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1. PURPOSE: This standard operating procedure (SOP) describes the standardized laboratory 

protocol for whole genome sequencing (WGS) of bacterial organisms on the MiniSeq benchtop 
sequencer, including instrument requirements and maintenance. 

 
2. SCOPE: This document provides guidance to PulseNet WGS certified laboratories performing 

WGS using the Illumina MiniSeq platform and libraries generated with the Illumina DNA Prep 
Kit on enteric bacterial isolates for submission of sequence data to PulseNet. Laboratories may 
amend this procedure as necessary for use within their laboratories after validation per their 
laboratory’s guidelines. 

 
3. DEFINITIONS: 

3.1. BaseSpace: Illumina cloud-based computing environment for next generation sequencing 
data analysis, management, and storage, including data sharing 

3.2. CD: Cluster Density, indicates the quantity of clusters that are generated per flow cell 
surface area during the cluster generation stage 

3.3. CDC: Centers for Disease Control and Prevention 
3.4. Clusters PF: clusters passing filter, percentage of generated clusters that pass an internal 

quality filtering procedure 
3.5. DNA: Deoxyribonucleic acid 
3.6. dsDNA: double-stranded DNA 
3.7. Fastq: A text-based file format for storing both a sequence and its corresponding quality 

scores 
3.8. GHS: Globally Harmonized System 
3.9. HT1: Hybridization buffer 
3.10. LRM: Local Run Manager 
3.11. NaOH: Sodium Hydroxide 
3.12. NaOCl: Sodium Hypochlorite 
3.13. nM: Nanomolar 
3.14. PhiX: a control library that is derived from a well characterized bacteriophage genome. It 

has average size of 500 bp and balanced base composition. 
3.15. PHL: Public Health Laboratory 
3.16. pM: Picomolar 
3.17. PN˸ PulseNet 
3.18. PPE: Personal Protective Equipment 
3.19. PulseNet Central: PulseNet team at CDC comprising of the Outbreak Detection and 

Surveillance Unit and the Next Generation Subtyping Methods Unit 
3.20. PulseNet/OutbreakNet SharePoint: A closed, web-based collaboration application used 

for communication among PulseNet participants. 
3.21. Q30: the percentage of reads within the entire run that have Q scores >30.0 
3.22. QC: Quality Control 
3.23. Q Score: the sequence quality score for each individual base position in a sequence, 

indicating the accuracy of the base call. Phred scores are used, where Q = -10log (Error 
Probability). The higher the quality score, the more reliable the base call. A Q30 means a 1 
in 1000 likelihood of an incorrect base call at that position. 
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3.24. RefID database: a BioNumerics database, v 7.6 or higher, used for quality control of raw 

sequence data, assembly of sequences, contamination detection, and species identification. 
Part of the standard PulseNet workflow. 

3.25. RFID։ Radio-Frequency Identification 
3.26. RSB։ Resuspension Buffer 
3.27. RTA: Real-Time Analysis  
3.28. SAV: Sequencing Analysis Viewer, an application software that allows real-time viewing of 

quality metrics generated by the real-time analysis (RTA) software on the Illumina 
sequencing systems 

3.29. SDS: Safety Data Sheet 
3.30. SOP: Standard Operating Procedure 
3.31.  Tris-HCl։ Tris-hydrochloride 
3.32. USB: Universal Serial Bus, an industry standard that establishes specifications for cables, 

connectors and protocols for connection, communication and power supply between 
computers and peripheral devices 

3.33. UPS: Uninterrupted Power Supply 
3.34. WGS: Whole Genome Sequencing 

 
4. RESPONSIBILITIES 

4.1. PulseNet Public Health Laboratories:  
4.1.1. Sequence isolates and perform quality check of the sequencing run and subsequent 

sequence data 
4.1.2. Re-sequence any isolates which do not meet quality thresholds 
4.1.3. Inform PulseNet Central, as necessary, about any complications with laboratory 

protocols or suspected instrument or reagent issues 
 

4.2. PulseNet Central: 
4.2.1. Perform additional sequence quality analysis in order to provide feedback and 

troubleshooting support for PHLs as necessary 
4.2.2. Notify PN PHL if any sequences submitted do not meet quality thresholds 
4.2.3. Communicate any suspected reagent issues to PHLs as necessary  
4.2.4. Maintain and review SOPs on a regular basis and post on SharePoint 

 
5. SAFETY 

5.1. Biosafety warning: This document describes handling DNA and associated products and 
does not describe best practices for handling of biological infectious material 

  
5.2. Chemical Safety Warning: Take proper precautions and wear appropriate PPE when 

handling potentially hazardous chemicals. Ensure that chemicals, spent containers, and 
unused contents are disposed of in accordance with local and governmental safety 
standards. See all relevant SDSs for additional information. 

