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>2000 gRNAs 110 custom cell lines

17 animal models 2 custom, pooled libraries

In our first year, with 5.5 FTE
On track to complete 192 cell lines with 7 FTE this year!!!
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Assaying for activity

T7E1

Targeted NGS TIDE IDAA





gRNA Activity Assay Summary

T7E1 TIDE NGS IDAA

Identify active gRNAs Yes Yes Yes Yes

Show indel sizes No Yes Yes Yes

Show sequence identities No No Yes No

Accurately portray editing rates – pools of cells No Yes (low) Yes Yes (low)

Accurately portray editing rates – clones No Mostly Yes Sometimes

Throughput Low Medium High Medium

Sentmanat et al., Sci Reports. 2018



gRNA Activity Assay Limitations

T7E1 TIDE NGS IDAA

Barrier to entry (cost, expertise, 
etc)

Low Low High Low

PCR based bias Yes Yes Yes Yes

Detect gross chromosomal 
abortions

No No No No

Amplicon size 300bp-
900bp

~750bp 500bp-
600bp

200bp-
900bp

Sentmanat et al., Sci Reports. 2018



Dual index, 2-step PCR sequencing
11 forward primers 384 reverse primers



Library Prep for NGS

2-step PCR

Unique primers 
for each project

Pool samples miSeq

Lots of data



Targeted NGS output

Tells you gRNA activity, size of indels and sequence identity





How does CRIS.py compare?



CRIS.py: A Versatile and High-
throughput analysis program

Search sequence for 
1. Length
2. Exact sequence matches



CRIS.py input

Wild-type length (ref_seq)

ref_seq



CRIS.py Output – Master Summary (.CSV)

Wild-type length (ref_seq)

ref_seq



CRIS.py Output – Sequence File (.TXT)

Wild-type length (ref_seq)

ref_seq



CRIS.py allows multiple HDR events to be 
analyzed concurrently



How does CRIS.py compare?



Output comparison
CRISPresso CRIS.py



CRISPResso



CRIS.py



Overall compare

Total reads WT NHEJ HDR #1 HDR  #2 HDR-NHEJ
CRIS.py 1963 22.4% 51.9% 13.4% 10.4% 0.6%

CRISPresso 2028 48.0% 37.9% 13.3% 0.8%
Cas-Analyzer 1997 48.0% 14.4%



CRIS.py enables cell ploidy determinations
7 Copies in N2A cells!!!



CRIS.py allows easy identification of 
Heterogeneity within a cell population

Total WT_g15 #1-Indel #1-Reads(%) #2-Indel #2-Reads(%) #3-Indel #3-Reads(%) #4-Indel #4-Reads(%)
149 0 (0.0%) 1 77 (51.7%) -10 71 (47.7%) -21 1 (0.7%) NA
622 0 (0.0%) -4 354 (56.9%) -10 265 (42.6%) -11 2 (0.3%) -5 1 (0.2%)
748 0 (0.0%) -4 386 (51.6%) -2 360 (48.1%) -3 2 (0.3%) NA
944 0 (0.0%) -17 527 (55.8%) -1 413 (43.8%) -2 2 (0.2%) -18 2 (0.2%)

1520 0 (0.0%) -10 779 (51.2%) -1 732 (48.2%) -11 5 (0.3%) -2 4 (0.3%)
2419 0 (0.0%) -2 1258 (52.0%) -1 1151 (47.6%) -3 10 (0.4%) NA
2656 0 (0.0%) -20 1520 (57.2%) -1 1126 (42.4%) -21 6 (0.2%) -2 4 (0.2%)
2884 3 (0.1%) -17 1518 (52.6%) -10 1341 (46.5%) -45 7 (0.2%) -11 7 (0.2%)
2657 10 (0.4%) -22 1336 (50.3%) -10 1297 (48.8%) 0 10 (0.4%) -11 8 (0.3%)
765 0 (0.0%) 1 531 (69.4%) -1 231 (30.2%) 0 2 (0.3%) -2 1 (0.1%)
782 0 (0.0%) -2 467 (59.7%) -1 311 (39.8%) -3 4 (0.5%) NA

2131 0 (0.0%) -7 754 (35.4%) -1 733 (34.4%) -2 635 (29.8%) -3 7 (0.3%)
2721 0 (0.0%) -17 1051 (38.6%) -4 908 (33.4%) -1 756 (27.8%) -5 3 (0.1%)
253 0 (0.0%) -28 107 (42.3%) -1 74 (29.2%) 1 71 (28.1%) -2 1 (0.4%)

4471 0 (0.0%) -17 3319 (74.2%) -10 1134 (25.4%) -18 10 (0.2%) -11 4 (0.1%)
225 0 (0.0%) -1 225 (100.0%) NA NA NA
265 0 (0.0%) -1 263 (99.2%) -2 2 (0.8%) NA NA
484 0 (0.0%) -4 483 (99.8%) -5 1 (0.2%) NA NA
521 0 (0.0%) -2 520 (99.8%) -3 1 (0.2%) NA NA

1088 0 (0.0%) -4 1086 (99.8%) -5 2 (0.2%) NA NA
1447 0 (0.0%) -17 1440 (99.5%) -18 6 (0.4%) -19 1 (0.1%) NA
2729 25 (0.9%) -1 2626 (96.2%) 6 33 (1.2%) -2 33 (1.2%) 0 26 (1.0%)
199 0 (0.0%) -21 129 (64.8%) -19 67 (33.7%) -23 1 (0.5%) -22 1 (0.5%)
298 0 (0.0%) -24 298 (100.0%) NA NA NA

Diploid

Triploid

Tetraploid

Homozygous 
clones


SP463 hSCRIB

		Name		Total		WT_g15		#1-Indel		#1-Reads(%)		#2-Indel		#2-Reads(%)		#3-Indel		#3-Reads(%)		#4-Indel		#4-Reads(%)		#5-Indel		#5-Reads(%)		#6-Indel		#6-Reads(%)		#7-Indel		#7-Reads(%)		#8-Indel		#8-Reads(%)		z%WT_g15

		Miller-Plate1-A12-AGAGAGGAGTAT_S66_L001_R1_001.fastq		149		0 (0.0%)		1		77 (51.7%)		-10		71 (47.7%)		-21		1 (0.7%)		NA				NA				NA				NA				NA				0

		Miller-Plate2-F1-CCCGCAACATATC_S211_L001_R1_001.fastq		622		0 (0.0%)		-4		354 (56.9%)		-10		265 (42.6%)		-11		2 (0.3%)		-5		1 (0.2%)		NA				NA				NA				NA				0

		Miller-Plate4-B7-CCATGTGATCATC_S361_L001_R1_001.fastq		748		0 (0.0%)		-4		386 (51.6%)		-2		360 (48.1%)		-3		2 (0.3%)		NA				NA				NA				NA				NA				0

		Miller-Plate4-A10-TCCACTCCTAAT_S352_L001_R1_001.fastq		944		0 (0.0%)		-17		527 (55.8%)		-1		413 (43.8%)		-2		2 (0.2%)		-18		2 (0.2%)		NA				NA				NA				NA				0

		Miller-Plate2-D10-ATCGATCACGAT_S196_L001_R1_001.fastq		1520		0 (0.0%)		-10		779 (51.2%)		-1		732 (48.2%)		-11		5 (0.3%)		-2		4 (0.3%)		NA				NA				NA				NA				0

		Miller-Plate4-C10-GGTCACTGAGAT_S376_L001_R1_001.fastq		2419		0 (0.0%)		-2		1258 (52.0%)		-1		1151 (47.6%)		-3		10 (0.4%)		NA				NA				NA				NA				NA				0

		Miller-Plate1-B10-ATTAAGTCCGAT_S76_L001_R1_001.fastq		2656		0 (0.0%)		-20		1520 (57.2%)		-1		1126 (42.4%)		-21		6 (0.2%)		-2		4 (0.2%)		NA				NA				NA				NA				0

		Miller-Plate4-E5-TTCGCGGATAATC_S395_L001_R1_001.fastq		2884		3 (0.1%)		-17		1518 (52.6%)		-10		1341 (46.5%)		-45		7 (0.2%)		-11		7 (0.2%)		-18		4 (0.1%)		0		3 (0.1%)		1		2 (0.1%)		-29		2 (0.1%)		0.1

		Miller-Plate4-E11-CAGGTCCTCTAT_S401_L001_R1_001.fastq		2657		10 (0.4%)		-22		1336 (50.3%)		-10		1297 (48.8%)		0		10 (0.4%)		-11		8 (0.3%)		-23		4 (0.2%)		-21		1 (0.0%)		-9		1 (0.0%)		NA				0.4

		Miller-Plate3-E10-GTCAGGTGTAAT_S304_L001_R1_001.fastq		765		0 (0.0%)		1		531 (69.4%)		-1		231 (30.2%)		0		2 (0.3%)		-2		1 (0.1%)		NA				NA				NA				NA				0

		Miller-Plate4-C6-GTGCTGAGTAATC_S372_L001_R1_001.fastq		782		0 (0.0%)		-2		467 (59.7%)		-1		311 (39.8%)		-3		4 (0.5%)		NA				NA				NA				NA				NA				0

