CHyMErA Library supplemental files

CHyMErA hgRNA library amplification

1. Dilute the library to 50 ng/L in Buffer TE.
2. Electroporate the library. Set up 4 electroporations as follows: add 2 L of 50 ng/L CRISPR gRNA library to 25 L of Lucigen Endura electro-competent cells. Electroporate according to the manufacturer’s suggested conditions and protocol. Add 1 mL of Recovery Medium (or SOC medium) and transfer cells to a culture tube. Place tubes in a shaking incubator at 200 rpm for 1 hour at 37 °C.
3. Titer the library. Pool all 4 mL of recovered cells. Mix well. Transfer 10 L of cells to 990 L of Recovery Medium, mix well, and plate 20 L onto a pre-warmed 10-cm LB + carbenicillin agar plate (this is a 20,000-fold dilution of the full transformation).
4. Plate the library. Spread recovered cells on a total of 20 15-cm LB + carbenicillin agar plates. Spread 200 L of recovered cells on each of the pre-warmed plates.
5. Incubate the plates for 14-16 hours at 30 °C.
6. Calculate transformation efficiency. Count the number of colonies on the dilution plate. Multiply this number of colonies by 20,000 for the total number of colonies plated. Proceed if the total number of colonies represents a library coverage of at least 200-fold (optimally 500-1,000). Otherwise optimize the transformation protocol or increase the number of electroporations.
7. Harvest colonies. Transfer 7 mL of LB + carbenicillin medium on one 15-cm plate. Scrape the colonies off with a cell spreader and transfer the scraped cells into a sterile bottle using a 10-mL pipet. Rinse the scraped plate with an additional 5 mL of LB + carbenicillin medium and transfer to the bottle.
8. Pool all scraped cells from 20 plates to the bottle. Stir well for 1 hour at room temperature. 
9. Transfer cells to pre-weighed centrifuge bottles. Centrifuge at 7,000 x g and discard media. Invert the bottles to allow draining of remaining supernatant. Weigh the wet cell pellet.
10. Purify the library plasmid pool using a maxi- or mega-scale plasmid purification kit. Perform multiple maxi or mega preps according to column capacity. Typically, a maxi column can process 1 g of wet cell pellet, and a mega column can process 2.5 g of wet cell pellet.


Primers and PCR protocols to prepare samples of amplified library for deep sequencing verification

Sequencing libraries are prepared by directly amplifying the hybrid guide RNA expression cassette and attaching Illumina TruSeq adapters with i5 and i7 indices. Barcoded libraries are then gel purified, and fragment size distribution is assessed using a BioAnalyzer. Final library concentrations are quantified by qPCR. Sequencing is performed on an Illumina NextSeq500 or NovaSeq using paired-end reads. For Read 1, sequencing began with 29 dark cycles followed by 31 cycles to read the Cas12a guide, and an 8-cycle index read. For Read 2, 20 dark cycles preceded 30 cycles to read the Cas9 guide, followed by an 8-cycle index read. Further details can be found in Xiao, Damodaran, et al., Molecular Cell 2024.

Primers PCR
	Name
	Sequence
	i7 not RC
	i7 RC (for all submission sheets)

	A701-Cas9-R1
	CAAGCAGAAGACGGCATACGAGATATCACGACGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTGGAAAGGACGAGGTACCG
	ATCACGAC 
	GTCGTGAT

	A703-Cas9-R2
	CAAGCAGAAGACGGCATACGAGATCAGATCCAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCAGGTGGAAAGGACGAGGTACCG
	CAGATCCA 
	TGGATCTG

	A702-Cas9-R3
	CAAGCAGAAGACGGCATACGAGATACAGTGGTGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCAGGTGGAAAGGACGAGGTACCG
	ACAGTGGT
	ACCACTGT

	A708-Cas9-R1
	CAAGCAGAAGACGGCATACGAGATCACCACACGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTGGAAAGGACGAGGTACCG
	CACCACAC
	GTGTGGTG