 



 
PULSENET LABORATORY STANDARD OPERATING PROCEDURE FOR WHOLE GENOME 
SEQUENCING ON ILLUMINA MINISEQ 
Doc. No. PNL39 Ver. No.   01 Effective Date:   Page 3 of 20 

 
5.2.1. The MiniSeq reagent cartridges contain formamide (GHS classification Category 1B 

for reproductive toxicity), an aliphatic amide that is a potential reproductive toxin. 
Personal injury can occur through inhalation, ingestions, skin and eye contact.  

5.2.2. Ethanol is flammable (GHS Flammability Category 2)  
5.2.3. Sodium hydroxide is corrosive (GHS Category 1A and 1, GHS Category 3 for acute 

hazards to aquatic environment) 
 

6. REAGENTS 
NOTE: Store reagents at room temperature (20°C to 25°C), unless otherwise noted below or 
specified by manufacturer 

6.1. MiniSeq Reagent Kit Options: 
• High Output Reagent Kit (300 cycle, Illumina Cat# FC-420-1003) 
• Mid Output Reagent Kit (300 cycle, Illumina Cat# FC-420-1004) 

6.1.1. Box 1 of 3. Store at -15°C to -25°C 
• Reagent Cartridge (see Section 5.2.1. for chemical safety information) 

6.1.2. Box 2 of 3. Store at 2-8°C 
• Flow Cell 

6.1.3. Box 3 of 3.  Store at -15°C to -25°C 
• Hybridization Buffer 

6.2. Ethanol, molecular-grade, 95-100% (Fisher Scientific Cat# BP2818-500 or equivalent) 
6.3. Ethanol, lab-grade, 70% or equivalent for disinfection purposes (Fisher Scientific Cat# 04-

355-309 or equivalent) 
6.4. Water, molecular grade (Fisher Scientific Cat# BP24701 or equivalent) 
6.5. RSB from the Illumina DNA Prep Library kit (see PNL35 for ordering information) 
6.6. Sodium Hydroxide, 1N (Millipore Sigma Cat# S2770-100ML or equivalent), pH should be ≥ 

12.5 
NOTE: Recommended to use liquid over powdered. Also advisable to aliquot and freeze in 
100 µl, single-use aliquots. 

6.7. 1 M Tris-HCL, pH 7 (Fisher Scientific Cat# BP1756-100 or equivalent) 
6.8. Tween 20 (Millipore Sigma Cat# P9416-50ML or equivalent) diluted to 0.05%: 

NOTE: Only prepare 1 L or less of 0.05% Tween 20 at a time, to ensure its use in a timely 
fashion. Over time the detergent will separate out of solution and this should be avoided. 

6.9. Sodium Hypochlorite (NaOCl), 4 - 8.25% (Fisher Scientific Cat# SS290-1 or equivalent) 
NOTE: It is recommended to use laboratory grade sodium hypochlorite, due to possible 
additives in over-the-counter grade sodium hypochlorite, which may interfere with the 
instrument’s fluidics. 

6.10. OPTIONAL: 10 nM PhiX Library (Illumina Cat# FC-110-3001). Store at -25°C to -15°C. 
 
7. SUPPLIES 

7.1. Pipette tips, sterile, filtered: 20 µl, 200 µl and 1000 µl and 1000 µl extended length volumes 
(Rainin Cat# 30389225, 30389239, 30389212, and 30389223 or equivalent) 

7.2. Lint-free wipes (Fisher Scientific Cat# 06-666 or equivalent) 
7.3. Lens paper (Fisher Scientific Cat# 11-996 or equivalent) 
7.4. 1.5 ml microcentrifuge tubes (Fisher Scientific Cat# 05-408-129 or equivalent) 
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7.5. Illumina MiniSeq wash tray (supplied with instrument) 
7.6. OPTIONAL: Illumina MiniSeq wash flow cell (supplied with the instrument) 
7.7. Illumina MiniSeq spent reagents (waste) bottle (supplied with the instrument) 
7.8. Ice 

 
8. EQUIPMENT 

8.1. MiniSeq Desktop Sequencer (Illumina Cat# SY-420-1001) 
8.2. Micropipettes, capable of volumes from 1 µl to 1000 µl.  
8.3. Ice buckets 
8.4. Microcentrifuge 
8.5. Microplate centrifuge or equivalent 
8.6. OPTIONAL: UPS back-up for the MiniSeq (Recommended: Staples, Cyberpower AVR 

Series Line Interactive 1.5 kVA UPS, Cat# CP1500AVRLCD) 
8.7. OPTIONAL: External encrypted hard drive or server for data transfer and storage if 

BaseSpace or networking of the instrument is not available (Suggested: DataLocker H350 
Basic Hard Drive 1 TB USB 3.0, CDW, Cat# 4075102) 

 
9. PROCEDURE 

NOTE: It has been documented and observed that cluster density can be negatively affected by 
the use of ammonium-based cleaning products near sequencing equipment, including lab 
benches and pipets used for library preparation. Do not use quaternary ammonium 
compounds or wipes near or on sequencing equipment! 

