Accessible and accurate cytometry analysis of adherent cells using
fluorescence microscopes: SUPPLEMENTARY MATERIALS
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Supplementary figure S1 Cellpose parameter optimization.

a-c. Heat map of Cellpose segments per number of counted nuclei for all
combinations of estimated cell diameter and flow threshold assessed for adhered
(left), trypsinized (middle), and trypsinized + resuspended (right) condition. d-f. Same
as a-c for false negative ratio. g-i. Same as a-c for false positive ratio.
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Supplementary figure S2 Cell density optimization for Cellpose segmentation

a. Representative images and Cellpose segment outlines for 15.6k, 31.3k, 62.5k, and
125k cells/well of a 96 well plate. b. Cellpose segments obtained from 49 images for
varying number of loaded cells. Dotted line is the theoretical trend expected if
Cellpose segments and number of loaded cells were perfectly correlated.
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Supplementary figure S3 Flow cytometry optimization

a. Histogram of mApple+ and non fluorescent (WT) cell’'s fluorescent intensity
obtained via Flow for varying PMT voltages. b. SNR and Coefficient of variation (CV)
for data in a obtained via flow cytometry.




Plasmid sequences

AASV1_Pa01attb_BFP_puro_HA
ctagtcctgcaggtttaaacgaattcgccctttgctttctctgaccagceattctctccecetgggectgtgecgctttctgtetge
agcttgtggcctgggtcacctctacggctggcccagatcecttcectgecgectectticaggttecegtcettccteccactcecectct
tccecttgetctetgetgtgtigetgecccaaggatgctcetttccggagceacttecttctcggegcetgcaccacgtgatgtectct
gagcggatcctccecgtgtetgggtectctccgggcatctctecteccctcacccaaccccatgecgtettcactcgetgggt
tcecttttecttctecttictggggectgtgecatctctegtticttaggatggcectictccgacggatgtctececttgegteccegece
tccecttettgtaggcectgcatcatcaccgtttttctggacaaccccaaagtacccegtetcectggctttagccacctcetce
atcctcttgctttctttgcctggacaccccegttctectgtggattcgggtcacctctcactectttcatttgggcagcetcecctac
cccccttacctctctagtetgtgctagcetcttccagecccctgtcatggcatcttccaggggtccgagagctcagcetagtcett
cttcctccaacccgggceccctatgtccacttcaggacagcatgtttgctgectccagggatcctgtgtccccgagetggg
accaccttatattcccagggccggttaatgtggctctggttctgggtacttitatctgtcccctccaccccacagtggggeaa
gcttctgacctcttctcttcctcccacagggectcgagagatctggcagcggagagggcagaggaagtctictaacatg
cggtgacgtggaggagaatcccggecctaggetcgagGAGACCGTGACCTACATGCTCGAAGGG
CGTATGCGCCACGAAATGAGCGAGCTGATTAAGGAGAACATGCACATGAAGCTG
TACATGGAGGGCACCGTGGACAACCATCACTTCAAGTGCACATCCGAGGGCGAA
GGCAAGCCCTACGAGGGCACCCAGACCATGAGAATCAAGGTGGTCGAGGGCGG
CCCTCTCCCCTTCGCCTTCGACATCCTGGCTACTAGCTTCCTCTACGGCAGCAA
GACCTTCATCAACCACACCCAGGGCATCCCCGACTTCTTCAAGCAGTCCTTCCC
TGAGGGCTTCACATGGGAGAGAGTCACCACATACGAAGACGGGGGCGTGCTGA
CCGCTACCCAGGACACCAGCCTCCAGGACGGCTGCCTCATCTACAACGTCAAGA
TCAGAGGGGTGAACTTCACATCCAACGGCCCTGTGATGCAGAAGAAAACACTCG
GCTGGGAGGCCTTCACCGAAACGCTGTACCCCGCTGACGGCGGCCTGGAAGGC
AGAAACGACATGGCCCTGAAGCTCGTGGGCGGGAGCCATCTGATCGCAAACAT
CAAGACCACATATAGATCCAAGAAACCCGCTAAGAACCTCAAGATGCCTGGCGT
CTACTATGTGGACTACAGACTGGAAAGAATCAAGGAGGCCAACAACGAAACCTA
CGTCGAGCAGCACGAGGTGGCAGTGGCCAGATACTGCGACCTCCCTAGCAAAC
TGGGGCACAAGCTTAATCCCAAGAAGAAGAGGAAGGTGgagggcagaggaagtcttctaa
catgcggtgacgtggaggagaatcccggcecctaggctcgagatgaccgagtacaagcccacggtgegcectcgeca
cccgcgacgacgtccccagggcecgtacgcaccctcgecgecgegttcgecgactacceccgecacgegecacaccg
tcgatccggaccgccacatcgagcgggtcaccgagcetgcaagaactcttcctcacgecgegtcgggcetcgacatcgge
aaggtgtgggtcgcggacgacggcegecgeggtggeggtetggaccacgccggagagegtcgaagegggggeggt
gttcgccgagatcggeccgegcatggccgagttgageggticccggetggeccgecgcagcaacagatggaaggcectc
ctggcgcecgcaccggeccaaggagceccgegtggttcctggeccaccgteggegtetcgecccgaccaccagggcaag
ggtctgggcagcegcecgtcgtgctcceccggagtggaggeggecgagcegegecggggtgeccgcecttcctggagacct
ccgcgcecccgcaacctceccttctacgagcggcetcggcttcaccgtcaccgecgacgtcgaggtgecccgaaggace
gcgcacctggtgcatgacccgcaageecggtgectgaCTCGAGCGACGCCTCGACTGTGCCTTCT
AGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAA
GGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTC
TGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGG
GAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATCCacgactgacaggattggtgaca
gaaaagccccatccttaggcctcctecttcctagtctectgatattgggtctaaccecccacctectgttaggcagattcectta
tctggtgacacacccccatttcctggagcecatctctctccttgccagaacctctaaggtttgecttacgatggagccagaga
ggatcctgggagggagagcettggcagggggtgggagggaagggggggatgcgtgacctgeceggttctcagtgge
caccctgcgctaccctctcccagaacctgagcetgcetctgacgeggctgtetggtgegtttcactgatcctggtgetgcage
ttccttacacticccaagaggagaagcagtttggaaaaacaaaatcagaataagttggtcctgagttctaactttggctctt
cacctttctagtccccaatttatattgticctccgtgegtcagttttacctgtgagataaggccagtagccagceccegteetgg
cagggctgtggtgaggaggggggtgtccgtgtggaaaactccctttgtgagaatggtgcgtcctaggtgttcaccaggt
cgtggccgcctctactccctttctctttctccatecttctttccttaaagagtccccagtgcetatctgggacatattcctcegecce
agagcagggtcccgcttccctaaggcecctgctetgggcttetgggtttgagtccttggcaagecccaggagaggegcetca



