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1 Introduction

1.1 Overview
The BioQule™ NGS system is an innovative automated platform that 
simplifies most commercially available Next Generation Sequencing workflows with the 
push of a button. It employs simplified micro and macro-scale geometries to 
efficiently perform DNA extraction, library preparation, and library quantification. 
DNA libraries prepared using the platform meet high-quality standards regarding 
coverage bias, yield, and fragment size. It is an open system that can integrate 
and automate different NGS workflows, including Illumina, Element 
Biosciences, and Oxford Nanopore Technologies NGS workflows. 

BioQule™ opens the door for NGS library preparation automation to low throughput customers, 
eliminating the need for automation expertise! Effortlessly load your reagents and samples 
onto the plate, insert the plate and cartridge into the instrument, close the door, and kickstart 
the run. Experience an 80% reduction in hands-on time, elevating your lab's efficiency, and say 
goodbye to human errors caused by pipetting mishaps. BioQule™ brings seamless automation to 
your fingertips, transforming your workflow with precision and ease

Features

• Low input requirement for RNA down to 20 ng/sample.
• Complete library prep solution, including size selection beads and fluorescence measurements

for quantifying libraries.
• Functionally tested with Illumina™ sequencing platform.

Watchmaker RNA Library Prep Specifications: 

Input Type: 
Input Amount:  
Number of  Reactions: Sample 
Indexes Available: 
Sequencing Platforms: 

Total RNA, mRNA, depleted RNA
20 ng -100 ng
8
384
Illumina NGS 

1.2 Storage and Stability

• The Reagent Plate can be stored at room temperature upon arrival to laboratory.
• Store the Optics Buffer, Optics Standard and Pretreatment at -20 ºC upon arrival to

laboratory.
• Store the Watchmaker RNA Library Prep Kit at -20 ºC.
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1.3 Product Use

• Do not use the pretreatment buffer and optics reagents past their expiration date.
• BioQule™ Cartridges cannot be re-used. Take care not to damage or misalign the

pipette tips or cartridge tubing. Damaged cartridges or tips may result in assay
failure.

• BioQule™  assays are intended for research use only.
• This manual is a property of Revvity™ Inc.
• This protocol is compatible with RNA samples that have gone through mRNA capture

or ribosomal depletion, provided that the post-enrichment or depletion RNA is
sufficient to meet input amount requirements.

1.4 Warnings and Precautions

We strongly recommend that you read the following warnings and precautions. 
Periodically, optimizations and revisions are made to the components and assay manuals. 
Therefore, it is important to follow the most recent protocol, which is found on the 
Revvity website. If you need further assistance, you may contact your local 
distributor, or contact us at L3BioQule@Revvity.com.

• Do	not	use	the	kit	past	the	expiration	date.
• Do not use unlabeled or wrongly stored input sample.
• Do	not	store	reagents	or	pipettes	inside	the	BioQule™		box.
• Unless otherwise stated, keep all components and reaction mixes on ice or a cooled

reagent block during routine use.
• The 1st Strand Buffer is photosensitive. Keep it in the kit box until thawing is required.

Take care to protect it from direct sunlight while thawing and in use.
• The  master mixes should be stable for up to 24 hours at 4  ̊  C.
• Wear gloves and eye protection while setting up the reagent plate for the run.
• Do not place any appendages inside the BioQule™ box while it is running.
• Make sure that the adapter plate is on the correct side.  Always take note of the

adapters that you use

1.5 Prior to Starting
• Register your BioQule by sending email to L3BioQule@revvity.com and get access to 

training videos, training material, community assay development and software up-
dates.

• Ensure	a	laboratory	temperature	of	20 º	-	25 ºC	(68 º	-	77 ºF).
• Identify all reagents and equipment needed before beginning assay preparation.
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2 Contents

2.1 Kit Contents

						The BioQule™ Watchmaker™ RNA Library Accessory Kit, 	P/N 
900-000018, contains	sufficient	materials	to	prepare	32 RNA	libraries. The kit has the
following components:

• 4	x	BioQule™  Watchmaker™ RNA Accessory Plate, P/N 810-000019.  Each plate comes
with a 384 Deep Well Plate, a Plate Map and plate loading template insert.