9.1. Prepare Sequencing Reagents  
9.1.1. Select and plan for the appropriate thaw method for the reagent cartridge from Table 

1 below. Slower thaw methods are preferred when possible. 
NOTE: MiniSeq cartridges typically require well over an hour to thaw, plan 
appropriately to avoid reagents still being frozen when libraries are ready to be 
loaded. 

Method of 
Thawing 

Time 
Required to 

Thaw 

Thawed Cartridge 
Storage Life 

(2 – 8ºC or on ice) A cartridge 
should never be 
re-frozen after 

thawing. 
 
 

37°C water bath 35 minutes Up to 2 hours 

19-25°C water bath 90 – 120 
minutes Up to 24 hours 

19-25°C 
(unopened) ~ 5 hours Up to 24 hour 

2-8°C (unopened) 18-24 hours Up to 72 hours 
Table 1. Guidance for MiniSeq reagent kit thawing, storage and use after thawing. 

9.1.2. Thaw HT1; this will take approximately 2 hours at 2-8°C. Keep on ice or at 2-8°C 
until ready to use. 

9.1.3. Remove the flow cell from 2-8°C and allow to sit at room temperature for 30 
minutes (unopened) 
 
 



 
PULSENET LABORATORY STANDARD OPERATING PROCEDURE FOR WHOLE GENOME 
SEQUENCING ON ILLUMINA MINISEQ 
Doc. No. PNL39 Ver. No.   01 Effective Date:   Page 5 of 20 

 
9.2. Set Up the Sequencing Run in LRM 

9.2.1. On the instrument, open Chromium and enter the following in the address bar: 
http://localhost 

 
Figure 1. Example of address bar 

9.2.2. Log in using the username and password 
9.2.3. Select “Create Run” command from the LRM dashboard (upper right corner) 
9.2.4. Choose “Generate FastQ” analysis module from the drop-down list 
9.2.5. Select “Import SampleSheet” 

NOTE: The workbook PNL35.W1 contains separate tabs for different software 
versions on the MiSeq and additional Illumina instruments: IEM, MiSeq LRM3, 
MiSeq LRM versions earlier than 3, iSeq LRM, and MiniSeq LRM. When exporting 
the sample sheet, ensure that the MiniSeq LRM tab is used. 

9.2.6. Ensure that the library prep kit, index kit type, read type (paired end), number of 
index reads (2) and the number of cycles is correct and that adapter trimming is 
selected 
NOTE: if using the IDT for Illumina DNA/RNA UD indexes, make sure that an up-
to-date index kit definition file has been added to the instrument LRM. A kit 
definition file modified for the PulseNet use is available upon request from 
PulseNetNGSlab@cdc.gov. Follow instructions in Appendix PNL39-1 for 
installation. 

9.2.7. “Save Run” and exit the LRM software 
 

9.3. Denaturate the Pooled Library and Dilute to the Final Loading Concentration  
NOTE։ Refer to the Illumina Library Prep SOP PNL35 for pooling the libraries. If using 
the DNA Prep Checklist (PNL35.W3), pooling, denaturation, dilution and instrument 
loading are listed as steps #73-99. 
9.3.1. Remove a 100 µl aliquot of 1 N NaOH from the freezer, and thaw on ice. 

NOTE: Freshly diluted NaOH should be used within 6 hours of dilution. 
9.3.2. Retrieve the pooled library plate/tubes, and if frozen, thaw on ice. Centrifuge at 800 

– 1200 rpm (or 280 x g) for 1 minute. 
9.3.3. Dilute the 1 N NaOH to 0.1 N by adding 900 µl of molecular grade water and invert 

to mix. Keep on ice until ready to use. 
9.3.4. Dilute 1 M Tris-HCL, pH 7, to 200 nM by adding 20 µl of Tris-HCL to 80 µl of 

molecular grade water 
9.3.5. Dilute 4 nM of pooled library to 1 nM by adding 75 µl of RSB to 25 µl of the 4 nM 

pooled library in a new well on the plate 
9.3.6. In a microcentrifuge tube, add 5 µl of 0.1 M NaOH and 5 µl of the 1 nM pooled 

library (now at 0.5 nM) 
9.3.7. Vortex briefly, quick spin and incubate at room temperature for 5 minutes 
9.3.8. Add 5 µl of 200 mM Tris-HCL, vortex and quick spin (now at 333 pM) 
9.3.9. Incubate at room temperature for 1 minute 
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9.3.10. Add 985 µl of pre-chilled HT1 buffer, then briefly vortex and quick spin (now at 5 

pM) 
9.3.11. Dilute to desired loading concentration in a new microcentrifuge tube: 