ggcttcectgteecccttcctegtccaccatctcatgeccetggctcetectgecccttccctacaggggttecectggcetetgcetcet
aagggcgaattcgcggcecgctaaattcaattcgeccctatagtgagtcgtattacaattcactggcecgtcegttttacaacgtc
gtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctticgccagcetggegtaatagega
agaggcccgcaccgatcgceccttcccaacagttgcgcagcectatacgtacggcagtttaaggtttacacctataaaag
agagagccgttatcgtctgtttgtggatgtacagagtgatattattgacacgccggggecgacggatggtgatcceectgg
ccagtgcacgtctgctgtcagataaagtctccecgtgaactttacccggtggtgcatatcggggatgaaagcetggcegceat
gatgaccaccgatatggccagtgtgccggtctccgttatcggggaagaagtggctgatctcagccaccgcgaaaatg
acatcaaaaacgccattaacctgatgtictggggaatataaatgtcaggcatgagattatcaaaaaggatcttcaccta
gatccttttcacgtagaaagccagtccgcagaaacggtgctgaccccggatgaatgtcagctactgggcetatctggaca
agggaaaacgcaagcgcaaagagaaagcaggtagcttgcagtgggcttacatggcgatagctagactgggeggttt
tatggacagcaagcgaaccggaattgccagctggggcegcecctetggtaaggttgggaagcecctgcaaagtaaactg
gatggctttcttgccgccaaggatctgatggcgcaggggatcaagcetctgatcaagagacaggatgaggatcegtttcge
atgattgaacaagatggattgcacgcaggttctccggccgcttgggtggagaggctattcggctatgactgggcacaac
agacaatcggctgctctgatgccgecgtgticecggetgtcagecgcaggggegceccggttctttttgtcaagaccgacctg
tccggtgccctgaatgaactgcaagacgaggcagcgeggctatcgtggetggccacgacgggcegttccttgegcage
tgtgctcgacgttgtcactgaagcgggaagggactggctgctattgggcgaagtgccggggceaggatctcctgtcatct
caccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggeggcetgcatacgcettgatccggcetacctgecce
attcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagcceggtcttgtcgatcaggatgatct
ggacgaagagcatcaggggctcgcgccagecgaactgticgccaggcetcaaggcgagcatgecccgacggegagg
atctcgtcgtgacccatgcatggcgatgcectgettgccgaatatcatggtggaaaatggcecgcttttctggattcatcgact
gtggccggcetgggtgtggecggaccgctatcaggacatagcegttggctaccegtgatattgctgaagagcettggeggeg
aatgggctgaccgcttcctcgtgctttacggtatcgeccgcetccecgattcgcagegeatcgcecttctatcgecttctigacga
gttcttctgaattattaacgcttacaatttcctgatgcggtattttctccttacgcatctgtgeggtatttcacaccgcatcaggtg
gcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagattatc
aaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctg
acagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcceegte
gtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcacce
ggctccagatttatcagcaataaaccagccagccggaagggccgagcegcagaagtggtectgcaactttatcegect
ccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgct
acaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggticccaacgatcaaggegagttacatgat
cccccatgttgtgcaaaaaagcggttagctecticggtectccgategttgtcagaagtaagttggecgeagtgttatcact
catggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaacca
agtcattctgagaatagtgtatgcggcgaccgagttgctctigcccggegtcaatacgggataataccgegeccacatag
cagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatcca
gttcgatgtaacccactcgtgcacccaactgatcticagcatcttttactttcaccagegtttctgggtgagcaaaaacagg
aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattatt
gaagcatttatcagggttattgtctcatgaccaaaatcccttaacgtgagttticgtticcactgagcgtcagaccccgtaga
aaagatcaaaggatcttcttgagatcctttitttctgcgcgtaatctgctgctigcaaacaaaaaaaccaccgctaccage
ggtggatttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcticagcagagcgcagataccaaata
ctgttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgcetctgctaatcctg
ttaccagtggctgctgccagtggcgataagtegtgtcttaccgggttggactcaagacgatagttaccggataaggege
agcggtcgggcetgaacggggggttcgtgcacacagcccagcetiggagcgaacgacctacaccgaactgagatacct
acagcgtgagctatgagaaagcgccacgctticccgaagggagaaaggcggacaggtatccggtaagcggcaggg
tcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccace
tctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcectatggaaaaacgccagcaacgeggccttttta
cggttcctggccttttgctggcecttttgctcacatgttctttcctgegttatcecectgattetgtggataaccgtattaccgectttg
agtgagctgataccgctcgccgcagccgaacgaccgagcegcagcgagtcagtgagcgaggaagcggaagageg
cccaatacgcaaaccgcctctccececgegegttiggecgattcattaatgcagetggcacgacaggtttcccgactggaa
agcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttcegg
ctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgccaagctcaga
attaaccctcactaaaggga