• 4	x	BioQule™ Optics Standard (P/N 820-000060)
• 8	x	BioQule™ Optics Solution (P/N 820-000059)
• 4	x	Pretreatment Buffer (P/N 820-000056)
• 0.5 % Tween 20 (P/N 820-000093)

2.2 Additional Equipment, Reagents and Labware

• Equipment
- BioQule™	Cartridge	(Revvity,	PN.	CLS158240)
- BioQule™ 	NGS	Library	Prep	Instrument	(Revvity,	PN.	CLS155700)
- Micropipettes: 0.5-10 μl,	2-20	μl,	20-200	μl,	200-1000	μl
- Microcentrifuge for 0.2 ml tubes
- Vortexer
- Plate Centrifuge for SBS Footprint Deep Well Plates
- Qubit®	2.0,	3.0	or	4.0	Fluoremeter	(ThermoFisher	Scientific)	or	other	appropriate	fluoro- 
meter	and	accessories	for	quantification	of	input	RNA	and	final	libraries.

- LabChip	GXII	Touch	(Revvity,	PN.	CLS137032),	or	equivalent	for	electrophoretic	analysis
of nucleic acids.

• Reagents
- 100% Isopropyl	Alcohol	(IPA)
- Nuclease Free Water
- NEXTFLEX RNA-seq 2.0 UDI barcodes (NOVA-512920/NOVA-512921/NOVA-512922/

NOVA-512923)
- Watchmaker RNA Library Prep Kit (7K0078-024 or 7K0078-096)
- AmPure XP Beads

• Supplies and Labware
- Filtered Pipette Tips
- 0.2 ml PCR Strip Tubes

To Order:
• Revvity, www.revvity.com
• Fisher	Scientific,	www.fishersci.com
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3 Planning the Run

3.1	 Workflow	and	Time	Required

The Watchmaker™ RNA Library Prep for BioQule™ Library Prep is a completely 
automated RNA library preparation	 workflow.	 Each	 run	 takes	
approximately	 6	 hours	with	 only	 30	 minutes	 of	hands on time. Figure 1. demonstrates the 
difference between manual and automated library preparation workflows.

3.2 Input RNA Requirements

Hands-on time: 30 minutes

Figure	1.	BioQule™	vs	Manual	Workflow	of	Watchmaker™ RNA Library Prep

 BioQule™ Watchmaker™  RNA Library Prep Automated Workflow

Hands-on time: 90 minutes 
with 8 Points of manual 
intervention

1st Strand 
Synthesis 

2nd Strand Synthesis 
and A-Tailing 

Adapter 
Ligation 

Post Ligation 
cleanup 

Run BioQule™ 
NGS System

Watchmaker™  RNA Library Prep Manual Workflow

Library Amplification

Thaw 
Reagents

Fragmentation 
and Priming 

Input RNA quality and quantity

RNA should be accurately quantified by Qubit™ Fluorometer or similar 
before starting. High-quality RNA ranging from 20 – 100 ng has been tested and 
shown to produce high-performing libraries.

Assess Input RNA Purity

RNA inputs should be free from contaminating DNA that may be carried over from 
extraction. If the RNA contains DNA, remove the contamination by incubating with 
DNase I (not supplied with the kit). Residual DNase I may interfere with library 
preparation, so it is important to ensure no residual enzyme remains in the sample. RNA 
should be suspended in RNase-free water and be free of salts (e.g., Mg2+, or guanidinium 
salts), chelating agents (e.g., EDTA or EGTA), and organics (e.g., phenol or ethanol). 

Post 
Amplification 
Clean Up

Library 
Quantification
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RNA Handling
To avoid RNase contamination, work in a laminar flow hood, if available, and keep all 
sample and reagent tubes closed unless in use. Wear gloves when handling reagents 
and preparing libraries. Change gloves and pipette tips if they come into contact with 
non-sterile surfaces. To avoid RNA degradation, store RNA in an RNase-free diluent and 
limit the number of sample freeze-thaw cycles.

3.3 Sequencing Recommendations and Guidelines

BioQule™ Watchmaker™ RNA Library Prep protocol produces libraries which 
are compatible with Illumina Sequencing platforms and should follow Illumina™ 
sequencer specific recommendations.

Adapters
This workflow is also compatible with the NEXTFLEX™ RNA-seq 2.0 UDI barcoded adapters 
that offer robust multiplexing capabilities for RNA-seq on Illumina ™ platform. The use of these 
adapters with unique dual indices during sequencing prevents such mis-assigned reads from 
appearing in final data sets, allowing for the highest assurance of data integrity  . 

Other compatible adapters that have 3' overhanging T to facilitate adapter orientation during 
dscDNA ligation are compatible with the workflow.

3.4 Data Analysis

Once sequencing data has been generated and parsed, data analysis may be 
employed according	to	the	requirements	of	the	experiment.	 If	the	user	requires	assistance	 in	
this	pursuit	please	contact L3BioQule@Revvity.com.