Desired Loading 
Concentration (pM) 

Volume of 5 pM Pooled 
Library (µl) 

Volume of Pre-chilled 
HT1 Buffer (µl) 

1.3 130 370 
1.4 140 360 

Table 2. Required pool and HT1 volumes for dilution to final loading concentration 
9.3.12. Vortex briefly and quick spin. 

OPTIONAL: The denatured PhiX control may be spiked in at this point. See 
Appendix PNL39-2 for instructions. 

9.3.13. Place libraries on ice until ready to load. 
NOTE: Due to the low concentration of libraries, do not allow to sit for a long 
period of time prior to loading. If greater than 30 minutes is required before loading 
the run, the denaturation and dilution steps (9.3.6. to 9.3.13.) should be repeated. 

  
9.4. Prepare and Load the Flow Cell 

9.4.1. While wearing clean, powder-free gloves, carefully remove the flow cell from the 
container without touching the glass of the flow cell 

9.4.2. Clean the glass surface with 70% ethanol (either a pre-soaked alcohol wipe or a 
clean piece of lens paper soaked with 70% ethanol). Use care around the black 
gaskets. Use another piece of clean lens paper to dry if necessary. Ensure that the 
glass is free of streaks, dust and fingerprints and that the ports are free of 
obstructions and that the gaskets are well seated around the ports. 
NOTE: Do not add ethanol directly to the flow cell and avoid getting ethanol on the 
gaskets. 

9.4.3. Open the flow cell compartment door and press the release button (to the right of the 
flow cell latch) 

9.4.4. Remove the old flow cell (if present) and discard. Clean the flow cell stage, if 
necessary, with a lint-free tissue moistened with ethanol or isopropanol. Carefully 
wipe the surface of the stage until clean and dry. 

9.4.5. Place the flow cell on the stage over the alignment pins and gently press down the 
flow cell latch to close it over the flow cell. There will be a click when the latch is 
secure, then close the compartment door. 

9.5. Prepare and Load the Cartridge 
9.5.1. Remove the reagent cartridge from storage, dry if necessary, and ensure that all 

reagents are fully thawed 
9.5.2. Mix reagents inside the cartridge by gentle inversion (approximately 10 times) 
9.5.3. Tap the reagent cartridge on a hard surface to collect contents at the bottom of the 

reservoirs and remove bubbles 
9.5.4. Use a clean 1000 µl pipette tip to pierce the foil seal over reservoir #16 (denoted 

with “Load library here”)  
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9.5.5. Transfer 500 µl of the denatured pooled library into the #16 reservoir and tap gently 

on a hard surface to bring all contents to the bottom.   
NOTE: It is recommended to load the sample toward the bottom of reservoir using 
an extended 1000 µl pipette tip to reduce the risk of droplets forming on the sides. 
Take care to avoid droplets on the foil seal as the sample is dispensed. 

9.5.6. From the software interface Home screen, select “Sequence” 
9.5.7. Select the appropriate run, ensure that run parameters are correct and select “Next” 
9.5.8. Open the reagent compartment door, remove the wash tray/used reagent cartridge. 

Dry the bottom of the compartment, if necessary, using absorbent wipes. 
NOTE: see section 9.8.3. for safe disposal of unused reagents containing 
formamide. 

9.5.9. Slide the reagent cartridge into the reagent compartment until it stops 
9.5.10. Remove the waste container and dispose of contents per your laboratory’s hazardous 

chemical waste requirements. See Section 5.2.1. and Illumina’s SDS for additional 
safety information.  

9.5.11. Return the waste container to the reagent compartment 
9.5.12. Close the reagent compartment door and check the screen to confirm that the RFID 

of the reagent cartridge has been read successfully   
9.5.13. Review the run parameters once more on the "Run Setup" screen. A pre-run check 

will automatically begin. The system performs a check of all run components, disk 
space, and network connections prior to run start. If any part of the pre-run check 
fails, a message will appear on the screen with general instructions describing the 
error or detailing how to correct it. For more information, see “Automatic Check 
Errors” in the MiniSeq System User Guide.  