U6_AASV1_HA_sgRNA
gaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattat
caaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtct
gacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcceegt
cgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagatccacgctcacce
ggctccagatttatcagcaataaaccagccagccggaagggccgagcegcagaagtggtectgcaactttatccgect
ccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgct
acaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggticccaacgatcaaggegagttacatgat
cccccatgttgtgcaaaaaagcggttagctecticggtectccgategttgtcagaagtaagttggecgeagtgttatcact
catggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttictgtgactggtgagtactcaacca
agtcattctgagaatagtgtatgcggcgaccgagttgctctigcccggegtcaatacgggataataccgegccacatag
cagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatcca
gttcgatgtaacccactcgtgcacccaactgatcticagcatcttttactttcaccagegtttictgggtgagcaaaaacagg
aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattatt
gaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatitagaaaaataaacaaataggggttccgce
gcacatttccccgaaaagtgccacctgacgtcgctagectgtacaaaaaagcaggctttaaaggaaccaattcagtcga
ctggatccggtaccaaggtcgggcaggaagagggcctatttcccatgattccttcatatttgcatatacgatacaaggct
gttagagagataattagaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataattt
cttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggcttt
atatatcttgtggaaaggacgaaacaccgcaccccacagtggggccaCTgttttagagctagaaatagcaagttaaa
ataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgctttttttaagcttgggccgctcgaggtacctcte
tacatatgacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcegttgetggcgtttttccata
ggctccgeccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaa
gataccaggcgtttccccctggaagctccctegtgegctctectgticcgaccctgecgcttaccggatacctgtecgectt
tctcecttcgggaagcegtggcegcttictcatagcetcacgetgtaggtatctcagtticggtgtaggtegticgetccaagetgg
gctgtgtgcacgaaccccccgttcagcccgaccgctgegcecttatccggtaactategtctigagtccaacceggtaag
acacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagt
tcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgcetctgctgaagccagttaccttcg
gaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagatt
acgcgcagaaaaaaaggatctcaa

