Materials
· EZ-Link Sulfo-NHS-Biotin (Thermo PIA39256)
· DMSO (Sigma-Aldrich D2650-5X5mL)
· Dynabeads Protein G (Life Technologies 10009D) – 2.7*10^6 beads/uL
· Streptavidin (BioLegend 280302)
· Biotinylated and barcoded oligo of bead barcoding
· Sequence structure
· /5phos/TGACTTGNNNNNNNNTATTATGGTAGATCGGAAGAGCGTCGTGTACACAGAGTC/3Bio/
· Sticky end that ligates Odd barcodes
· UMI
· Oligo barcode
· Illumina primer binding site (i5 primer binding site)
· 

Biotinylate Protein G beads
1. Reconstitute NHS-biotin
a. Allow 1mg tube of sulfo NHS-biotin to equaliberate to RT (10-30 min)
b. Add 448µL of DMSO to the 1mg vial for a 5mM solution of NHS-biotin
c. Vortex for 10 seconds
2. Conjugate NHS-biotin to Protein G beads
a. Put 5mL of beads on magenetic rack
b. Remove storage buffer and put in a separate tube
c. Wash beads with 1mL PBSt
d. Resuspend beads in 1mL PBSt
e. Add 20uL of freshly reconstituted 5mM Sulfo-NHS-Biotin
f. Vortex 10 seconds immediately 
g. Rotate on hula mixer for 30 minutes
h. Put on magnetic rack, remove 500uL and add 500uL 1M Tris pH 7.4
i. Vortex 5 seconds and rotate on hula mixer for 30 minutes
j. Wash beads 2x with 1mL PBSt
k. resuspend beads in original buffer for storage
i. This is to keep the antibody capacity per uL of beads consistent
Generate SA-oligo complex and optimize bead labeling
1. Couple biotinylated barcoded oligo to Streptavidin at a 2:1 ratio (oligo:Streptavidin)
a. Prepare the following reaction for each barcoded oligo
	Reagent 
	molarity (uM)
	1x 
	final concentration of SA (nM)
	

	Barcoded oligo
	10
	40
	
	

	Streptavidin (1mg/mL)
	18.1818
	10
	909
	5.474×10^11 molecules/uL

	PBS
	
	150
	
	

	
	total
	200
	
	

	
	
	
	
	


b. Shake 30 minutes at RT at 1200 RPM
c. Store overnight at 4C to allow SA-oligo coupling to fully saturate
d. Make a 1:4 dilution (227nM final)
i. store 227nM stock at 4C. Good for a year (and counting!)
ii. store 909nM stock at -80C.
2. Titrate amount of SA-oligo to optimize oligo/bead  
a. Make a fresh dilution from the 227nM to make a working stock at a final concentration of 5.67nM (2:80 dilution)
b. Wash 10uL of biotinylated Protein G beads per condition 2x with 1mL PBSt
i. Eg. 5 conditions would be 50uL of protein G beads
c. Resuspend beads in 100uL PBSt per 10uL of beads
d. Add 100uL 2x SA binding buffer per 10uL of beads
e. Split into 200uL aliquots (10uL worth of beads) in X wells of a deep well plate
f. Add varying amounts of 5.67nM SA-oligo to each well
i. For example: 0uL, 5uL 10uL, 15uL and 20uL of 5.67nM SA-oligo
g. Shake at 1100 RPM at RT for 30 minutes
h. Wash each well 2x with 200uL M2 buffer
i. Resuspend in 200uL Dilute M2 (50:50 of M2:H2O)
3. Quantify oligos/bead
a. Take 2uL worth of beads (40uL of 200uL) last well is each row for representative assessment of coupling for that row
b. Resuspend beads in 40uL of dilute M2. (Dilute M2 is 50% M2 and 50% water)
c. Prepare the following reaction for each condition
	Reagent 
	1x (uL)

	Beads in Dilute M2
	40

	Term Ligates Even	Comment by Perez, Andrew A.: I have a single term ligates Even barcode that I order specifically for this QC. That way you don’t have to pull from the plate of term ligates even split pool barcodes and deplete one barcode more quickly than the rest of the plate.
	12

	Instant Sticky MM
	32

	total
	84



d. Shake at 25C for 15 minutes, 1200RPM
e. Wash 3x with 200uL M2
f. Resuspend in 42uL water
g. Take 1/2 of sample (21uL, 1uL of beads) and PCR amplify 10 cycles
	Reagent
	1x (uL)
	10x

	Beads in water
	21
	

	2pbc (25uM)
	2
	

	2puni (25uM)
	2
	

	2x Q5 MM
	25
	



i. 2uL 2pbc (25uM), 2uL 2puni (25uM), 21uL beads in water, 25uL of 2x Q5 MM
	Temp (C)
	Time (s)
	Cycles

	98
	60
	1 cycle

	98
	15
	4 cycles

	69
	15
	

	72
	90
	

	98
	15
	6 cycles


	72
	90
	

	72
	2min
	



h. 1.2x SPRI
i. Elute in 20uL
i. Run each sample on tapestation to quantify molarity 
j. Use unique molecule calculator to back calculate number of oligos/bead	Comment by Perez, Andrew A.: This is a separate excel sheet
i. Aim for condition that gives 70-100 oligos/bead
k. 