9.5.14. If all items successfully pass the pre-run check, select “Start” if the system is not 
configured to start automatically. If the system is configured to start automatically 
after a successful check, the run starts automatically. 
NOTE: Once the run has been started, do not open the flow cell compartment or the 
reagent compartment doors, neither should the instrument monitor be engaged 
unless the run is to be stopped or paused. Image capture on the MiniSeq is sensitive 
to vibration. Performing tasks that cause vibration near/on the instrument during a 
run could cause the run to halt or adversely impact sequencing results.  

 
9.6. Review Run Metrics 

9.6.1. Upon run completion, confirm that the sequencing run meets basic quality metrics, 
which will be shown on the main sequencing screen (Fig. 2). These run metrics may 
also be found on the Summary Tab of SAV (Fig. 3). Compare Q30, cluster density, 
yield, and clusters passing filter to PulseNet’s recommended run metrics thresholds 
in Table 3. 



 
PULSENET LABORATORY STANDARD OPERATING PROCEDURE FOR WHOLE GENOME 
SEQUENCING ON ILLUMINA MINISEQ 
Doc. No. PNL39 Ver. No.   01 Effective Date:   Page 8 of 20 

 

 
Figure 2. Run quality metrics on the main sequencing screen 

 

 
 

 
 

Figure 3. SAV Summary Tab highlighting the key run metrics to be reviewed 
 
 

 



 
PULSENET LABORATORY STANDARD OPERATING PROCEDURE FOR WHOLE GENOME 
SEQUENCING ON ILLUMINA MINISEQ 
Doc. No. PNL39 Ver. No.   01 Effective Date:   Page 9 of 20 

 

Kit Chemistry Q30 (%) Cluster Density 
(K/mm2) 

Yield (Gb) Clusters Passing 
Filter (%) 

High output ≥ 80 170-220 6.6–7.5 Gb ~90 (≥80 per 
Illumina) 

Mid output  ≥ 80 170-220 2.1–2.4 Gb ~90 (≥80 per 
Illumina) 

Table 3. Run metric thresholds 
NOTE: If the run metrics do not meet the thresholds listed in Table 3, some individual 
sequences may pass the critical quality metrics outlined in PNQ07. Further analysis of the 
sequences in the RefID database (PND20) is required to determine whether individual 
sequences need to be repeated. 
9.6.2. Run metrics may be recorded in the appropriate workbook for the library preparation 

kit used 
 

9.7. Export Data from the MiniSeq 
NOTE: This section is only necessary for users unable to stream to BaseSpace or unable to 
connect the MiniSeq to the network or if the automated data transfer to a specified network 
location fails during the run. 

9.7.1. The MiniSeq System Software Suite includes a Universal Copy Service. As RTA 
generates files, the service copies files to the specified output folder location or 
BaseSpace. 

9.7.2. If data transfer is interrupted during the run, data are stored temporarily on the 
instrument computer. When the connection is restored, data transfer resumes 
automatically during the run. If the connection is not restored before the run ends, 
manually move data to the preferred location. 

9.7.2.1. Data is found on the D:\ drive → Data (D:)\ Output \ Run name_folder → 
Run name_folder → Alignment_1 folder → Fastq folder. The Alignment_1 
folder has the raw read data in fastq.gz format. There will be 2 files per 
isolate for paired reads (R1 and R2). This data can be copied onto an external 
hard drive and moved to a computer workstation.  

9.7.3. It may take up to 1 hour for the MiniSeq to generate fastq files post-run as the Real-
Time Analysis Software lags behind the sequencing run. If using BaseSpace, the data 
can be accessed through the run in a designated project.  
NOTE: If fastq data is unavailable for a given isolate(s) due to incorrect index 
assignment or sample sheet error, the run can be requeued for analysis using either 
LRM or corrective options in BaseSpace (see Appendix PNL39-3). 
 

9.8.    Post-Run Washes and Reagent Disposal 
9.8.1. When the sequencing run is complete, the software initiates an automatic post-run 

wash using the wash solution and NaOCl provided in the reagent cartridge  
9.8.1.1. The automatic post-run wash takes approximately 60 minutes. When the 

wash is complete, the Home button becomes active. Sequencing results 
remain visible on the screen during the wash. 
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9.8.2. After the wash, the sippers remain in the down position to prevent air from entering 

the system. Leave the cartridge in place until the next run. 
9.8.3. Remove the used reservoir in position #9 of the used regent cartridge. 

NOTE: The reservoir in position #9 of the reagent cartridge contains formamide. 
Before discarding the used reagent cartridge, you can remove the reservoir from 
position #9 to discard it separately. 

9.8.3.1. Wearing gloves, press downwards on the white breakaway tab at position #9 
to break the 3 connection points 

9.8.3.2. Slide the breakaway tab sideways towards the left edge of the cartridge, so 
that the breakaway tab slides under the cartridge cover 

9.8.3.3. Press the clear plastic reservoir clip down and towards the right. The 
reservoir releases from position under the reagent cartridge. 