Pa01-attp.1-mApple-polyA
AAAAGGACAATTACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAG
CGCATCAACAATATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTG
TTTTCCCGGGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAA
AATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAGCCAGTTTAGTCTGACCAT
CTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTTCAGAAACAACTCT
GGCGCATCGGGCTTCCCATACAATCGATAGATTGTCGCACCTGATTGCCCGACA
TTATCGCGAGCCCATTTATACCCATATAAATCAGCATCCATGTTGGAATTTAATCG
CGGCCTGGAGCAAGACGTTTCCCGTTGAATATGGCTCATAACACCCCTTGTATTA
CTGTTTATGTAAGCAGACAGTTTTATTGTTCATGATGATATATTTTTATCTTGTGCA
ATGTAACATCAGAGATTTTGAGACACAACGTGGCTTTGTTGAATAAATCGAACTTT
TGCTGAGTTGAAGGATCAGTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCC
ACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTT
TCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGT
TTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGC
AGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACT
TCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGT
GGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATA
GTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGC
CCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTAT
GAGAAAGC



GCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGT
CGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTT
ATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTC
GTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGT
TCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGA
TTCTGTGGATAACCGTGCGGCCGCCAATATAACTTCGTATAATGTATGCTATACG
AAGTTATCCCTGAATTCGCATCTAGACTGAACTGGCCGATAATTGCAGACGAGGA
GCATCGCCCTTCCCCGGCCCTCAGGTAAGAGGACCAAATACCGTAGCCGTTTCC
AATTTCAGTCCTTTAGCGCCACCTGGTGCTAACTACTCTATCACGCTTTTATCCAA
TAACTACCTTTGTAAATGTAACGCTCTTCGAGAAAGCAGATTCTCATATCCATCTT
GAGTCTTCTTTCTCGCAAGACAACACGAAATAGACACAGTCTCTTCCCTAGCTGT
ACACTGtGCCGTGAGCAAGGGCGAGGAGAATAACATGGCCATCATCAAGGAGTT
CATGCGCTTCAAGGTGCACATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGA
TCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGCCTTTCAGACCGCTAAGCT
GAAGGTGACCAAGGGTGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTC
AGTTCATGTACGGCTCCAAGGTCTACATTAAGCACCCAGCCGACATCCCCGACT
ACTTCAAGCTGTCCTTCCCCGAGGGCTTCAGGTGGGAGCGCGTGATGAACTTCG
AGGACGGCGGCATTATTCACGTTAACCAGGACTCCTCCCTGCAGGACGGCGTGT
TCATCTACAAGGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGCCCCGTAA
TGCAGAAGAAGACCATGGGCTGGGAGGCCTCCGAGGAGCGGATGTACCCCGAG
GACGGCGCCCTGAAGAGCGAGATCAAGAAGAGGCTGAAGCTGAAGGACGGCG
GCCACTACGCCGCCGAGGTCAAGACCACCTACAAGGCCAAGAAGCCCGTGCAG
CTGCCCGGCGCCTACATCGTCGACATCAAGTTGGACATCGTGTCCCACAACGAG
GACTACACCATCGTGGAACAGTACGAACGCGCCGAGGGCCGCCACTCCACCGG
CGGCATGGACGAGCTGTACAAGTAGCTCGAGCGACGCCTCGACTGTGCCTTCTA
GTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAG
GTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCT
GAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGG
AGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATCCGA
GCGGCCGCGTGTTACAACCAATTAACCAATTCTGATTAGAAAAACTCATCGAGCA
TCAAATGAAACTGCAATTTATTCATATCAGGATTATCAATACCATATTTTTGAAAAA
GCCGTTTCTGTAATGAAGGAGAAAACTCACCGAGGCAGTTCCATAGGATGGCAA
GATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACATCAATACAACCTATTAA
TTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACT
GAATCCGGTGAGAATGGCAAAAGCTTATGCATTTCTTTCCAGACTTGTTCAACAG
GCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCAT
TCGTGATTGCGCCTGAGCGAGGCGAAATACGCGATCGCTGTT