		Miller-Plate2-G5-GATCGCGAACATC_S227_L001_R1_001.fastq		2131		0 (0.0%)		-7		754 (35.4%)		-1		733 (34.4%)		-2		635 (29.8%)		-3		7 (0.3%)		-8		2 (0.1%)		NA				NA				NA				0

		Miller-Plate1-B3-TCTGCGTTTAATC_S69_L001_R1_001.fastq		2721		0 (0.0%)		-17		1051 (38.6%)		-4		908 (33.4%)		-1		756 (27.8%)		-5		3 (0.1%)		-18		2 (0.1%)		-2		1 (0.0%)		NA				NA				0

		Miller-Plate4-D12-TTGTTCGGGCAT_S390_L001_R1_001.fastq		253		0 (0.0%)		-28		107 (42.3%)		-1		74 (29.2%)		1		71 (28.1%)		-2		1 (0.4%)		NA				NA				NA				NA				0

		Miller-Plate4-B4-CCAAATGCGCATC_S358_L001_R1_001.fastq		4471		0 (0.0%)		-17		3319 (74.2%)		-10		1134 (25.4%)		-18		10 (0.2%)		-11		4 (0.1%)		-19		2 (0.0%)		-9		2 (0.0%)		NA				NA				0

		Miller-Plate4-F10-ACTGAGTATCAT_S412_L001_R1_001.fastq		225		0 (0.0%)		-1		225 (100.0%)		NA				NA				NA				NA				NA				NA				NA				0

		Miller-Plate4-H2-AATCGGCAGCATC_S428_L001_R1_001.fastq		265		0 (0.0%)		-1		263 (99.2%)		-2		2 (0.8%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate3-F3-CTCGGTACACATC_S309_L001_R1_001.fastq		484		0 (0.0%)		-4		483 (99.8%)		-5		1 (0.2%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate1-H12-TCTCAGCGTGAT_S150_L001_R1_001.fastq		521		0 (0.0%)		-2		520 (99.8%)		-3		1 (0.2%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate4-F1-TTAGATCTTTATC_S403_L001_R1_001.fastq		1088		0 (0.0%)		-4		1086 (99.8%)		-5		2 (0.2%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate1-H8-TGCACAGTTTATC_S146_L001_R1_001.fastq		1447		0 (0.0%)		-17		1440 (99.5%)		-18		6 (0.4%)		-19		1 (0.1%)		NA				NA				NA				NA				NA				0

		Miller-Plate4-D7-ATAAATTAGTATC_S385_L001_R1_001.fastq		2729		25 (0.9%)		-1		2626 (96.2%)		6		33 (1.2%)		-2		33 (1.2%)		0		26 (1.0%)		-4		7 (0.3%)		-21		1 (0.0%)		-10		1 (0.0%)		-9		1 (0.0%)		0.9

		Miller-Plate4-A1-TCTTATTTAGATC_S343_L001_R1_001.fastq		199		0 (0.0%)		-21		129 (64.8%)		-19		67 (33.7%)		-23		1 (0.5%)		-22		1 (0.5%)		-1		1 (0.5%)		NA				NA				NA				0

		Miller-Plate3-E1-CGAAGATTCCATC_S295_L001_R1_001.fastq		298		0 (0.0%)		-24		298 (100.0%)		NA				NA				NA				NA				NA				NA				NA				0

		Miller-Plate4-F5-TGATCGCTCTATC_S407_L001_R1_001.fastq		305		0 (0.0%)		-45		179 (58.7%)		1		80 (26.2%)		-16		46 (15.1%)		NA				NA				NA				NA				NA				0

		Miller-Plate1-G10-TAGCGTTCTCAT_S136_L001_R1_001.fastq		316		0 (0.0%)		-35		306 (96.8%)		-36		10 (3.2%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate4-D2-ACGTAACTGTATC_S380_L001_R1_001.fastq		327		0 (0.0%)		-13		235 (71.9%)		36		89 (27.2%)		-14		3 (0.9%)		NA				NA				NA				NA				NA				0

		Miller-Plate3-A11-ATTCCTTATGAT_S257_L001_R1_001.fastq		530		0 (0.0%)		-2		212 (40.0%)		-1		174 (32.8%)		-13		126 (23.8%)		1		16 (3.0%)		-27		1 (0.2%)		-3		1 (0.2%)		NA				NA				0

		Miller-Plate1-C1-TCGTCCTTGCATC_S79_L001_R1_001.fastq		556		0 (0.0%)		-3		338 (60.8%)		-2		218 (39.2%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate1-E10-GCCGCGCCCGAT_S112_L001_R1_001.fastq		599		0 (0.0%)		-43		358 (59.8%)		-10		238 (39.7%)		-11		3 (0.5%)		NA				NA				NA				NA				NA				0

		Miller-Plate3-A8-CTCTCTCAGCATC_S254_L001_R1_001.fastq		647		0 (0.0%)		-9		412 (63.7%)		-4		235 (36.3%)		NA				NA				NA				NA				NA				NA				0

		Miller-Plate1-H11-GTCCGGCTGGAT_S149_L001_R1_001.fastq		845		0 (0.0%)		-17		321 (38.0%)		-39		268 (31.7%)		-1		252 (29.8%)		-40		2 (0.2%)		-18		1 (0.1%)		-2		1 (0.1%)		NA				NA				0

		Miller-Plate4-B12-GTCGCAGCTGAT_S366_L001_R1_001.fastq		852		0 (0.0%)		-27		458 (53.8%)		-4		387 (45.4%)		-28		3 (0.4%)		-5		2 (0.2%)		-1		2 (0.2%)		NA				NA				NA				0

		Miller-Plate1-C10-GCCTACGGCTAT_S88_L001_R1_001.fastq		1164		0 (0.0%)		-9		663 (57.0%)		-2		495 (42.5%)		-10		4 (0.3%)		-3		2 (0.2%)		NA				NA				NA				NA				0

		Miller-Plate1-B9-CCAGCTGTACATC_S75_L001_R1_001.fastq		1271		0 (0.0%)		-7		672 (52.9%)		-3		591 (46.5%)		-4		7 (0.6%)		-8		1 (0.1%)		NA				NA				NA				NA				0

		Miller-Plate1-D12-TAGTGACGGCAT_S102_L001_R1_001.fastq		1350		0 (0.0%)		-42		734 (54.4%)		-30		605 (44.8%)		-31		6 (0.4%)		-43		5 (0.4%)		NA				NA				NA				NA				0

		Miller-Plate4-G2-ACGCTTACATATC_S416_L001_R1_001.fastq		2054		1 (0.0%)		-1		934 (45.5%)		-11		650 (31.6%)		-3		465 (22.6%)		-4		2 (0.1%)		0		1 (0.0%)		-17		1 (0.0%)		-12		1 (0.0%)		NA				0

		Miller-Plate4-H11-CTATTGTTCTAT_S437_L001_R1_001.fastq		543		1 (0.2%)		-12		191 (35.2%)		-4		177 (32.6%)		0		173 (31.9%)		-5		1 (0.2%)		-1		1 (0.2%)		NA				NA				NA				0.2

		Miller-Plate1-E7-AATGAAATTTATC_S109_L001_R1_001.fastq		702		2 (0.3%)		-4		364 (51.9%)		-18		329 (46.9%)		-5		3 (0.4%)		0		2 (0.3%)		-17		2 (0.3%)		-19		1 (0.1%)		-16		1 (0.1%)		NA				0.3

		Miller-Plate3-C6-TGCATGTCTCATC_S276_L001_R1_001.fastq		767		7 (0.9%)		-18		755 (98.4%)		0		7 (0.9%)		-19		5 (0.7%)		NA				NA				NA				NA				NA				0.9

		Miller-Plate2-C2-GTGGCGTAGAATC_S176_L001_R1_001.fastq		1009		148 (14.7%)		-115		515 (51.0%)		-10		338 (33.5%)		0		152 (15.1%)		-11		3 (0.3%)		-1		1 (0.1%)		NA				NA				NA				14.7

		Miller-Plate3-H6-GGACGCTATGATC_S336_L001_R1_001.fastq		125		19 (15.2%)		-1		57 (45.6%)		-4		48 (38.4%)		0		19 (15.2%)		-2		1 (0.8%)		NA				NA				NA				NA				15.2

		Miller-Plate3-B9-ATGGCATTACATC_S267_L001_R1_001.fastq		2449		719 (29.4%)		-1		908 (37.1%)		-4		799 (32.6%)		0		736 (30.1%)		-5		4 (0.2%)		-2		2 (0.1%)		NA				NA				NA				29.4

		Miller-Plate1-E4-AGCCAGAGACATC_S106_L001_R1_001.fastq		1675		500 (29.9%)		-17		676 (40.4%)		0		513 (30.6%)		-1		480 (28.7%)		-18		2 (0.1%)		-3		2 (0.1%)		-2		1 (0.1%)		-4		1 (0.1%)		NA				29.9