9.8.3.4. Dispose of the reservoir containing 100% formamide in accordance with your 
laboratory’s hazardous chemical waste disposal guidelines and local 
governmental safety standards 

 
9.9.   Instrument Maintenance 

9.9.1. Instrument washes 
 

Wash type 
 

Description Reagents 

Quick Wash 
Duration: 20 minutes 

A quick wash is required 
every 7 days that the 
instrument is idle or after 
an instrument shutdown.  

Laboratory grade 
water and/or 0.05% 
Tween 20 

Manual Post-Run Wash  
Duration: 90 minutes 

A manual post-run wash is 
required when the 
automatic post-run wash is 
not performed, such as 
when a run is ended 
prematurely.  

0.12% sodium 
hypochlorite and a 
wash solution of 
laboratory-grade 
water and 0.05% 
Tween 20. 

Table 4. Manual wash types for the MiniSeq system 
9.9.1.1. Weekly, perform a Quick Wash: 

9.9.1.1.1. Dilute the following to create a 0.05% Tween 20 wash solution: 
• 20 µl 100% Tween 20 
• 40 ml laboratory-grade water 

9.9.1.1.2. Add 40 ml wash solution to the wash cartridge. The correct reservoir is 
equivalent to position #40 on the prefilled reagent cartridge. 

9.9.1.1.3. From the Home screen, select “Perform wash”, and then select “Quick 
Wash” 

9.9.1.1.4. Ensure a used flow cell is present. 
OPTIONAL: Load the wash flow cell in place of a used flow cell.  

9.9.1.1.5. Remove the used reagent cartridge from the previous run if present 
9.9.1.1.6. Load the prepared wash cartridge 
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9.9.1.1.7. Remove the waste container and dispose of contents in a chemical waste 

receptacle that is appropriate for formamide (see Section 5.2.1. for safety 
information) 

9.9.1.1.8. Slide the empty waste bottle into the compartment until it stops 
9.9.1.1.9. Close the reagent compartment door 
9.9.1.1.10. Select “Next” 
9.9.1.1.11. Select “Start” to start the wash after the check is complete 
9.9.1.1.12. When the wash is complete, select “Home”. After the wash, the sippers 

remain in the down position to prevent air from entering the system. 
Leave the cartridge in place until the next run or wash. 

9.9.1.2. If a post-run wash is not initiated following a sequencing run, perform a 
manual post-run wash: 

9.9.1.2.1. Prepare 0.12% dilution of NaOCl 

Starting NaOCl 
Concentration 

NaOCl 
Volume 

Water 
Volume 

Final NaOCl 
Concentration 

4% 39 µl 1261 µl 

0.12% 
5% 31 µl 1269 µl 
6% 26 µl 1274 µl 

8.25% 19 µl 1281 µl 
Table 5. The calculations needed to prepare 0.12% dilution from various 
stock concentrations of NaOCl 
NOTE: Always use a fresh dilution of NaOCl prepared within the last 24 
hours. If you make a volume larger than 1.3 ml, store the remaining 
dilution at 2°C to 8°C for use within the next 24 hours. Otherwise, 
discard the remaining dilution of NaOCl. 

9.9.1.2.2. Add 1.3 ml of 0.12% NaOCl to the position #31 on the wash cartridge 
9.9.1.2.3. Combine the following volumes to result in a 0.05% Tween 20 wash 

solution: 
• 40 µl 100% Tween 20  
• 80 ml laboratory-grade water 

9.9.1.2.4. Add 80 ml wash solution to the position #40 on the wash cartridge  
9.9.1.2.5. From the Home screen, select “Perform wash”, and then select “Manual 

post-run wash” 
9.9.2. Software updates 

9.9.2.1. Software updates may be performed automatically using an internet 
connection or manually from a network or USB location 

9.9.2.1.1. Software release notes are available on the MiniSeq System support page 
on the Illumina website: 
https://support.illumina.com/sequencing/sequencing_instruments/miniseq
.html 
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9.9.2.2. Automatic software update:  For instruments connected to a network with 

internet access, an alert icon appears on the Manage Instrument button on the 
Home screen when an update is available. 

9.9.2.2.1. Select “Manage Instrument” 
9.9.2.2.2. Select “Software Update” 
9.9.2.2.3. Select “Install the update already downloaded from BaseSpace” 
9.9.2.2.4. Select “Update” to begin the update. A dialog box opens to confirm the 

command. 
9.9.2.2.5. Follow the prompts in the installation wizard: 

• Accept the licensing agreement 
• Review the list of software included in the update 

9.9.2.2.6. When the update is complete, the control software restarts automatically. 
NOTE: If a firmware update is included, an automatic restart of the 
system is required after the firmware is updated. 