3.5 Library Storage

Libraries	prepared	by	the	BioQule™	should	be	stored	at	a	-20ºC Freezer without a defrost cycle.
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4 Procedure

4.1 Reagent Plate Setup
The	steps	described	below	detail	how	to	set	up	the	provided	reagent	plate	for	a run	on	the	
BioQule™. The Plate Map helps identify which wells will have volume added. The loading 
template insert confirms volumes added into each  column.

Step 1. 	Remove	the	following	materials	from	-20 °C	storage	and	thaw	for	30	minutes	on	ice:

a. Watchmaker RNA Library Prep Kit
b. Adapters
c. Optics Standard ( 1 tube)
d. Optics Solution (2 tubes)
e. Optics	Buffer (1 tube)
f. Pretreatment Buffer

Step 2. Concurrently,	prepare	the	following	materials:

a.New BioQule™ cartridge
b.8	x	10	μl RNA	samples	in	water.	RNA	concentration	should be	at least 20 ng/μl

• Prepare Ligation Master Mix (8.8x) according to  the table below.
• Slowly mix using a pipette until completely resuspended.
• Keep the Ligation Master Mix on ice until loaded onto the plate. DO NOT VORTEX THE

LIGATION MASTER MIX

Table	1:	P5/P7 Primer mix

Note: Mix Slowly. 

Step 5. Prepare Ligation Master Mix for loading: 
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Step 3. Remove the 0.5 % Tween 20 from 4 °C.

Step   4 . Prepare	 P5/P7 Primer Mix for loading: 

Table	2:	Ligation Master Mix

Note: BioQule™ cartridges cannot be re-used. Take care not to damage or misalign the pipette tips 
or cartridge tubing. Assay failure may result.

Ligation Buffer 

Ligation Enzyme

Total ( μl)

1x (μl)

5

396

40

44

45

352

8.8x (μl)

P5/P7 Primer 

Nuclease Free Water

Total ( μl)

1x (μl)

5

88

5

44

10

44

8.8x (μl)
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Step 7. Prepare 10ml of Isopropyl Alcohol 70 % according to the table below: 

Note: 
• Please note that only 10 μL diluted adapter will be used for loading
• Always check the bottom of the plate to confirm correct adapters are used. Do not reuse barcodes

and take note of barcodes that you have used. Prepare adapter mix separately. DO NOT pool
different adapter barcodes.

Step  6. Depending on the RNA input concentration, pepare	Adapter for loading according to the table 
below:

Table	3:	Adapter Dilution

2Adapter ( μl) 

Nuclease Free Water ( μl)

Total ( μl)

100 ng 

• Thaw and spin down the adapter plate for 10 seconds.
• Use 10 μL pipette and tips.
• Add the appropriate Index adapters to the adapter wells mentioned in the table below.
• Please immediately put back the adapter plate into -20 °C  after use.

16

Step 8. Prepare the Frag&Prime and RNA Mix according to the table below 

Table	5: Frag&Prime and RNA Mix 

Note: If the RNA volume is less than 10  ul, add nuclease free water to achieve the desired 
volume. Ensure that total amount of RNA in the 10 ul is between 20 ng and 100 ng. 
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20 ng

20

1

40 ng

16

1

1415

21

RNA Input Amount 

Note: Vortex thoroughly. 

100% Isopropyl Alcohol 

Nuclease Free Water

Total ( μl)

1x (μl)

60

10000

140

3000

200

7000

50x (μl)

Table	4:	70 % Isopropyl Alcohol

RNA

Frag&Prime Buffer

Total ( μl)

Per Sample (μl)

15

10

25



Step   9.  Prepare the 1st Strand Mix according to the table below 

Table	6:	1st Strand Mix

Step 10. Prepare the 2nd Strand Mix according to the table below 

Table	7:	2nd Strand Mix

For research use only. Not for use in diagnostic procedures.

Step 11. Follow the correct plate loading template to load reagents in the specified 
order. The plate is loaded in three stage. 

• Use the appropriate Loading Template and Plate Map  for each stage
• Do not load the Isopropyl Alcohol until Step 13.