NACTB_pegRNA
gaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattat
caaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtct
gacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcceegt
cgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagatccacgctcacce
ggctccagatttatcagcaataaaccagccagccggaagggccgagcegcagaagtggtectgcaactttatccgect
ccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgct
acaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggticccaacgatcaaggegagttacatgat
cccccatgttgtgcaaaaaagcggttagctecticggtectccgategttgtcagaagtaagttggecgeagtgttatcact
catggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaacca
agtcattctgagaatagtgtatgcggcgaccgagttgctctigcccggegtcaatacgggataataccgecgeccacatag
cagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatcca



gttcgatgtaacccactcgtgcacccaactgatcticagcatcttttactttcaccagegtttictgggtgagcaaaaacagg
aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattatt
gaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatitagaaaaataaacaaataggggttccgce
gcacatttccccgaaaagtgccacctgacgtcgctagectgtacaaaaaagcaggctttaaaggaaccaattcagtcga
ctggatccggtaccaaggtcgggcaggaagagggcctatttcccatgattccttcatatttgcatatacgatacaaggcet
gttagagagataattagaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataattt
cttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggcttt
atatatcttgtggaaaggacgaaacaccGCTATTCTCGCAGCTCACCAgttttagagctagaaatagcaa
gttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcGACGAGCGCGGCGATA
TCATCATCCATGGtgccgccCATCATATCGGTAAAGGCCTTTTGCCACTCCTTGAAG
TTGAGCTCGGTCATTGAGCTGCGAGAAtttttttaagcttgggecgcetcgaggtacctctctacatatga
catgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggegtttttccataggcetcecgece
cccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccagg
cgtttcccecctggaagctcectegtgegcetctectgttccgaccetgecgcettaccggatacctgtcegcecttteteectticgg
gaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtegttcgctccaagetgggctgtgtgea
cgaaccccccgttcagcccgaccgcetgegcecttatccggtaactatcgtcttgagtccaacccggtaagacacgactta
tcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtgg
tggcctaactacggctacactagaagaacagtatttggtatctgcgcetctgctgaagccagttaccticggaaaaagagt
tggtagctcttgatccggcaaacaaaccaccgctggtagcggtggttttittgtttgcaagcagcagattacgcgcagaa
aaaaaggatctcaa

