General equipment 		                             TvO2021
MiSeq Sequencer Operation

Materials and Reagents (to prepare):
1. DNA-dilution buffer (10mM Tris-HCl, pH 8.0, 0.05% Tween20); stable for one year at room temperature
2. 200 mM Tris-HCl, pH 7.0; stable for one year at room temperature
3. MilliQ H2O
4. 0.5% Tween20, for wash protocol; make fresh as needed

Protocol:
Step 1: Perform a Maintenance Wash  and set up sample sheet
1. This wash requires 2 refills of the wash tray and takes ~1-1.5 hours total so plan ahead when setting up a run.
a. Add Wash Buffer to the ~350mL mark in the Wash Buffer bottle
b. Fill all holes in the wash tray with Wash Buffer
2. During the wash:
a. Set up Illumina sample sheet based on the experimenter’s submitted sample sheet in Illumina Experiment Manager (IEM) – a software located on the MiSeq machine computer.
b. Save the created sample sheet in an easily accessible location, e.g., Desktop Sequencer Runs folder.

Step 2: QC sequencing sample (prior to thawing kit); same QC as setting up a NextSeq run
1. Log new sample in Sequencing Log google sheet.
2. Measure ng/µL concentration using Qubit (take an average of 3 readings with a newly prepared S1, S2).
3. Measure size using TapeStation (average of 2 readings).
4. Convert to ng/µL to molarity (nM) in Sequencing Log (google sheet)
nM = (ng/µL)*(106µL/L)*(1nmol/660ng)*(1/N)
· where N is the average size of fragments
· 660g/mol is the average MW of a base pair
If the sample passes QC, continue.

Step 3a: Thaw reagents
1. Remove reagent cartridge from -20C and once the HT1 buffer is thawed, keep on ice.

Step 3b: Prepare sequencing sample
1. Determine the final loading concentration based on the sequencing kit.
a. Note: MiSeq v3 kits support 6-20 pM; MiSeq v2 kits support 6-10 pM.
2. Make fresh 0.2N NaOH in MilliQ H2O immediately before setting up the run.
3. Dilute sequencing sample (___nM) to 4nM with DNA-dilution buffer in a final volume of 40 µL. This calculation is done in our google sheet.
V of sample = (40 µL)*(4nM/___nM) = ___ µL
V of dilution buffer = 40 µL – (V of sample)
4. If using PhiX spike-in, dilute measured PhiX to 4nM in DNA-dilution buffer: 2 µL of 10nM PhiX + 3 µL of DNA-dilution buffer.
5. Denature 5 µL library from 4nM dilution (and PhiX, if using) with 5 µL of freshly prepared 0.2N NaOH in autoclaved eppendorf. If using PhiX, denature PhiX in one eppendorf with NaOH and denature library in another eppendorf with NaOH. If only denaturing the library (most cases), then balance benchtop centrifuge with an empty eppendorf tube.
	
	Starting concentration
	Volume of library/PhiX
	Volume of 0.2 NaOH

	Library
	4nM
	5 µL
	5 µL

	PhiX, if using
	4nM
	5 µL
	5 µL


6. Vortex and benchtop centrifuge at 0.3xg for 1 minute.
7. Incubate for 5 minutes at RT to denature libraries (and PhiX) to single strands.
8. During 5-minute incubation, take the flow cell and buffer out of 4C to equilibrate to room temperature.
9. Back to bench: add 990 uL cold HT1 to the tube containing the denatured library. This results in a 20pM denatured library.
10. Place the 20pM library (and PhiX) on ice.
11. Prior to sequencing run, dilute the 20pM library to final loading concentration in pre-chilled HT1 (on ice) in a total volume of 600uL.
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12. Mix several times and pulse centrifuge. Place on ice until ready to load into the reagent cartridge.
13. Prepare the flow cell:
a. Wipe the flow cell with Kimwipes three times:
i. Wipe off storage buffer
ii. Flush with diH2O over the sink and wipe (this step is essential to wash away salts from storage buffer)
iii. Wipe with 70% EtOH and let dry on a piece of Kimwipe

Step 4: Load sample and set up run
1. Load 600uL of the final sequencing library onto the reagent cartridge.
2. Open MiSeq control software:
a. Log into the experimenter’s BaseSpace account
b. Follow the instructions on the MiSeq control software to load the kit components and select the corresponding Sample Sheet previously created in Illumina Experiment Manager (IEM)
c. Start sequencing.

References:
Illumina MiSeq Denature and Dilute Libraries Guide: https://support.illumina.com/content/dam/illumina-support/documents/documentation/system_documentation/miseq/miseq-denature-dilute-libraries-guide-15039740-10.pdf 
Library DNA Dilution Buffer recipe: KAPA library quantification kit for Illumina Platforms Technical Data Sheet

Notes: 
1. Original library samples submitted by the experimenter must be higher than 4nM in concentration.
2. Unlike the NextSeq, a wash is not automatically conducted at the end of each run. Manually perform a Maintenance Wash the following day.
3. Standard practice is to check the quality control metrics on BaseSpace when the run ends if you were the user to set up the run. 
4. Optimal flow cell loading concentrations and cluster density:
a. v2: 6-10 pM loading concentration, 1000-1200 K/mm2 raw cluster density
b. v3: 6-20 pM loading concentration, 1200-1400 K/mm2 raw cluster density
5. All new Illumina sequencer users should join the Ryver forum: Illumina Sequencer Operation.
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