		Miller-Plate2-D7-TCAATATGATATC_S193_L001_R1_001.fastq		1118		337 (30.1%)		-9		460 (41.1%)		0		339 (30.3%)		-12		308 (27.5%)		-10		6 (0.5%)		-1		4 (0.4%)		-2		1 (0.1%)		NA				NA				30.1

		Miller-Plate3-F12-GACGGTGACCAT_S318_L001_R1_001.fastq		716		218 (30.4%)		-8		285 (39.8%)		0		225 (31.4%)		-1		204 (28.5%)		-10		1 (0.1%)		-2		1 (0.1%)		NA				NA				NA				30.4

		Miller-Plate3-G1-TAGCGCGACAATC_S319_L001_R1_001.fastq		303		96 (31.7%)		0		203 (67.0%)		-1		100 (33.0%)		NA				NA				NA				NA				NA				NA				31.7

		Miller-Plate4-C3-TTGATAACGTATC_S369_L001_R1_001.fastq		2299		749 (32.6%)		-1		1519 (66.1%)		0		771 (33.5%)		-2		9 (0.4%)		NA				NA				NA				NA				NA				32.6

		Miller-Plate4-C5-CCAACTTACTATC_S371_L001_R1_001.fastq		360		121 (33.6%)		-8		130 (36.1%)		0		126 (35.0%)		-6		103 (28.6%)		-9		1 (0.3%)		NA				NA				NA				NA				33.6

		Miller-Plate4-G3-TGAGTGGTCAATC_S417_L001_R1_001.fastq		452		156 (34.5%)		0		160 (35.4%)		-10		150 (33.2%)		1		142 (31.4%)		NA				NA				NA				NA				NA				34.5

		Miller-Plate3-B5-TTAAGGGCATATC_S263_L001_R1_001.fastq		694		255 (36.7%)		0		262 (37.8%)		-17		233 (33.6%)		-8		193 (27.8%)		-1		3 (0.4%)		-18		2 (0.3%)		-9		1 (0.1%)		NA				NA				36.7

		Miller-Plate4-E3-AGTGTCCGCTATC_S393_L001_R1_001.fastq		355		136 (38.3%)		-29		211 (59.4%)		0		144 (40.6%)		NA				NA				NA				NA				NA				NA				38.3

		Miller-Plate1-B11-CACTTCAATCAT_S77_L001_R1_001.fastq		806		329 (40.8%)		-4		466 (57.8%)		0		339 (42.1%)		-1		1 (0.1%)		NA				NA				NA				NA				NA				40.8

		Miller-Plate1-H2-GCTATATAGGATC_S140_L001_R1_001.fastq		685		287 (41.9%)		-4		388 (56.6%)		0		297 (43.4%)		NA				NA				NA				NA				NA				NA				41.9

		Miller-Plate4-F7-TTGTATTGGTATC_S409_L001_R1_001.fastq		2375		1042 (43.9%)		-21		1307 (55.0%)		0		1057 (44.5%)		-22		5 (0.2%)		-1		5 (0.2%)		-10		1 (0.0%)		NA				NA				NA				43.9

		Miller-Plate1-D6-TCGGTCCGTAATC_S96_L001_R1_001.fastq		2382		1056 (44.3%)		-17		1279 (53.7%)		0		1086 (45.6%)		-18		10 (0.4%)		-1		7 (0.3%)		NA				NA				NA				NA				44.3

		Miller-Plate2-D11-ATTTCTTTAAAT_S197_L001_R1_001.fastq		507		229 (45.2%)		0		231 (45.6%)		-1		175 (34.5%)		-7		97 (19.1%)		-2		3 (0.6%)		-9		1 (0.2%)		NA				NA				NA				45.2

		Miller-Plate2-D9-AAGTTCTTGAATC_S195_L001_R1_001.fastq		216		104 (48.1%)		0		108 (50.0%)		8		106 (49.1%)		-45		1 (0.5%)		-17		1 (0.5%)		NA				NA				NA				NA				48.1

		Miller-Plate4-B8-GGTTAACGCCATC_S362_L001_R1_001.fastq		2319		1191 (51.4%)		0		1223 (52.7%)		6		1086 (46.8%)		5		5 (0.2%)		-1		4 (0.2%)		-2		1 (0.0%)		NA				NA				NA				51.4

		Miller-Plate1-F3-TTCACCATTGATC_S117_L001_R1_001.fastq		1360		735 (54.0%)		0		747 (54.9%)		-1		235 (17.3%)		12		215 (15.8%)		-10		160 (11.8%)		-2		3 (0.2%)		NA				NA				NA				54

		Miller-Plate3-D3-GTGCGGGCTCATC_S285_L001_R1_001.fastq		1361		738 (54.2%)		0		767 (56.4%)		-2		591 (43.4%)		-1		2 (0.1%)		-3		1 (0.1%)		NA				NA				NA				NA				54.2

		Miller-Plate2-E1-TCTTGGCTAAATC_S199_L001_R1_001.fastq		324		193 (59.6%)		0		200 (61.7%)		-4		78 (24.1%)		-1		46 (14.2%)		NA				NA				NA				NA				NA				59.6

		Miller-Plate2-E7-AACCTCGAGGATC_S205_L001_R1_001.fastq		2334		1498 (64.2%)		0		1547 (66.3%)		-27		777 (33.3%)		-28		5 (0.2%)		-1		5 (0.2%)		NA				NA				NA				NA				64.2

		Miller-Plate4-F11-CCTAATTCAAAT_S413_L001_R1_001.fastq		1582		1048 (66.2%)		0		1083 (68.5%)		-12		492 (31.1%)		-1		6 (0.4%)		-13		1 (0.1%)		NA				NA				NA				NA				66.2

		Miller-Plate4-D6-CCAGCACGGAATC_S384_L001_R1_001.fastq		1461		1019 (69.7%)		0		1057 (72.3%)		-2		374 (25.6%)		-1		15 (1.0%)		-17		5 (0.3%)		6		3 (0.2%)		-10		3 (0.2%)		-8		2 (0.1%)		-4		1 (0.1%)		69.7

		Miller-Plate4-F8-TTTAGACGTAATC_S410_L001_R1_001.fastq		365		265 (72.6%)		0		283 (77.5%)		-9		80 (21.9%)		-1		2 (0.5%)		NA				NA				NA				NA				NA				72.6

		Miller-Plate4-F3-CGTAGATCGTATC_S405_L001_R1_001.fastq		236		226 (95.8%)		0		236 (100.0%)		NA				NA				NA				NA				NA				NA				NA				95.8

		Miller-Plate4-F6-GGTTCTGGCGATC_S408_L001_R1_001.fastq		2256		2167 (96.1%)		0		2248 (99.6%)		-1		7 (0.3%)		1		1 (0.0%)		NA				NA				NA				NA				NA				96.1

		Miller-Plate3-F7-CTCTAGAATGATC_S313_L001_R1_001.fastq		211		203 (96.2%)		0		209 (99.1%)		-4		1 (0.5%)		-1		1 (0.5%)		NA				NA				NA				NA				NA				96.2

		Miller-Plate4-A4-TAGCTACCCGATC_S346_L001_R1_001.fastq		174		168 (96.6%)		0		174 (100.0%)		NA				NA				NA				NA				NA				NA				NA				96.6

		Miller-Plate2-G11-AACATCGTTCAT_S233_L001_R1_001.fastq		392		379 (96.7%)		0		388 (99.0%)		-1		4 (1.0%)		NA				NA				NA				NA				NA				NA				96.7

		Miller-Plate1-A1-GGTCAGAGCAATC_S55_L001_R1_001.fastq		1750		1692 (96.7%)		0		1737 (99.3%)		-1		11 (0.6%)		-2		1 (0.1%)		-3		1 (0.1%)		NA				NA				NA				NA				96.7

		Miller-Plate1-H10-GCGGTAGATCAT_S148_L001_R1_001.fastq		1602		1551 (96.8%)		0		1598 (99.8%)		-1		3 (0.2%)		-2		1 (0.1%)		NA				NA				NA				NA				NA				96.8

		Miller-Plate3-G8-TCAGTGCCACATC_S326_L001_R1_001.fastq		673		652 (96.9%)		0		672 (99.9%)		-1		1 (0.1%)		NA				NA				NA				NA				NA				NA				96.9

		Miller-Plate3-C5-TTAGGCGCCGATC_S275_L001_R1_001.fastq		1914		1859 (97.1%)		0		1899 (99.2%)		-1		15 (0.8%)		NA				NA				NA				NA				NA				NA				97.1

		Miller-Plate2-F12-AAAGGGCTTCAT_S222_L001_R1_001.fastq		146		142 (97.3%)		0		144 (98.6%)		-1		2 (1.4%)		NA				NA				NA				NA				NA				NA				97.3

		Miller-Plate1-F11-ACGCCGGGCTAT_S125_L001_R1_001.fastq		2184		2125 (97.3%)		0		2182 (99.9%)		-1		2 (0.1%)		NA				NA				NA				NA				NA				NA				97.3