Figure 2. Watchmaker RNA Library Prep Stage 1 Loading 
Template Insert

Figure 3. Watchmaker RNA Library Prep Stage 1 Plate 
Map

Stage 1 Loading : (Wells A, C, E, G, I, K, M, O)
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10 

1st Strand Buffer 

1st Strand Enzyme

Total ( μl)

1x (μl)

1

88

9

8.8

10

79.2

8.8x (μl)

2nd Strand Buffer 

2nd Strand Enzyme

Total ( μl)

1x (μl)

1

132

14

8.8

15

123.2

8.8x (μl)
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a. Column	1:	Load 40	μl	of	10 mM Tris-HCl or 1X TE.
b. Column	8, 12 and 15:	Load 180 ul of the 0.5 % Tween 20 (use multichannel pipette)
c. Columns 20: Load 150 ul of the 0.5% Tween 20 (use multichannel pipette).
d. Columns 9: Load 35 ul of the Equinox Amplification Master Mix.
e. Columns 10: Load 10 ul of the P5/P7 Primer Mix prepared in step 4.
f. Column	11:	Load	the 25	μl  of the 10 mM Tris-HCl or 1X TE.
g. Column	16:	Load	45	μl	of	the	Ligation Master Mix prepared in step 5.
h. Column	17:	Load	10	μl	of the Adapter Diluted Mix (Table 3)  prepared in step 6.
i. Column	18: Load 50 μl of the Ampure XP Beads.
j. Column	19:	Load 70 μl of the Ampure XP Beads.
k. Well 21: Load 195 μl of the Optics Solution.
l. Well 22B and 22D: Load 190 μl of the Optics Solution.
m.Well 22B: Load 10 μl of RSB and pipette mix.
n. Well 22D: Add 10 μl of Optics Standard and pipette mix slowly.
Stage 2 Loading : (Wells B, D, F, H, J, L, N, P)

Figure 4. Watchmaker RNA Library Prep Stage 2 Loading 
Template Insert

Figure 5. Watchmaker RNA Library Prep Stage 2 Plate 
Map

a. Column	5:	Load 50	μl	of	the Pretreatment Buffer
b. Column	9:	Load 25 ul of the RNA sample with Frag&Prime and RNA Mix

prepared in step 8.
c. Column	10:	Load	10	μl of	the	1st Strand Mix prepared in step 9.
d. Column	11:	Load	15	μl	of	the	2nd Strand Mix prepared in step 10.
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Note: If large bubbles are present in any column, use a 10 μl pipette tip to pop them gently. Make 
sure all the wells have the loading reagent.

Figure 6. Watchmaker RNA Library Prep Stage 3 Loading 
Template Insert

Figure 7 Watchmaker RNA Library Prep Stage 3 Plate 
Map

Step 12. Cover the plate with a 384-well pierceable plate seal. Ensure that the wells are 
aligned with the grid on the plate seal. Centrifuge	the	plate	for	10	seconds	(~1000	rpm)

Step 13. Load 220 μl of 70% IPA into columns 6, 7,  and load 200 μl of 70% IPA into columns 
13 and 14. Take extreme care to not spill IPA into adjacent wells, and try not to leave 
droplets on the plate seal.

Stage 3 Loading : (Wells A, C, E, G, I, K, M, O)

Figure	8.	Removing	the	plate	seal	from	the	plate

Note:	Do not invert or tilt the plate loading template after loading the IPA.

The	 Reagent	 Plate	 is	 now	 ready	 to	 run.	It	
should look like Figure 8.
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4.2 BioQule™ Run Setup

The steps described below assists users with BioQule setup and run kickoff procedures .

Step 1. Turn	on	the	BioQule	Library	Prep	System	and	associated	computer,	connect	the	two	
machines using the provided USB cable. Launch the BioQule User Interface on the Computer. 
Press the Refresh	Devices	Button	to	update	the	Box	Connections.

Step 2. Select the BioQule™ machine from the list of options displayed. One computer can run 
multiple	BioQule™	Boxes.	Use	the	Flash	Light	button	to	flash	the	lights	of and identify	the	
selected	machine	to	ensure the correct one is selected. Press Connect to Device to continue.

Step 3. On the following screen, select the  Watchmaker RNA NGS Library Prep Assay from 
the list of available assays on the BioQule™ User Interface.
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Step 5. The	cartridge	may	now	be	loaded	onto	the	BioQule™ instrument.

a. Begin by removing the PCR door from the
instrument.
b. Hold the cartridge with 2 hands, the cannula
array	in	your	left,	and	the	tubing	scaffold	in
your right, make sure the barcode on the
tubing	scaffold	is	facing	you.
c. Push the cannula array into the holder, there
is an arrow on the pull-tab indication
orientation.
d. Align the eyelets of the cartridge with the 2
posts on the heating element, with one hand on
the cartridge at each eyelet, push the cartridge
towards the back of the instrument, onto the
heating element.

