NextSeq 2000 Sequencing Protocol:

1. Thawing Reagent Cartridge:
· The day prior to setting up the sequencing run, take the reagent cartridge out of the -20°C freezer and thaw upright for 6 hours at room temperature. 
· After 6 hours, store reagent cartridge at 4°C upright overnight. 

2. Preparing Run on Basespace:
· Login to Basespace, be sure to be on Boston_College workgroup
· Run  New Run  Run Planning
· Fill out form with unique run name (include date), set instrument to NextSeq 1000/2000 and secondary analysis to Basespace. 
· Application is usually DRAGEN BCL convert (will convert data to fastq files), lots of other analysis available (single-cell RNAseq, amplicon seq, DEseq, etc)
· Select appropriate library prep kit and adapter kit 
· If custom library prep kit (common), set both to “Not Specified”
· Input sequencing setup: # indexes, # reads, how many reads for each, etc
· Override Cycles determine what a base is. Y = data, I = index, U = UMI and N = disregard.
· Usually don’t have, Basespace will automatically make Read1/2 = Y and Index1/2 = I.
· Add enough rows to fill in samples. Give unique name to each sample. Name must be unique within this sample and across Boston_College workgroup.
· Input both Index1 (i7) and Index2 (i5) sequences in the forward orientation. 
· Note: Index2 (i5) is sequenced in the reverse orientation, but Run Planning knows this and will take the reverse complement before converting to Fastq. 
· This is where the most mistakes are, if nothing is correctly demultiplexed it’s likely the i5 indexes were input in the reverse orientation. If this happens, create a new run through Run Planning with corrected indexes, save run and download sample sheet. Create a new project and upload the new sample sheet. Go to Apps  (unselect DRAGEN, all categories)  BCL Convert  select new sample sheet, select run, go. 
· Adapter Read1/2 determines what sequences will be cut from fastqs as they are a part of the Illumina adapters. Almost always leave blank unless very custom library of experienced user. 
· BarcodeMismatches1/2 are # of allowed mismatches to bin a read to a sample. I usually set to 1 for 6bp indexes, 2 for 8-10bp indexes. 
· Note: if single index run, leave BarcodeMismatches to “Select”. Setting to any number including 0 will prevent demultiplexing. 
· Save run as planned

3. QC and Run Setup:
· Run 2x TapeStations and 3x Qubits. Take the average of each and convert to molarity using the Illumina Nanomolar Conversion calculator. 
· If library is approximately correct size and above 2nM, take reagent cartridge, flow cell and RSB (and PhiX, if using) out of 4°C (PhiX -20°C) 
· From now on, only use filtered pipette tips and DNA LoBind tubes. Vortex all dilutions well.
· If the library is greater than 20nM, dilute to 20nM in 20uL using RSB, then dilute to 2nM in 20uL using RSB.
· If the library is less than 20nM, dilute directly to 2nM in 20uL using RSB.
· Dilute library to final loading concentration (see table below) in 24uL using RSB. 
· If unsure of what loading concentration to use, start with 650 pM. 
· If using PhiX, dilute from 10nM (stock) to 2nM in 10uL using RSB. 
· Dilute 2nM PhiX to same concentration as final loading concentration.
· Determine % PhiX spike in: 
· Usually low (5-10%) will help run performance but for low diversity libraries (amplicons) you need to add a lot for color balance (usually 30-50%). Many kits/protocols specify. 
· Remove the % of volume from the 24uL of final library and replace with the same volume of PhiX. This is the final library to load.
· Ex: 10% PhiX Spike, remove 2.4uL from 650pM library and replace with 2.4uL of 650pM PhiX
· Take the reagent cartridge out of the cardboard box, flip it 10x to mix the reagents. Cut out of foil seal. 
· Pierce library slot with P1000 tip, load 20uL final library to bottom of the well.
· Place flow cell into slot on the reagent cartridge. Leave the plastic cover on for now. 
· Bring to sequencer, log into Basespace, select run and follow prompt on screen. 
· Remove plastic cover of flow cell and input cartridge when prompted. 
· Need to wait ~5 min for initial checks to make sure reagent cartridge/flow cell are acceptable. Hit Sequence and the run will start. 
· Fill out all data regarding the run on the Google Sheet. This will help when setting up future runs. After the run fill in run performance metrics.
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