		Miller-Plate3-D1-GAGTTAAACCATC_S283_L001_R1_001.fastq		194		189 (97.4%)		0		193 (99.5%)		-1		1 (0.5%)		NA				NA				NA				NA				NA				NA				97.4

		Miller-Plate3-A3-CTGTTAGACAATC_S249_L001_R1_001.fastq		207		202 (97.6%)		0		207 (100.0%)		NA				NA				NA				NA				NA				NA				NA				97.6

		Miller-Plate1-E2-GGCGAGCGAGATC_S104_L001_R1_001.fastq		250		244 (97.6%)		0		249 (99.6%)		-1		1 (0.4%)		NA				NA				NA				NA				NA				NA				97.6

		Miller-Plate1-C11-ATTAGGCTCCAT_S89_L001_R1_001.fastq		2156		2107 (97.7%)		0		2147 (99.6%)		-1		8 (0.4%)		-2		1 (0.0%)		NA				NA				NA				NA				NA				97.7

		Miller-Plate1-D8-TCGTCCCGATATC_S98_L001_R1_001.fastq		504		495 (98.2%)		0		500 (99.2%)		-1		4 (0.8%)		NA				NA				NA				NA				NA				NA				98.2

		Miller-Plate1-E12-GGGATCCCAAAT_S114_L001_R1_001.fastq		183		181 (98.9%)		0		181 (98.9%)		-1		2 (1.1%)		NA				NA				NA				NA				NA				NA				98.9







CRIS.py Master File is sortable and allows 
screening of hundreds of samples

KO of gene is lethal



1 blocking modification may not be enough

Total %Targeted plus NHEJ %Targeted_precise
8328 3 0.3

Only 10% of targeted events contain no indels


hMfn2 SM494 v1.9

		Name		#1-Indel		#1-Reads(%)		#2-Indel		#2-Reads(%)		#3-Indel		#3-Reads(%)		#4-Indel		#4-Reads(%)		#5-Indel		#5-Reads(%)		#6-Indel		#6-Reads(%)		#7-Indel		#7-Reads(%)		#8-Indel		#8-Reads(%)		Total		%Targeted plus NHEJ		%Targeted_precise				GtoA mut		WT		z%Indel1		z%Indel2		z%Indel3		z%Indel4		z%Indel5		z%Indel6		z%Indel7		z%Indel8		zCount-1		zCount-2		zCount-3		zCount-4		zCount-5		zCount-6		zCount-7		zCount-8

		Miller-Plate2-H9-GCCACAGTCAATC_S192_L001_R1_001.fastq		0		4078 (49.0%)		1		2252 (27.0%)		-2		541 (6.5%)		-1		424 (5.1%)		-3		106 (1.3%)		-4		68 (0.8%)		-9		65 (0.8%)		-5		65 (0.8%)		8328		3		0.3				28		3653		49		27		6.5		5.1		1.3		0.8		0.8		0.8		4078		2252		541		424		106		68		65		65







2 blocking modifications

Total %Target_including NHEJ %Target_Precise
7074 7.9 5.8

74% of targeting events contain no indels


hMFN2 SM494 v1.9

		Name				Total		%Target_including NHEJ		%Target_Precise				%Target_WT		%WT_Block		Target_Block		Target_WT		Target_including NHEJ		WT		WT_Block		#1-Indel		#1-Reads(%)		#2-Indel		#2-Reads(%)		#3-Indel		#3-Reads(%)		#4-Indel		#4-Reads(%)		#5-Indel		#5-Reads(%)		#6-Indel		#6-Reads(%)		#7-Indel		#7-Reads(%)		#8-Indel		#8-Reads(%)		z%Indel1		z%Indel2		z%Indel3		z%Indel4		z%Indel5		z%Indel6		z%Indel7		z%Indel8		zCount-1		zCount-2		zCount-3		zCount-4		zCount-5		zCount-6		zCount-7		zCount-8

		Miller-Plate1-H7-GAAGCGGGATATC_S91_L001_R1_001.fastq		CS10		7074		7.9		5.8				0.2		0.5		413		16		557		5414		35		0		6293 (89.0%)		1		235 (3.3%)		-1		111 (1.6%)		-2		82 (1.2%)		-16		34 (0.5%)		-25		26 (0.4%)		-4		19 (0.3%)		-3		18 (0.3%)		89		3.3		1.6		1.2		0.5		0.4		0.3		0.3		6293		235		111		82		34		26		19		18

		Miller-Plate1-H8-TGCACAGTTTATC_S92_L001_R1_001.fastq		KOSR		11332		8.2		5.9				0.2		0.3		672		20		932		8518		35		0		9824 (86.7%)		1		501 (4.4%)		-1		180 (1.6%)		-2		151 (1.3%)		-16		40 (0.4%)		-19		39 (0.3%)		-25		30 (0.3%)		-4		29 (0.3%)		86.7		4.4		1.6		1.3		0.4		0.3		0.3		0.3		9824		501		180		151		40		39		30		29

		Miller-Plate1-H9-ACAGTTAGAAATC_S93_L001_R1_001.fastq		GFP		12813		0.4		0.3				0.1		0.1		37		14		53		12057		8		0		12784 (99.8%)		-1		24 (0.2%)		-2		4 (0.0%)		-3		1 (0.0%)		NA				NA				NA				NA				99.8		0.2		0		0										12784		24		4		1		NA		NA		NA		NA

		Miller-Plate1-H10-GCGGTAGATCAT_S94_L001_R1_001.fastq		Later time point		8686		7.5		4.3				0.1		0.3		372		6		653		5830		25		0		6599 (76.0%)		1		811 (9.3%)		-2		200 (2.3%)		-1		179 (2.1%)		-25		65 (0.7%)		-19		50 (0.6%)		-3		48 (0.6%)		-24		41 (0.5%)		76		9.3		2.3		2.1		0.7		0.6		0.6		0.5		6599		811		200		179		65		50		48		41







CRIS.py can be used on any 
DNA sample



Genotyping pups to know which to breed
KNOCKOUTs

Pups Total WT_g9 #1-Indel #1-Reads(%) #2-Indel #2-Reads(%) #3-Indel #3-Reads(%) #4-Indel #4-Reads(%)
A1 8677 0 (0.0%) -18 4691 (54.1%) -3 3915 (45.1%) -4 25 (0.3%) -19 23 (0.3%)
A2 8714 0 (0.0%) -12 4690 (53.8%) 1 3976 (45.6%) -13 22 (0.3%) 0 19 (0.2%)
A3 9470 4506 (47.6%) 0 4793 (50.6%) 1 3868 (40.8%) -3 770 (8.1%) -1 29 (0.3%)
A4 6592 6 (0.1%) -60 3462 (52.5%) 1 1306 (19.8%) -25 1024 (15.5%) -3 742 (11.3%)
A5 7578 7047 (93.0%) 0 7524 (99.3%) -1 44 (0.6%) -2 5 (0.1%) -3 3 (0.0%)
A6 6500 507 (7.8%) -45 3312 (51.0%) -2 2043 (31.4%) -3 577 (8.9%) 0 545 (8.4%)


SM766.mCsfm KO

		Name		Pups		Total		WT_g9		#1-Indel		#1-Reads(%)		#2-Indel		#2-Reads(%)		#3-Indel		#3-Reads(%)		#4-Indel		#4-Reads(%)		#5-Indel		#5-Reads(%)		#6-Indel		#6-Reads(%)		#7-Indel		#7-Reads(%)		#8-Indel		#8-Reads(%)		z%WT_g9

		Miller-Plate1-A1-GGTCAGAGCAATC_S55_L001_R1_001.fastq		A1		8677		0 (0.0%)		-18		4691 (54.1%)		-3		3915 (45.1%)		-4		25 (0.3%)		-19		23 (0.3%)		1		7 (0.1%)		-60		3 (0.0%)		-25		3 (0.0%)		-20		3 (0.0%)		0

		Miller-Plate1-A2-TTCTCAACACATC_S56_L001_R1_001.fastq		A2		8714		0 (0.0%)		-12		4690 (53.8%)		1		3976 (45.6%)		-13		22 (0.3%)		0		19 (0.2%)		-18		2 (0.0%)		-15		2 (0.0%)		-2		2 (0.0%)		-1		1 (0.0%)		0

		Miller-Plate1-A3-AAACCCGATAATC_S57_L001_R1_001.fastq		A3		9470		4506 (47.6%)		0		4793 (50.6%)		1		3868 (40.8%)		-3		770 (8.1%)		-1		29 (0.3%)		-2		3 (0.0%)		-60		2 (0.0%)		-25		2 (0.0%)		-4		2 (0.0%)		47.6

		Miller-Plate1-A4-CATGAGCCCGATC_S58_L001_R1_001.fastq		A4		6592		6 (0.1%)		-60		3462 (52.5%)		1		1306 (19.8%)		-25		1024 (15.5%)		-3		742 (11.3%)		-61		25 (0.4%)		0		13 (0.2%)		-26		10 (0.2%)		-4		3 (0.0%)		0.1