Figure	10.		Cartridge	insertion	into	BioQule™

Figure	9.	Placing	Reagent	Plate	onto	the	X-plate

Step 4.  Insert the Reagent plate onto BioQule™ Plate, 
as shown in Figure 9.

a. Make sure the reagent plate is in the correct
orientation – the barcode should be facing
forwards toward the user, the black seal is up, and
the blunt vertex of the 384 well plate should be
oriented to the top left.

b. Press the plate to the left to depress the flat spring
on the left side of the x-plate, and then back to
depress the flat spring on the back of the x-plate.

c. Ensure the plate is loaded correctly and is flat
against the x-plate
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Step 6. Once	the	cartridge	and	reagent	plate	are	placed,	scan	the	barcode	(using	a	barcode	
reader)	on	each	consumable	into	the	correct	field	on	the	BioQule™	UI.	Press	Enter	to	confirm	
Barcodes	and	then	press	Next.

Figure	11.	Scan	Barcode	using	Barcode	Scanner

Step 8. Place	the	PCR	door	with	the	latch	on	the	left	onto	BioQule™.	Then	close	the	PCR	door	
by	turning the latch to the right.
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Step 9. Add the names of the Samples and the Sample concentrations to the Spreadsheet. Slide 
the	BioQule™	soor	shut	and	press	Run.	The	Assay	will	not	run	unless	the	door	is	closed.

• The	Assay	will	now	run.	It	will	take	approximately	6	hours	to	complete.

• The	Finish	button	will	activate	upon	completion.	The library	will be ready	and	can	be
found in	column	1.

Figure	12.		PCR	Door	Placement Figure	13. PCR	Door	Shut
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Step 11. Spin down the reagent plate
Note: Libraries can be stored in the plate at room temperature for 24 hours. It is recommended to 
move the libraries to -20°C as soon as reasonably possible but within 24 hours after completion of the 
protocol.3. Samples can be stored at -25°C to -15°C for up to 30 days

It is recommended to perform Library quality and size distribution checks using a LabChip® GX 
Nucleic Acid Analyzer prior to sequencing. 

Figure	14. Example Electropherogram Plot

Note: An equivalent electrophoresis platform can be used to analyze the library quality in place of the LabChip® 
GX Nucleic Acid Analyzer
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5 Troubleshooting

See	Training	Videos	for explanations	of	any	troubleshooting	queries.

5.1 Low Volume of Library Generated

Possible	causes include:

• Evaporation. Please only leave the plate in the instrument for up to 24 hours. Check the hu-
midity	(desire range is	30-50%)	and	temperature	(20	-	25C)	of	the	lab.	The	instrument	should
be	far from any devices that vent hot air into the atmosphere.

• Incorrect script was used.
• There	may	have	be	bubbles	 injected	 into	manually	 loaded	wells	during	 the	 reagent	plate

loading. Pipetting slowly and into the bottom of the wells is recommended.

• Large	bubbles	may	have	generated	in	pre-loaded	wells	upon	pipette	mixing.	Use	a	10	μL	pi-
pette tip to pop them gently.

• BioQule™ motor stages may have skewed. Please contact L3BioQule@revvity.com.
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Figure	15.	Pipetting	directly	at	bottom	of	wells

Figure	16.	Popping	bubbles	using	a	10	μL	Pipette	tip
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5.2 Low Yield Library Generated

Possible	causes	include:

• Low quality RNA was used. RNA sample quality may vary between preparations.
• Input RNA amount was incorrect. Input RNA amount should be measured by Qubit or 

another device.

• Incorrect pipetting  may result in low yield and high adapters.

5.3 High Adapter Dimer

Possible	causes include:

• Incorrect	adapter	dilution	was	used.
• IPA	was	not	freshly	made	and	had	expired.
• The	beads	were	accidentally	frozen	by	mistake	or	due	to	a	shipment error.
• The	beads	were	not	well	resuspended	prior	to	loading	onto	the	BioQule™.
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6 Appendix

6.1 Index (UDI) Sequences

Index	or	Barcode	Sequences	 to	be	used	on	Watchmaker RNA Library prep are	given	below.	The	
actual	adapter	sequence	and	what	goes	onto	the	sequencing	sample	sheet	is	different.	The	I5	index	
on	the	Sample	Sheet	also	differs	based	on	which	Sequencer	is	being	used.	

Table	10:	Nextflex UDI Barcodes	
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7 Technical Assistance

For	 help	 with	 any	 of	 our	 products,	 please	 contact	 Revvity	 Technical	 Support	 at	 +1	
203-925-4602	 (direct)	 or	 800.762.4000	 (toll-free,	 U.S.	 only)	 or	 email	 L3BioQule@revvity.com,	 or
fill	out	a	Customer	Support	form	on	our	website	www.revvity.com/customersupport.
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