9.9.2.3. Manual software update: 
9.9.2.3.1. Download the System Suite installer from the Illumina website: 

https://support.illumina.com/sequencing/sequencing_instruments/miniseq
.html. Save it to a whitelisted network location. Illumina recommends 
D:\Illumina or C:\Illumina. Alternatively, copy the software installation 
file to a portable USB drive. 

9.9.2.3.2. Select “Manage Instrument” 
9.9.2.3.3. Select “Software Update” 
9.9.2.3.4. Select “Manually install the update from the following location” 
9.9.2.3.5. Select “Browse” to navigate to the location of the software installation file, 

and then select “Update” 
9.9.2.3.6. Follow the prompts in the installation wizard: 

• Accept the licensing agreement 
• Review the list of software included in the update 

9.9.2.3.7. When the update is complete, the control software restarts automatically. 
NOTE: If a firmware update is included, an automatic restart of the 
system is required after the firmware is updated. 
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10.2. MiniSeq Sequencing Workflow 
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16. APPENDICES:

Appendix PNL39-1 

Installation of the Index Definition file 

1. Purpose
The MiniSeq instrument utilizes an index definition file to recognize the indexes being used on the run. An
up-to-date index definition file needs to be installed in the LRM for the new IDT for Illumina DNA/RNA 
UD Index Sets A, B, C, and D to be recognized correctly. 

2. Procedure
2.1. On the LRM “Run Dashboard” screen, click on the “Tools” drop-down menu and select “Library Prep

Kits” 

2.2. Click on “Add Library Prep Kit” and navigate to the location where you have saved the index definition 
file (desktop, USB drive, etc.) 
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2.3. Highlight the index definition file name and click “Open” 
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Appendix PNL39-2 
 

Addition of PhiX Control 
1. Purpose 

PhiX is a 500 bp balanced genome of a bacteriophage and is recommended by Illumina as an instrument 
control which may help indicate how well the sequencing instrument is performing. A PhiX only run after 
instrument maintenance or repair is recommended. 
 

2. Procedure 
2.1. Prepare 0.1 N NaOH by adding 900 µl of molecular-grade water to a 100 µl aliquot of 1 N NaOH and 

place on ice until ready to use 
2.2. Combine 10 µl of 10 nM PhiX library from the stock and 15 µl of RSB to obtain 4 nM PhiX library in a 

new 1.5 ml microcentrifuge tube. Vortex to mix and briefly spin down. 
NOTE։ Store the 4 nM PhiX at -25oC to -15oC for up to 3 months. 

2.3. Combine 5 µl of 4 nM PhiX library and 5 µl of 0.1 N NaOH (now at 2 nM). Vortex to mix and briefly 
spin down. 

2.4. Incubate for 5 minutes at room temperature to denature the PhiX library into single strands 
2.5. Add 5 µl 200 mM Tris-HCl, pH 7.0 (now at 1.33 nM) 
2.6. Vortex briefly and then centrifuge at 280 × g for 1 minute 
2.7. IMMEDIATELY add 985 µl of pre-chilled HT1 to the tube containing 15 µl of denatured 1.33 nM 

PhiX library after the incubation to obtain 20 pM of denatured PhiX library 
2.8. Dilute the denatured 20 pM PhiX library to desired loading concentration: 

Loading 
Concentration (pM) 

Volume of 20 pM denatured 
PhiX (µl) 

Volume of pre-chilled HT1 
(µl) 

1.3 32.5 467.5 
1.4 35.0 465.0 

Table 6. Required PhiX and HT1 volumes for dilution to desired final concentration 
2.9. Vortex briefly and then centrifuge at 280 × g for 1 minute 
2.10. Place on ice until ready to proceed with spiking of the sample library pool and loading of the cartridge 
2.11. Determine percentage of PhiX (N%) to add to run. See below for general guidance: 

• If troubleshooting a library preparation: 1-10%  
• If troubleshooting a MiniSeq instrument issue: 5% or above (depending on Illumina tech support 

guidance) is appropriate  
• If using PhiX routinely in every run: 1% is recommended 
• If loading libraries with low sample diversity, or spiking in amplicons: 5-10%  

2.12. Combine N x 10µl of 1.3 pM PhiX with 1000 – (N x 10) µl of sample library of desired concentration  
• For example: for 1% PhiX addition, add 10 µl of 1.3 pM PhiX to 990 µl of denatured 1.3 pM 

sample library. 
 