		Miller-Plate1-A5-CATCGTAGGGATC_S59_L001_R1_001.fastq		A5		7578		7047 (93.0%)		0		7524 (99.3%)		-1		44 (0.6%)		-2		5 (0.1%)		-3		3 (0.0%)		-60		1 (0.0%)		-45		1 (0.0%)		NA				NA				93

		Miller-Plate1-A6-GTCCGTTACGATC_S60_L001_R1_001.fastq		A6		6500		507 (7.8%)		-45		3312 (51.0%)		-2		2043 (31.4%)		-3		577 (8.9%)		0		545 (8.4%)		-46		12 (0.2%)		-4		4 (0.1%)		-47		3 (0.0%)		1		1 (0.0%)		7.8







Pup Total Mut and Blocking Mod #1-Indel #1-Reads(%) #2-Indel #2-Reads(%) #3-Indel #3-Reads(%) #4-Indel #4-Reads(%)
3 3806 3567 (93.7%) 0 3796 (99.7%) -61 5 (0.1%) -1 5 (0.1%) NA

18 3721 2510 (67.5%) 0 2609 (70.1%) 1 1110 (29.8%) -1 2 (0.1%) NA
38 4920 2554 (51.9%) 0 4916 (99.9%) -1 4 (0.1%) NA NA
60 112 54 (48.2%) 0 99 (88.4%) 2 13 (11.6%) NA NA
6 4656 1614 (34.7%) 0 2308 (49.6%) 1 1531 (32.9%) -12 814 (17.5%) -1 2 (0.0%)
9 5151 1087 (21.1%) -11 2816 (54.7%) -7 1169 (22.7%) 0 1162 (22.6%) -8 2 (0.0%)

56 4856 411 (8.5%) 0 2865 (59.0%) 1 1984 (40.9%) -1 4 (0.1%) -30 1 (0.0%)
63 3797 239 (6.3%) -7 1947 (51.3%) 0 788 (20.8%) 1 551 (14.5%) 19 505 (13.3%)
43 6200 113 (1.8%) 0 6066 (97.8%) 1 62 (1.0%) -1 51 (0.8%) -12 11 (0.2%)
52 4408 18 (0.4%) 0 4198 (95.2%) -7 114 (2.6%) 1 33 (0.7%) 19 29 (0.7%)
42 4660 10 (0.2%) 0 4629 (99.3%) 1 14 (0.3%) -12 8 (0.2%) 8 5 (0.1%)
17 3490 2 (0.1%) 0 2462 (70.5%) 8 581 (16.6%) 1 446 (12.8%) -1 1 (0.0%)
32 2598 3 (0.1%) 0 2578 (99.2%) 1 6 (0.2%) -11 6 (0.2%) -1 3 (0.1%)
35 4377 3 (0.1%) 0 2105 (48.1%) -12 1892 (43.2%) -7 376 (8.6%) -1 3 (0.1%)
44 4546 4 (0.1%) 0 4511 (99.2%) 1 24 (0.5%) -11 5 (0.1%) -1 4 (0.1%)
51 3658 3 (0.1%) 0 2441 (66.7%) -1 1190 (32.5%) -7 17 (0.5%) 1 5 (0.1%)
54 3872 4 (0.1%) 0 3863 (99.8%) -1 9 (0.2%) NA NA

Genotyping pups to know which to breed
KNOCKINs


SP389 mSvep1

		Name		Pup		Total		Mut and Blocking Mod		Blocking Mod only		T>C Mut only		#1-Indel		#1-Reads(%)		#2-Indel		#2-Reads(%)		#3-Indel		#3-Reads(%)		#4-Indel		#4-Reads(%)		#5-Indel		#5-Reads(%)		#6-Indel		#6-Reads(%)		#7-Indel		#7-Reads(%)		#8-Indel		#8-Reads(%)		WT_g10		WT_g5		z%Blocking Mod		z%Mut and Blocking Mod		z%T>C Mut		z%WT_g10		z%WT_g5

		Miller-Plate4-A3-CCAGACGGAT_S99_L001_R1_001.fastq		3		3806		3567 (93.7%)		6 (0.2%)		17 (0.4%)		0		3796 (99.7%)		-61		5 (0.1%)		-1		5 (0.1%)		NA				NA				NA				NA				NA				0 (0.0%)		0 (0.0%)		0.2		93.7		0.4		0		0

		Miller-Plate4-B6-GGTACGTGTC_S114_L001_R1_001.fastq		18		3721		2510 (67.5%)		7 (0.2%)		2 (0.1%)		0		2609 (70.1%)		1		1110 (29.8%)		-1		2 (0.1%)		NA				NA				NA				NA				NA				1 (0.0%)		1 (0.0%)		0.2		67.5		0.1		0		0

		Miller-Plate4-D2-ACGTAACTGT_S134_L001_R1_001.fastq		38		4920		2554 (51.9%)		18 (0.4%)		22 (0.4%)		0		4916 (99.9%)		-1		4 (0.1%)		NA				NA				NA				NA				NA				NA				2143 (43.6%)		2141 (43.5%)		0.4		51.9		0.4		43.6		43.5

		Miller-Plate4-E12-GTGCTCCAT_S156_L001_R1_001.fastq		60		112		54 (48.2%)		3 (2.7%)		0 (0.0%)		0		99 (88.4%)		2		13 (11.6%)		NA				NA				NA				NA				NA				NA				34 (30.4%)		34 (30.4%)		2.7		48.2		0		30.4		30.4

		Miller-Plate4-A6-CCACGGCGCA_S102_L001_R1_001.fastq		6		4656		1614 (34.7%)		5 (0.1%)		6 (0.1%)		0		2308 (49.6%)		1		1531 (32.9%)		-12		814 (17.5%)		-1		2 (0.0%)		-13		1 (0.0%)		NA				NA				NA				586 (12.6%)		589 (12.7%)		0.1		34.7		0.1		12.6		12.7

		Miller-Plate4-A9-TCACAGATCC_S105_L001_R1_001.fastq		9		5151		1087 (21.1%)		5 (0.1%)		0 (0.0%)		-11		2816 (54.7%)		-7		1169 (22.7%)		0		1162 (22.6%)		-8		2 (0.0%)		-13		1 (0.0%)		-12		1 (0.0%)		NA				NA				3 (0.1%)		3 (0.1%)		0.1		21.1		0		0.1		0.1

		Miller-Plate4-E8-ACACCATGCG_S152_L001_R1_001.fastq		56		4856		411 (8.5%)		7 (0.1%)		7 (0.1%)		0		2865 (59.0%)		1		1984 (40.9%)		-1		4 (0.1%)		-30		1 (0.0%)		-11		1 (0.0%)		-7		1 (0.0%)		NA				NA				2349 (48.4%)		2342 (48.2%)		0.1		8.5		0.1		48.4		48.2

		Miller-Plate4-F3-CGTAGATCGT_S159_L001_R1_001.fastq		63		3797		239 (6.3%)		6 (0.2%)		1 (0.0%)		-7		1947 (51.3%)		0		788 (20.8%)		1		551 (14.5%)		19		505 (13.3%)		-8		4 (0.1%)		-39		1 (0.0%)		-2		1 (0.0%)		NA				515 (13.6%)		518 (13.6%)		0.2		6.3		0		13.6		13.6

		Miller-Plate4-D7-ATAAATTAGT_S139_L001_R1_001.fastq		43		6200		113 (1.8%)		7 (0.1%)		9 (0.1%)		0		6066 (97.8%)		1		62 (1.0%)		-1		51 (0.8%)		-12		11 (0.2%)		-11		7 (0.1%)		-7		3 (0.0%)		NA				NA				5807 (93.7%)		5811 (93.7%)		0.1		1.8		0.1		93.7		93.7

		Miller-Plate4-E4-AACTTAGCTT_S148_L001_R1_001.fastq		52		4408		18 (0.4%)		11 (0.2%)		3 (0.1%)		0		4198 (95.2%)		-7		114 (2.6%)		1		33 (0.7%)		19		29 (0.7%)		-2		18 (0.4%)		-1		15 (0.3%)		-11		1 (0.0%)		NA				4046 (91.8%)		4051 (91.9%)		0.2		0.4		0.1		91.8		91.9

		Miller-Plate4-D6-CCAGCACGGA_S138_L001_R1_001.fastq		42		4660		10 (0.2%)		6 (0.1%)		11 (0.2%)		0		4629 (99.3%)		1		14 (0.3%)		-12		8 (0.2%)		8		5 (0.1%)		-1		4 (0.1%)		NA				NA				NA				4463 (95.8%)		4469 (95.9%)		0.1		0.2		0.2		95.8		95.9

		Miller-Plate4-B5-CTTAACGAGC_S113_L001_R1_001.fastq		17		3490		2 (0.1%)		5 (0.1%)		6 (0.2%)		0		2462 (70.5%)		8		581 (16.6%)		1		446 (12.8%)		-1		1 (0.0%)		NA				NA				NA				NA				2362 (67.7%)		2367 (67.8%)		0.1		0.1		0.2		67.7		67.8