U6_ACTB-N_sgRNA
gaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattat
caaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtct
gacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcceegt
cgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagatccacgctcacce
ggctccagatttatcagcaataaaccagccagccggaagggccgagcegcagaagtggtectgcaactttatcegect
ccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgeccattgct
acaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggticccaacgatcaaggegagttacatgat
cccccatgttgtgcaaaaaagcggttagctecticggtectccgategttgtcagaagtaagttggecgeagtgttatcact
catggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaacca
agtcattctgagaatagtgtatgcggcgaccgagttgctctigcccggegtcaatacgggataataccgecgccacatag
cagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatcca
gttcgatgtaacccactcgtgcacccaactgatcticagcatcttttactttcaccagegtttctgggtgagcaaaaacagg
aaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattatt
gaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatitagaaaaataaacaaataggggttccgce
gcacatttccccgaaaagtgccacctgacgtcgctagectgtacaaaaaagcaggctttaaaggaaccaattcagtcga
ctggatccggtaccaaggtcgggcaggaagagggcctattticccatgattccttcatatttgcatatacgatacaaggct
gttagagagataattagaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataattt
cttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggcttt
atatatcttgtggaaaggacgaaacaccGCTATTCTCGCAGCTCACCAgttttagagctagaaatagcaa
gttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgctttttttaagcttgggccgetcgaggt
acctctctacatatgacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcegttgetggegttt
ttccataggctccgeccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggac
tataaagataccaggcgtttccccctggaagctccctcgtgegcetcetectgticcgacccetgecgcttaccggatacctgte
cgcectttctcecttcgggaagegtggcegctttctcatagctcacgetgtaggtatctcagticggtgtaggtegttcgeteca
agctgggctgtgtgcacgaaccccccegticagcccgaccgctgegcecttatccggtaactategtcttgagtccaaccce
ggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggeggtgcta
cagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgcetctgctgaagecagtta
ccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggttittttgtttgcaagcage
agattacgcgcagaaaaaaaggatctcaa



pCMV-PEmax-P2A
gacattgattattgactagttattaatagtaatcaattacggggtcattagtticatagcccatatatggagttccgcgttacat
aacttacggtaaatggcccgcctggctgaccgcccaacgacccccgceccattgacgtcaataatgacgtatgttcccat
agtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaag
tgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcectggceattatgcccagtacatgace
ttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatg
ggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaa
atcaacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggceggtaggcegtgtacggtgggag
gtctatataagcagagctggtttagtgaaccgtcagatccgctagagatccgcggcecgctaatacgactcactataggg
agagccgccaccatgaaacggacagccgacggaagcgagticgagtcaccaaagaagaagcggaaagtcgac
aagaagtacagcatcggcctggacatcggcaccaactctgtgggcetgggcecgtgatcaccgacgagtacaaggtge
ccagcaagaaattcaaggtgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggagecctgctgtt
cgacagcggcgaaacagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaaga
accggatctgctatctgcaagagatcticagcaacgagatggccaaggtggacgacagctticticcacagactggaa
gagtccttcctggtggaagaggataagaagcacgagcggcaccccatcticggcaacatcgtggacgaggtggcect
accacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacctgegg
ctgatctatctggccctggcccacatgatcaagttccggggcecacttcctgatcgagggcgacctgaaccccgacaac
agcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgticgaggaaaaccccatcaacgcca
gcggcegtggacgccaaggcecatcctgtctgccagactgagcaagagcagaaagcetggaaaatctgatcgeccagct
gcccggcgagaagaagaatggcectgttcggaaacctgattgeccctgagectgggectgacccccaactticaagagce
aacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgcetg
gcccagatcggcgaccagtacgccgacctgtttctggccgeccaagaacctgtccgacgcecatcctgetgagegacat
cctgagagtgaacaccgagatcaccaaggcccccctgagegcctctatgatcaagagatacgacgagcaccacca
ggacctgaccctgctgaaagctctcgtgcggcagcagcetgecctgagaagtacaaagagattticttcgaccagagcaa
gaacggctacgccggctacattgacggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaa
aagatggacggcaccgaggaactgctcgtgaagctgaagagagaggacctgctgcggaagcageggaccttcga
caacggcagcatcccccaccagatccacctgggagagcetgcacgccattctgcggecggcaggaagatttttaccceatt
cctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggecctctggecagg
ggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtg
gacaagggcgcttccgcccagagcttcatcgagcggatgaccaactticgataagaacctgcccaacgagaaggtge
tgcccaagcacagcctgcetgtacgagtacttcaccgtgtataacgagctgaccaaagtgaaatacgtgaccgaggga
atgagaaagcccgccttcctgagcggcgagcagaaaaaggcecatcgtggacctgcetgticaagaccaaccggaaa
gtgaccgtgaagcagctgaaagaggactacticaagaaaatcgagtgctticgactccgtggaaatctccggegtgga
agatcggttcaacgcctccectgggcacataccacgatctgctgaaaattatcaaggacaaggacttcctggacaatga
ggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacgg
ctgaaaacctatgcccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggetgggge
aggctgagccggaagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcctgaagtecg
acggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagce
ccaggtgtccggccagggcegatagectgcacgagcacattgccaatctggccggcagecccgcecattaagaagggce
atcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatcgtgateg
aaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagecggatcgaa
gagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgaga
agctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggcetgtccgact
acgatgtggacgctatcgtgcctcagagcttictgaaggacgactccatcgacaacaaggtgctgaccagaagcgac
aagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggeggceagcet
gctgaacgccaagctgattacccagagaaagttcgacaatctgaccaaggccgagagaggceggcectgagcgaact
ggataaggccggcttcatcaagagacagctggtggaaacccggcagatcacaaagcacgtggcacagatcctgga
ctcccggatgaacactaagtacgacgagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaag
ctggtgtccgatttccggaaggatttccagttitacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcect
acctgaacgccgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcegagttcgtgtacggcgactac
aaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtact



tcttctacagcaacatcatgaacitttttcaagaccgagattaccctggccaacggcgagatccggaagceggcectctgat
cgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgccaccgtgcggaaagtgetgag
catgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatcctgcccaag
aggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcticgacagccccac
cgtggcctattctgtgetggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagcetge
tggggatcaccatcatggaaagaagcagctticgagaagaatcccatcgactttictggaagccaagggctacaaaga
agtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccggaagagaatgetgg
cctctgeccggegaactgcagaagggaaacgaactggcecctgecctccaaatatgtgaacttcetgtacctggeccagece
actatgagaagctgaagggctcccccgaggataatgagcagaaacagctgtitgtggaacagcacaagcactacct
ggacgagatcatcgagcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgcetgt
ccgcctacaacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaat
ctgggagcccctgccgcecttcaagtacttigacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgct
ggacgccaccctgatccaccagagcatcaccggectgtacgagacacggatcgacctgtctcagctgggaggtgact
ccggcggaagctctggtggcagcaagcggaccgccgacggctctgaattcgagageccctaagaagaaaagaaag
gtgagcggaggctctagcggcggaagcaccctgaacattgaagacgagtatagactgcatgaaacaagcaagga
acccgacgtgtccctgggctccacctggctgtccgactttccccaggectgggecgagacaggaggaatgggectgg
ccgtgcggcaggcacccctgatcatcectctgaaggccacctctacacccgtgagcatcaagcagtaccctatgtctca
ggaggccagactgggcatcaagcctcacatccagaggctgctggaccagggcatectggtgccatgccagageccce
tggaacacaccactgctgcccgtgaagaagccaggcaccaatgactatagacccgtgcaggatctgagagaggtg
aacaagagggtggaggatatccaccccaccgtgcccaacccttacaatctgetgtccggectgecccectictcaccagt
ggtatacagtgctggacctgaaggatgccttcttttgtctgagactgcaccctaccagccagccactgttcgectttgagtg
gagggaccctgagatgggcatctctggccagcetgacctggacacgcctgcctcagggcetticaagaatagcccaaca
ctgtttaacgaggccctgcaccgcgacctggcagatticcggatccagcacccagatctgatcetgectgcagtacgtgg
acgatctgctgctggccgccaccagcgagctggattgccagcagggaacacgegcecctgectgcagaccctgggaaa
cctgggatatagggcatccgccaagaaggcccagatctgtcagaagcaggtgaagtacctgggctatctgctgaagg
agggccagagatggctgacagaggccaggaaggagacagtgatgggccagccaacacccaagaccccaagac
agctgagggagttcctgggcaaagcaggattttgcaggctgttcatcccaggattcgcagagatggcagcacctctgta
cccactgaccaagccgggcaccctgtttaattggggccctgaccagcagaaggcectatcaggagatcaagcaggcec
ctgctgacagcaccagccctgggcectgccagacctgaccaagcectttcgagcetgtttgtggatgagaagcagggctac
gccaagggcgtgctgacccagaagcetgggaccatggagacggcccgtggcectatctgtccaagaagcetggaccca
gtggcagcaggatggccaccatgcctgaggatggtggcagcaatcgecgtgctgacaaaggatgccggcaagctg
accatgggacagccactggtcatcctggcaccacacgcagtggaggccctggtgaagcagcectccagatcgetggct
gtctaacgcccggatgacacactaccaggccctgctgctggacaccgatcgegtgcagttiggecctgtggtggecctg
aatccagccaccctgctgectctgccagaggagggcctgcagcacaactgtctggacatcctggcagaggcacacg
gaacaaggccagacctgaccgatcagcccctgcctgacgccgatcacacatggtataccgatggaagctcectgetg
caggagggccagaggaaggcaggagcagcagtgaccacagagacagaagtgatctgggccaaggcecctgcca
gcaggcacatccgcccagcgggcecgagctgatcgecctgacccaggcecctgaagatggeccgagggcaagaagct
gaacgtgtacacagactccagatatgccttcgccaccgcacacatccacggagagatctacaggecgecggggetgg
ctgacctctgagggcaaggagatcaagaacaaggatgagatcctggccctgctgaaggcecctgtttctgcccaageg
gctgagcatcatccactgtcctggacaccagaagggacactccgccgaggcaaggggcaatcggatggecgacca
ggccgccagaaaggctgctattactgaaactcccgacacttccactcetgectgattgaaaactcctccecttctggeggcet
Ccaaaaagaaccgccgacggcagcgaattcgagtctcccaagaagaagaggaaagtcggcetctggecctgecgceta
agagagtgaagctggacggatccggcgcaacaaacttctctctgctgaaacaagccggagatgtcgaagagaatce
tggaccgccgcatcatcaccatcaccattgagtttaaacccgcetgatcagectcgactgtgecttctagttgccagecate
tgttgtttgccccteceecegtgecttecttgaccctggaaggtgecactcccactgtectttcctaataaaatgagaaaattg
catcgcattgtctgagtaggtgtcattctatictggggggtggggtggggcaggacagcaagggggaggattgggaag
acaatagcaggcatgctggggatgcggtgggctctatggcettctgaggcggaaagaaccagcetggggcetcgataccg
tcgacctctagctagagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaa
catacgagccggaagcataaagtgtaaagcctagggtgcctaatgagtgagctaactcacattaattgegttgegcetca
ctgcccegctttccagtcgggaaacctgtcgtgeccagcetgcattaatgaatcggccaacgecgecggggagaggeggtttg
cgtattgggcgctcttccgcettcctegetcactgactcgetgegeteggtegticggetgecggegageggtatcag



ctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggcec
agcaaaaggccaggaaccgtaaaaaggccgcgttgctggcegtttttccataggctccgeccccctgacgageatcac
aaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttccccctggaagcet
ccctegtgegctctectgttccgaccctgecgcttaccggatacctgtecegectttctcecttcgggaagegtggegctttcte
atagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagcetgggcetgtgtgcacgaaccccccegttcage
ccgaccgctgegccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggcta
cactagaagaacagtatttggtatctgcgctctgctgaagccagttaccticggaaaaagagttggtagctcttgatccgg
caaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaaga
agatcctttgatcttttctacggggtctgacactcagtggaacgaaaactcacgttaagggattttggtcatgagattatca
aaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctga
cagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcccegtegt
gtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccgg
ctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectce
atccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgtigccattgctac
aggcatcgtggtgtcacgctcgtcgtttggtatggcttcatticagetccggticccaacgatcaaggcgagttacatgatce
cccatgttgtgcaaaaaagcggttagctcecticggtcctccgategtigtcagaagtaagttggeccgceagtgttatcactca
tggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgctttictgtgactggtgagtactcaaccaagt
cattctgagaatagtgtatgcggcgaccgagttgctcttgcccggegtcaatacgggataataccgcgccacatagcag
aactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgcetgttgagatccagttc
gatgtaacccactcgtgcacccaactgatcttcagcatcttttactticaccagegttictgggtgagcaaaaacaggaag
gcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaa
gcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcac
atttccccgaaaagtgccacctgacgtcgacggatcgggagatcgatctcccgatcccctagggtcgactctcagtaca
atctgctctgatgccgcatagttaagccagtatctgctcectgcetigtgtgttggaggtcgctgagtagtgcgcgagcaaa
atttaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgcttagggttaggcgttttgcgcetgcttcge
gatgtacgggccagatatacgcgtt