3. PhiX Expected Results 

3.1. The “Aligned (%)” in SAV/BaseSpace upon run completion should match the percentage of PhiX spiked 
into a run. If not, this may be an indication of an instrument or library issue. 

3.1.1. Libraries that are smaller than the size of the PhiX library (500 bp) will outcompete the PhiX, 
resulting in lower aligned percentage 

3.1.2. Libraries that are larger than the PhiX will result in greater percentage of PhiX aligned than what 
was spiked in 
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3.2. Contact Illumina Tech Support and cc pulsenetngslab@cdc.gov for troubleshooting assistance if ncessary 
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Appendix PNL39-3 
 

Requeuing a Run for Analysis 
 
1. Purpose 

Requeuing a run may be necessary if an indexing or sample naming error has been identified (i.e., the index 
assignments in the sample sheet are not accurate). Prior to requeuing analysis, prepare a corrected sample sheet. 
This will be used by the instrument for the new analysis, to re-parse the data and to rename the associated fastq 
files. A run can be requeued for analysis either using LRM (section 2.1.) or BaseSpace (section 2.2.). 
 
2. Procedure 

2.1. Requeue a Run Using LRM 
NOTE1: The directions apply to both versions 1.3 and 2 of Local Run Manager. Local Run Manager 
v1.3 is preinstalled on MiniSeq sequencers running MiniSeq Control Software v1.0 and Windows 7. Local 
Run Manager 2 is available on-instrument for MiniSeq sequencers that have been updated to MiniSeq 
Control Software 2 and Windows 10. 
NOTE2: There are detailed instructions on how to requeue analyses from the MiniSeq LRM in the 
software guide available here: Local Run Manager: How to requeue and import run data for reanalysis: 
https://support.illumina.com/bulletins/2017/09/local-run-manager--how-to-requeue-and-import-run-
data-for-reanal.html 
2.1.1. Requeue with the same module  

2.1.1.1. From the Local Run Manager dashboard, select “More Options” (three vertical dots) next to 
the run you wish to requeue. Select “Requeue”. 

2.1.1.2. In the pop-up window, choose whether to “Edit Setup” or to “Requeue” with the original 
setup information 

2.1.1.3. If “Edit Setup” was chosen, change the desired parameters, then select “Requeue Analysis”. 
The status shows “Analysis Completed” when the requeued analysis has completed. 

2.1.2. Import data to a new analysis module  
2.1.2.1. From the dashboard, select “Create Run” and select the desired module. On the next page, 

set the run parameters, then select “Save Run”. The run parameters must be the same as 
the original run. Important information to include is the read type and number of read 
cycles, the number and length of index reads, and whether custom primers were used. 
The original run setup can be determined in different ways depending on the source data. 

2.1.2.1.1. For runs previously analyzed in Local Run Manager, select the original run in the 
Dashboard. Select the “Samples & Results” tab, then “Requeue Analysis”. Select 
“Edit Setup” to view the run configuration. 

2.1.2.1.2. When using Local Run Manager 2, the “Import Sample Sheet” option can be used to 
autopopulate the read and sample information 

2.1.2.1.3. The number of read cycles for a run can be found in the RunInfo.xml file in the run 
folder 

2.1.2.2. In the Dashboard, identify the run that was just created 
2.1.2.3. Select “More options” (three vertical dots) next to the newly created run and select “Import” 
2.1.2.4. Enter the full run folder path and the output folder location. Ensure the output folder location 

is different from the run folder path. 
NOTE: Local Run Manager does not support mapped drives or directories but does 
support Universal Naming Convention (UNC) paths. Local Run Manager may fail to 
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import runs from locations under user-specific folders, such as Desktop and Documents. 
Importing runs from universally accessible locations is recommended. Runs imported 
from network locations may take longer to analyze than runs imported from a local drive. 

2.1.2.5. Select “Import Run” to start the analysis. The status shows “Analysis Completed” when the 
requeued analysis has completed. 

2.2. Requeue a Run Using BaseSpace Sequence Hub 
NOTE1: Sample sheets can be edited and FASTQ Generation analysis requeued for MiniSeq instruments 
updated to Control Software 2 and Windows 10. 
NOTE2: In order to requeue the analysis within BaseSpace, you must be the owner of the run. A shared 
run does not allow permissions to requeue analysis. Additionally, a requeued run can only be 
submitted up to five times in BaseSpace Sequence Hub. If assistance with additional requeues is needed, 
email Illumina Technical Support, and be prepared to share your run ID and sample sheet. 
2.3.1. In order to fix the sample sheet, including index assignment, refer to the following instructions at 

the Illumina webpage: https://support.illumina.com/bulletins/2017/10/how-to-edit-sample-
indexes-in-basespace-sequence-hub-preptab-.html 
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