		Miller-Plate4-C8-GTGGACTCAA_S128_L001_R1_001.fastq		32		2598		3 (0.1%)		3 (0.1%)		5 (0.2%)		0		2578 (99.2%)		1		6 (0.2%)		-11		6 (0.2%)		-1		3 (0.1%)		-12		2 (0.1%)		-7		2 (0.1%)		-2		1 (0.0%)		NA				2487 (95.7%)		2478 (95.4%)		0.1		0.1		0.2		95.7		95.4

		Miller-Plate4-C11-CTGAGAGTT_S131_L001_R1_001.fastq		35		4377		3 (0.1%)		1005 (23.0%)		5 (0.1%)		0		2105 (48.1%)		-12		1892 (43.2%)		-7		376 (8.6%)		-1		3 (0.1%)		-13		1 (0.0%)		NA				NA				NA				1032 (23.6%)		1033 (23.6%)		23		0.1		0.1		23.6		23.6

		Miller-Plate4-D8-CCGGACCAGA_S140_L001_R1_001.fastq		44		4546		4 (0.1%)		9 (0.2%)		7 (0.2%)		0		4511 (99.2%)		1		24 (0.5%)		-11		5 (0.1%)		-1		4 (0.1%)		-7		2 (0.0%)		NA				NA				NA				4352 (95.7%)		4352 (95.7%)		0.2		0.1		0.2		95.7		95.7

		Miller-Plate4-E3-AGTGTCCGCT_S147_L001_R1_001.fastq		51		3658		3 (0.1%)		2 (0.1%)		3 (0.1%)		0		2441 (66.7%)		-1		1190 (32.5%)		-7		17 (0.5%)		1		5 (0.1%)		19		3 (0.1%)		-2		2 (0.1%)		NA				NA				2358 (64.5%)		2367 (64.7%)		0.1		0.1		0.1		64.5		64.7

		Miller-Plate4-E6-TGTATGAAAC_S150_L001_R1_001.fastq		54		3872		4 (0.1%)		4 (0.1%)		1 (0.0%)		0		3863 (99.8%)		-1		9 (0.2%)		NA				NA				NA				NA				NA				NA				3748 (96.8%)		3745 (96.7%)		0.1		0.1		0		96.8		96.7

		Miller-Plate4-F4-CGGCCGACTG_S160_L001_R1_001.fastq		64		3582		3 (0.1%)		6 (0.2%)		5 (0.1%)		0		2492 (69.6%)		-2		1061 (29.6%)		-7		16 (0.4%)		1		8 (0.2%)		-1		3 (0.1%)		19		1 (0.0%)		-3		1 (0.0%)		NA				2398 (66.9%)		2406 (67.2%)		0.2		0.1		0.1		66.9		67.2

		Miller-Plate4-A1-TCTTATTTAG_S97_L001_R1_001.fastq		1		3701		0 (0.0%)		1 (0.0%)		6 (0.2%)		0		3696 (99.9%)		-1		5 (0.1%)		NA				NA				NA				NA				NA				NA				3561 (96.2%)		3569 (96.4%)		0		0		0.2		96.2		96.4

		Miller-Plate4-A2-TATACCGGGT_S98_L001_R1_001.fastq		2		608		0 (0.0%)		0 (0.0%)		0 (0.0%)		-4		273 (44.9%)		0		261 (42.9%)		-12		68 (11.2%)		-13		2 (0.3%)		-5		2 (0.3%)		-1		2 (0.3%)		NA				NA				252 (41.4%)		253 (41.6%)		0		0		0		41.4		41.6

		Miller-Plate4-A4-TAGCTACCCG_S100_L001_R1_001.fastq		4		2421		0 (0.0%)		52 (2.1%)		5 (0.2%)		0		2181 (90.1%)		-43		234 (9.7%)		-1		5 (0.2%)		-44		1 (0.0%)		NA				NA				NA				NA				2039 (84.2%)		2046 (84.5%)		2.1		0		0.2		84.2		84.5

		Miller-Plate4-A5-AGTGACAGGC_S101_L001_R1_001.fastq		5		3632		0 (0.0%)		8 (0.2%)		4 (0.1%)		0		3629 (99.9%)		1		2 (0.1%)		-1		1 (0.0%)		NA				NA				NA				NA				NA				3507 (96.6%)		3513 (96.7%)		0.2		0		0.1		96.6		96.7

		Miller-Plate4-A7-CGCTGTGTGA_S103_L001_R1_001.fastq		7		4570		0 (0.0%)		7 (0.2%)		6 (0.1%)		0		4566 (99.9%)		-1		4 (0.1%)		NA				NA				NA				NA				NA				NA				4396 (96.2%)		4423 (96.8%)		0.2		0		0.1		96.2		96.8

		Miller-Plate4-A8-CGTCTTTACG_S104_L001_R1_001.fastq		8		4087		0 (0.0%)		8 (0.2%)		10 (0.2%)		0		4083 (99.9%)		-1		3 (0.1%)		1		1 (0.0%)		NA				NA				NA				NA				NA				3957 (96.8%)		3956 (96.8%)		0.2		0		0.2		96.8		96.8

		Miller-Plate4-A10-TCCACTCCT_S106_L001_R1_001.fastq		10		4632		0 (0.0%)		10 (0.2%)		15 (0.3%)		0		4622 (99.8%)		-1		10 (0.2%)		NA				NA				NA				NA				NA				NA				4459 (96.3%)		4442 (95.9%)		0.2		0		0.3		96.3		95.9

		Miller-Plate4-A11-GCAGCCGGC_S107_L001_R1_001.fastq		11		3637		0 (0.0%)		8 (0.2%)		1 (0.0%)		0		3635 (99.9%)		-1		2 (0.1%)		NA				NA				NA				NA				NA				NA				3492 (96.0%)		3503 (96.3%)		0.2		0		0		96		96.3

		Miller-Plate4-A12-GCTTATCAC_S108_L001_R1_001.fastq		12		3840		1 (0.0%)		11 (0.3%)		2 (0.1%)		0		3837 (99.9%)		-1		3 (0.1%)		NA				NA				NA				NA				NA				NA				3682 (95.9%)		3700 (96.4%)		0.3		0		0.1		95.9		96.4

		Miller-Plate4-B1-GACCTTGCCG_S109_L001_R1_001.fastq		13		3604		0 (0.0%)		7 (0.2%)		3 (0.1%)		0		3602 (99.9%)		-1		2 (0.1%)		NA				NA				NA				NA				NA				NA				3453 (95.8%)		3451 (95.8%)		0.2		0		0.1		95.8		95.8

		Miller-Plate4-B2-CTGGAGGTGG_S110_L001_R1_001.fastq		14		3999		0 (0.0%)		11 (0.3%)		8 (0.2%)		0		3995 (99.9%)		-1		4 (0.1%)		NA				NA				NA				NA				NA				NA				3839 (96.0%)		3842 (96.1%)		0.3		0		0.2		96		96.1

		Miller-Plate4-B3-CACAGGAAGT_S111_L001_R1_001.fastq		15		4144		0 (0.0%)		6 (0.1%)		8 (0.2%)		0		4136 (99.8%)		-1		7 (0.2%)		-2		1 (0.0%)		NA				NA				NA				NA				NA				4002 (96.6%)		4007 (96.7%)		0.1		0		0.2		96.6		96.7

		Miller-Plate4-B4-CCAAATGCGC_S112_L001_R1_001.fastq		16		4151		0 (0.0%)		15 (0.4%)		3 (0.1%)		0		4146 (99.9%)		-1		5 (0.1%)		NA				NA				NA				NA				NA				NA				3991 (96.1%)		3991 (96.1%)		0.4		0		0.1		96.1		96.1

		Miller-Plate4-B7-CCATGTGATC_S115_L001_R1_001.fastq		19		3254		0 (0.0%)		4 (0.1%)		3 (0.1%)		0		3249 (99.8%)		-1		5 (0.2%)		NA				NA				NA				NA				NA				NA				3151 (96.8%)		3151 (96.8%)		0.1		0		0.1		96.8		96.8

		Miller-Plate4-B8-GGTTAACGCC_S116_L001_R1_001.fastq		20		4591		0 (0.0%)		8 (0.2%)		10 (0.2%)		0		4587 (99.9%)		-1		2 (0.0%)		-2		2 (0.0%)		NA				NA				NA				NA				NA				4407 (96.0%)		4430 (96.5%)		0.2		0		0.2		96		96.5

		Miller-Plate4-B9-ATGGATTGCA_S117_L001_R1_001.fastq		21		4524		0 (0.0%)		7 (0.2%)		8 (0.2%)		0		4518 (99.9%)		-1		5 (0.1%)		-2		1 (0.0%)		NA				NA				NA				NA				NA				4359 (96.4%)		4362 (96.4%)		0.2		0		0.2		96.4		96.4

		Miller-Plate4-B10-TGCTTGGAG_S118_L001_R1_001.fastq		22		4744		0 (0.0%)		3 (0.1%)		1 (0.0%)		-12		2673 (56.3%)		0		2068 (43.6%)		-13		2 (0.0%)		1		1 (0.0%)		NA				NA				NA				NA				1988 (41.9%)		1996 (42.1%)		0.1		0		0		41.9		42.1

