results from 100 ng of human brain total RNA (red line) 
and MCF-7 total RNA (blue line). MicroRNAs are shown in the region from ~10 to 40 nts. Both of 
these RNA samples are suitable for library preparation with the NEXTflex® Small RNA-Seq Kit, but 
greater input amount or more PCR cycles will be required for library preparation from the MCF-7 
RNA sample versus the human brain RNA sample.

Figures 7 A. Bioanalyzer® HS DNA trace from libraries created manually from MCF-7 total RNA 
using gel-free cleanup method. B. LabChip® DNA HS trace from libraries created on the Sciclone®  
NGS Workstation from human brain total RNA.
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