	A709-Cas9-R2
	CAAGCAGAAGACGGCATACGAGATGAAACCCAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCAGGTGGAAAGGACGAGGTACCG
	GAAACCCA
	TGGGTTTC

	A712-Cas9-R3
	CAAGCAGAAGACGGCATACGAGATAGGAGTGGGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCAGGTGGAAAGGACGAGGTACCG
	AGGAGTGG
	CCACTCCT

	A704-Cas9-R1
	CAAGCAGAAGACGGCATACGAGATACAAACGGGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTGGAAAGGACGAGGTACCG
	ACAAACGG 
	CCGTTTGT

	A710-Cas9-R2
	CAAGCAGAAGACGGCATACGAGATTGTGACCAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCAGGTGGAAAGGACGAGGTACCG
	TGTGACCA
	TGGTCACA

	D724-Cas9-R3
	CAAGCAGAAGACGGCATACGAGATGCGATTAAGTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCAGGTGGAAAGGACGAGGTACCG
	GCGATTAA
	TTAATCGC

	 
	
	
	

	 
	
	i5 not RC (for NovaSeq, HiSeq, MiSeq)
	i5 RC (for NextSeq) 

	A502-Cpf1-F1
	AATGATACGGCGACCACCGAGATCTACACTGCTAAGTACACTCTTTCCCTACACGACGCTCTTCCGATCTCCGAGGGGACCCAGAGAATTC
	TGCTAAGT
	ACTTAGCA 

	A505-Cpf1-F2
	AATGATACGGCGACCACCGAGATCTACACCTAATCGAACACTCTTTCCCTACACGACGCTCTTCCGATCTGCCGAGGGGACCCAGAGAATTC
	CTAATCGA 
	TCGATTAG 

	A506-Cpf1-F3
	AATGATACGGCGACCACCGAGATCTACACCTAGAACAACACTCTTTCCCTACACGACGCTCTTCCGATCTCGCCGAGGGGACCCAGAGAATTC
	CTAGAACA 
	TGTTCTAG 

	A507-Cpf1-F1
	AATGATACGGCGACCACCGAGATCTACACTAAGTTCCACACTCTTTCCCTACACGACGCTCTTCCGATCTCCGAGGGGACCCAGAGAATTC
	TAAGTTCC 
	GGAACTTA 

	A508-Cpf1-F2
	AATGATACGGCGACCACCGAGATCTACACTAGACCTAACACTCTTTCCCTACACGACGCTCTTCCGATCTGCCGAGGGGACCCAGAGAATTC
	TAGACCTA
	TAGGTCTA 

	D505-Cpf1-F3
	AATGATACGGCGACCACCGAGATCTACACAGGCGAAGACACTCTTTCCCTACACGACGCTCTTCCGATCTCGCCGAGGGGACCCAGAGAATTC
	AGGCGAAG
	CTTCGCCT 

	A504-Cpf1-F1
	AATGATACGGCGACCACCGAGATCTACACTAAGACACACACTCTTTCCCTACACGACGCTCTTCCGATCTCCGAGGGGACCCAGAGAATTC
	TAAGACAC 
	GTGTCTTA

	D511-Cpf1-F2
	AATGATACGGCGACCACCGAGATCTACACGCGCCTCTACACTCTTTCCCTACACGACGCTCTTCCGATCTGCCGAGGGGACCCAGAGAATTC
	GCGCCTCT
	AGAGGCGC

	D516-Cpf1-F3
	AATGATACGGCGACCACCGAGATCTACACGCGGAGCGACACTCTTTCCCTACACGACGCTCTTCCGATCTCGCCGAGGGGACCCAGAGAATTC
	GCGGAGCG
	CGCTCCGC



Red = barcode
Blue = constant vector region
Orange = stagger sequence


Deconvolution algorithms for analyzing NGS data

Descriptions of analyses, tools, and algorithms are provided in Aregger, Xing & Gonatopoulos-Pournatzis, Nature Protocols, 2021, Ward et al., Nature Protocols, 2021 and Xiao, Damodaran et al., Molecular Cell, 2024