		Miller-Plate4-B11-AACGCGGCT_S119_L001_R1_001.fastq		23		4723		0 (0.0%)		10 (0.2%)		5 (0.1%)		0		4720 (99.9%)		-1		3 (0.1%)		NA				NA				NA				NA				NA				NA				4544 (96.2%)		4559 (96.5%)		0.2		0		0.1		96.2		96.5

		Miller-Plate4-B12-GTCGCAGCT_S120_L001_R1_001.fastq		24		3292		0 (0.0%)		6 (0.2%)		6 (0.2%)		0		3288 (99.9%)		-1		4 (0.1%)		NA				NA				NA				NA				NA				NA				3191 (96.9%)		3182 (96.7%)		0.2		0		0.2		96.9		96.7

		Miller-Plate4-C1-ACCTCCAAGA_S121_L001_R1_001.fastq		25		4582		0 (0.0%)		7 (0.2%)		8 (0.2%)		0		4579 (99.9%)		-1		3 (0.1%)		NA				NA				NA				NA				NA				NA				4430 (96.7%)		4427 (96.6%)		0.2		0		0.2		96.7		96.6

		Miller-Plate4-C2-CTTTCCTCCG_S122_L001_R1_001.fastq		26		2994		0 (0.0%)		7 (0.2%)		6 (0.2%)		0		2987 (99.8%)		-1		7 (0.2%)		NA				NA				NA				NA				NA				NA				2876 (96.1%)		2888 (96.5%)		0.2		0		0.2		96.1		96.5

		Miller-Plate4-C3-TTGATAACGT_S123_L001_R1_001.fastq		27		4029		0 (0.0%)		8 (0.2%)		5 (0.1%)		0		4023 (99.9%)		-1		6 (0.1%)		NA				NA				NA				NA				NA				NA				3895 (96.7%)		3896 (96.7%)		0.2		0		0.1		96.7		96.7

		Miller-Plate4-C4-GCACCCGTGG_S124_L001_R1_001.fastq		28		3738		0 (0.0%)		4 (0.1%)		7 (0.2%)		0		3734 (99.9%)		-1		4 (0.1%)		NA				NA				NA				NA				NA				NA				3602 (96.4%)		3610 (96.6%)		0.1		0		0.2		96.4		96.6

		Miller-Plate4-C5-CCAACTTACT_S125_L001_R1_001.fastq		29		3369		0 (0.0%)		6 (0.2%)		6 (0.2%)		0		3361 (99.8%)		-1		6 (0.2%)		1		1 (0.0%)		-2		1 (0.0%)		NA				NA				NA				NA				3244 (96.3%)		3251 (96.5%)		0.2		0		0.2		96.3		96.5

		Miller-Plate4-C6-GTGCTGAGTA_S126_L001_R1_001.fastq		30		4376		2 (0.0%)		13 (0.3%)		9 (0.2%)		0		4364 (99.7%)		-1		10 (0.2%)		1		1 (0.0%)		-12		1 (0.0%)		NA				NA				NA				NA				4180 (95.5%)		4191 (95.8%)		0.3		0		0.2		95.5		95.8

		Miller-Plate4-C9-TGAGCCTTGG_S129_L001_R1_001.fastq		33		3950		0 (0.0%)		2 (0.1%)		3 (0.1%)		0		2016 (51.0%)		1		1933 (48.9%)		-1		1 (0.0%)		NA				NA				NA				NA				NA				1952 (49.4%)		1950 (49.4%)		0.1		0		0.1		49.4		49.4

		Miller-Plate4-C10-GGTCACTGA_S130_L001_R1_001.fastq		34		4196		0 (0.0%)		4 (0.1%)		4 (0.1%)		0		4190 (99.9%)		-1		6 (0.1%)		NA				NA				NA				NA				NA				NA				4057 (96.7%)		4065 (96.9%)		0.1		0		0.1		96.7		96.9

		Miller-Plate4-C12-ATTCTAAGA_S132_L001_R1_001.fastq		36		1502		0 (0.0%)		2 (0.1%)		1 (0.1%)		0		1501 (99.9%)		-1		1 (0.1%)		NA				NA				NA				NA				NA				NA				1452 (96.7%)		1453 (96.7%)		0.1		0		0.1		96.7		96.7

		Miller-Plate4-D1-CAACCAGCCG_S133_L001_R1_001.fastq		37		3654		0 (0.0%)		6 (0.2%)		4 (0.1%)		0		3650 (99.9%)		-1		3 (0.1%)		1		1 (0.0%)		NA				NA				NA				NA				NA				3505 (95.9%)		3512 (96.1%)		0.2		0		0.1		95.9		96.1

		Miller-Plate4-D3-GTTAAGCAAT_S135_L001_R1_001.fastq		39		2424		0 (0.0%)		2 (0.1%)		4 (0.2%)		0		2420 (99.8%)		-1		4 (0.2%)		NA				NA				NA				NA				NA				NA				2322 (95.8%)		2326 (96.0%)		0.1		0		0.2		95.8		96

		Miller-Plate4-D4-ATGACTCTGA_S136_L001_R1_001.fastq		40		2963		0 (0.0%)		6 (0.2%)		7 (0.2%)		0		2951 (99.6%)		-1		9 (0.3%)		-7		2 (0.1%)		19		1 (0.0%)		NA				NA				NA				NA				2865 (96.7%)		2863 (96.6%)		0.2		0		0.2		96.7		96.6

		Miller-Plate4-D5-GGAATAAGTA_S137_L001_R1_001.fastq		41		3617		0 (0.0%)		3 (0.1%)		6 (0.2%)		0		3597 (99.4%)		-1		8 (0.2%)		1		3 (0.1%)		8		3 (0.1%)		-2		2 (0.1%)		-7		2 (0.1%)		19		1 (0.0%)		-12		1 (0.0%)		3470 (95.9%)		3485 (96.4%)		0.1		0		0.2		95.9		96.4

		Miller-Plate4-D9-CACCCTACCC_S141_L001_R1_001.fastq		45		4484		0 (0.0%)		4 (0.1%)		7 (0.2%)		0		4462 (99.5%)		1		12 (0.3%)		-1		8 (0.2%)		-12		2 (0.0%)		NA				NA				NA				NA				4336 (96.7%)		4341 (96.8%)		0.1		0		0.2		96.7		96.8

		Miller-Plate4-D10-GATTCCTCA_S142_L001_R1_001.fastq		46		4069		0 (0.0%)		7 (0.2%)		5 (0.1%)		0		4064 (99.9%)		-1		3 (0.1%)		-12		1 (0.0%)		-11		1 (0.0%)		NA				NA				NA				NA				3948 (97.0%)		3959 (97.3%)		0.2		0		0.1		97		97.3

		Miller-Plate4-D11-GTCATGGGC_S143_L001_R1_001.fastq		47		3995		0 (0.0%)		7 (0.2%)		5 (0.1%)		0		3991 (99.9%)		-1		4 (0.1%)		NA				NA				NA				NA				NA				NA				3855 (96.5%)		3865 (96.7%)		0.2		0		0.1		96.5		96.7

		Miller-Plate4-D12-TTGTTCGGG_S144_L001_R1_001.fastq		48		4045		0 (0.0%)		4 (0.1%)		8 (0.2%)		0		4042 (99.9%)		-1		3 (0.1%)		NA				NA				NA				NA				NA				NA				3893 (96.2%)		3880 (95.9%)		0.1		0		0.2		96.2		95.9

		Miller-Plate4-E1-TTCGCGTTGT_S145_L001_R1_001.fastq		49		18		0 (0.0%)		0 (0.0%)		0 (0.0%)		0		18 (100.0%)		NA				NA				NA				NA				NA				NA				NA				18 (100.0%)		18 (100.0%)		0		0		0		100		100

		Miller-Plate4-E2-CAAACCAAAG_S146_L001_R1_001.fastq		50		3637		0 (0.0%)		10 (0.3%)		4 (0.1%)		0		3634 (99.9%)		-1		3 (0.1%)		NA				NA				NA				NA				NA				NA				3498 (96.2%)		3506 (96.4%)		0.3		0		0.1		96.2		96.4

		Miller-Plate4-E5-TTCGCGGATA_S149_L001_R1_001.fastq		53		4394		1 (0.0%)		3 (0.1%)		10 (0.2%)		0		4349 (99.0%)		-2		20 (0.5%)		-7		10 (0.2%)		1		5 (0.1%)		19		5 (0.1%)		-1		5 (0.1%)		NA				NA				4186 (95.3%)		4193 (95.4%)		0.1		0		0.2		95.3		95.4

		Miller-Plate4-E7-ATTGCTGCAC_S151_L001_R1_001.fastq		55		5424		1 (0.0%)		6 (0.1%)		10 (0.2%)		0		5408 (99.7%)		-1		8 (0.1%)		1		5 (0.1%)		-12		1 (0.0%)		-7		1 (0.0%)		-2		1 (0.0%)		NA				NA				5225 (96.3%)		5220 (96.2%)		0.1		0		0.2		96.3		96.2

		Miller-Plate4-E9-CGAAGGGCGA_S153_L001_R1_001.fastq		57		4386		0 (0.0%)		5 (0.1%)		3 (0.1%)		0		4377 (99.8%)		-1		7 (0.2%)		1		2 (0.0%)		NA				NA				NA				NA				NA				4218 (96.2%)		4233 (96.5%)		0.1		0		0.1		96.2		96.5

		Miller-Plate4-E10-CTAAGCTAT_S154_L001_R1_001.fastq		58		3980		0 (0.0%)		3 (0.1%)		5 (0.1%)		0		3975 (99.9%)		-1		5 (0.1%)		NA				NA				NA				NA				NA				NA				3854 (96.8%)		3865 (97.1%)		0.1		0		0.1		96.8		97.1

		Miller-Plate4-E11-CAGGTCCTC_S155_L001_R1_001.fastq		59		4478		0 (0.0%)		5 (0.1%)		9 (0.2%)		0		4100 (91.6%)		3		373 (8.3%)		-1		4 (0.1%)		2		1 (0.0%)		NA				NA				NA				NA				3937 (87.9%)		3949 (88.2%)		0.1		0		0.2		87.9		88.2

		Miller-Plate4-F1-TTAGATCTTT_S157_L001_R1_001.fastq		61		3177		0 (0.0%)		7 (0.2%)		6 (0.2%)		0		3172 (99.8%)		-1		4 (0.1%)		-2		1 (0.0%)		NA				NA				NA				NA				NA				3057 (96.2%)		3061 (96.3%)		0.2		0		0.2		96.2		96.3

		Miller-Plate4-F2-GAGTAGGGCG_S158_L001_R1_001.fastq		62		3684		0 (0.0%)		4 (0.1%)		4 (0.1%)		0		3024 (82.1%)		1		659 (17.9%)		-1		1 (0.0%)		NA				NA				NA				NA				NA				2931 (79.6%)		2930 (79.5%)		0.1		0		0.1		79.6		79.5







CRIS.py is platform agnostic



CRIS.py for cell line identity



Short Tandem Repeats (STR)



Traditional STR profiling



AMELX CSF1PO D13S317 D3S1358 D7S820 D8S1179 FGA TH01 TPOX
PC 12 13.5 10 12 13 13 16 17 9.25 10.25 13 14 13 14 6 9.75 8 9
HC 12 12 10 12 9 9 15 15 10.25 12.25 14 12 14 16 9.75 9.75 8 12
CC 12 12 10 10 9 13 15 16 9.25 10.25 13 14 14 14 9.75 9.75 12 9
LC 12 13.5 12 12 9 13 15 16 9.25 10.25 13 14 13 16 6 9.75 9 8
DC 12 13.5 12 12 9 13 15 16 9.25 10.25 13 14 13 16 6 9.75 9 8

Identical or Fraternal


Sheet1

		STR		Repeat_1		Repeat_2		Ratio1		Ratio2		Person

		AMELX		12		13.5		0.51		0.49		PC

		AMELX		12		11.75		0.99				HC

		AMELX		12		11.75		0.98				CC

		AMELX		12		13.5		0.51		0.48		LC

		AMELX		12		13.5		0.50		0.49		DC																AMELX				CSF1PO				D13S317				D3S1358				D7S820				D8S1179				FGA				TH01				TPOX

		CSF1PO		10		12		0.49		0.34		PC														PC		12		13.5		10		12		13		13		16		17		9.25		10.25		13		14		13		14		6		9.75		8		9

		CSF1PO		10		12		0.49		0.37		HC														HC		12		12		10		12		9		9		15		15		10.25		12.25		14		12		14		16		9.75		9.75		8		12

		CSF1PO		10		10		0.88				CC														CC		12		12		10		10		9		13		15		16		9.25		10.25		13		14		14		14		9.75		9.75		12		9

		CSF1PO		12		12		0.84				LC														LC		12		13.5		12		12		9		13		15		16		9.25		10.25		13		14		13		16		6		9.75		9		8

		CSF1PO		12		12		0.82				DC														DC		12		13.5		12		12		9		13		15		16		9.25		10.25		13		14		13		16		6		9.75		9		8

		D13S317		13		12		0.83		0.10		PC

		D13S317		9		9		0.92		0.05		HC

		D13S317		9		13		0.53		0.37		CC

		D13S317		9		13		0.52		0.38		LC

		D13S317		9		13		0.57		0.34		DC

		D3S1358		16		17		0.44		0.32		PC

		D3S1358		15		15		0.78		0.13		HC

		D3S1358		15		16		0.44		0.43		CC

		D3S1358		15		16		0.47		0.42		LC

		D3S1358		15		16		0.46		0.42		DC

		D5S818		12		12		0.80				2

		D5S818		12		12		0.80				3

		D7S820		9.25		10.25		0.51		0.45		PC

		D7S820		10.25		12.25		0.45		0.42		HC

		D7S820		9.25		10.25		0.49		0.47		CC

		D7S820		9.25		10.25		0.48		0.46		LC

		D7S820		9.25		10.25		0.50		0.44		DC

		D8S1179		13		14		0.49		0.42		PC

		D8S1179		14		12		0.43		0.42		HC

		D8S1179		13		14		0.49		0.43		CC

		D8S1179		13		14		0.48		0.43		LC

		D8S1179		13		14		0.50		0.41		DC

		FGA		13		14		0.48		0.40		PC

		FGA		14		16		0.44		0.39		HC

		FGA		14		14		0.82				CC

		FGA		13		16		0.46		0.37		LC

		FGA		13		16		0.45		0.36		DC

		TH01		6		9.75		0.48		0.45		PC

		TH01		9.75		9.75		0.95				HC

		TH01		9.75		9.75		0.95				CC

		TH01		6		9.75		0.48		0.47		LC

		TH01		6		9.75		0.48		0.47		DC

		TPOX		8		9		0.50		0.48		PC

		TPOX		8		12		0.47		0.44		HC

		TPOX		9		12		0.49		0.42		CC

		TPOX		9		8		0.49		0.48		LC

		TPOX		8		9		0.49		0.48		DC
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CAGE Mission
 Provide gene editing technology for 

investigator-initiated projects
 Perform R&D to keep SJCRH 

investigators at the forefront of 
emerging technologies

 Support key initiatives such as the gene 
therapy and cellular therapy programs

Service

R & D

Support



St. Jude Children’s Research Hospital 
Collaborative Research Consortium on 

Novel Gene therapies for Sickle Cell 
Disease (SCD)

Mitch Weiss, MD, PhD
Dept. of Hematology

Byoung Ryu, PhD
Dept. of Hematology

Shengdar Tsai, PhD
Dept. of Hematology

David Liu, PhD
The Broad Institute

Keith Joung, MD, PhD
Harvard

Dan Bauer, MD, PhD
Boston’s Children’s 

Hospital

Jon Tisdale, MD
NHLBI

Shondra Pruett-MIller, PhD
Dept. of Cell and 
Molecular Biology



Hassell, K. Am J Prev Med. 2010 Apr;38(4 Suppl):S512-21.

Dramatic improvement
In childhood survival

No improvement in adults
Most still die by age 45

Historical Progress in SCD



Competition between HDR and NHEJ

Sickle cell disease

CCT-GTG-GAG
Pro-Val-CTC

βs

DSB+ template
..CCT-GAG-GAG..

NHEJ
CCT-XXXX…STOP

β thal

Pro-

HDR

Pro-Glu-Glu
CCT-GAG-GAG

βwt



Sickle Cell Disease

HbF ameliorates SCD

Platt et al. NEJM, 1994.
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HPFH: HbF > 20%

• High HbF improves survival
• Adult HbF levels are genetically

determined (HI > 0.9)
• Extreme cases: HPFH (HbF > 20%)
• HPFH is caused by mutations in 

the extended β globin locus

45



Schechter, Blood 2008

Hemoglobin switching at birth

fetal

adult



BCL11AZBTB7A

Mechanism of postnatal γ globin repression

NuRD repressor complex



γ globin gene 
promoter

erythroid differentiation

Measure HbF

NHEJ to induce HbF for β-hemoglobinopathies

Liz Traxler Yu Yao

13 nt deleted region in HPFH

CD34+ cells  
(normal or SCD)

DSB

Traxler et al, Nat Med 2016



NHEJ to induce HbF for β-hemoglobinopathies

SCD cells 
+

hypoxia



– Monica Sentmanat, Ph.D.
– Colin Florian, B.S.
– Amber Neilson, B.S.
– Zhihong Zhang, B.S.
– Yi-Hsien Chen, Ph.D.
– Elena Artimovich, Ph.D.
– Julia Wang, B.S. 
– Monika Minner, M.S.

– Patrick Connelly, Ph.D. 
– Sam Peters, B.S.
– Sadie Sakurada, B.S.
– Shaina Porter, Ph.D.
– Rachel Levine, Ph.D.
– Baranda Hansen, M.S.
– Jamie Papizan, Ph.D.  
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