
Supplemental Methods 

 
Design of modified sgRNA 
We modified sgRNA sequences by adding RNA binding sites to a previous design shown below 
(Chen et al. 2013). (Annotations: crRNA targeting sequence, crRNA sequence, tracrRNA 
sequence, linker sequence – lower case, MS2 stem-loop, termination sequences 
5’NNNNNNNNNNNNNNNNNNNNGTTTAAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTT 3’ 

 

2´MBS sgRNA 

5’NNNNNNNNNNNNNNNNNNNNGTTTAAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCgggagcACATGAGGATCACCCATGTgccacg
agcgACATGAGGATCACCCATGTcgctcgtgttcccTTTTTTT 3’ 

 
12´MBS sgRNA: Design 1 
5’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCtcttCGTACACCATCAGGGTACGtctCAGA
CACCATCAGGGTCTGtctGGTACAGCATCAGCGTACCtctCGTACAGGATCACCGTACGtctGCAGCAGGAT
CACCGCTGCtcttCGAGCACGATCACGGCTCGtctGACTCAGCATCAGCGAGTCtctGCTAGAGCATCAGCC
TAGCtctCCTTGACCATCAGGCAAGGtctGTCGTAGTATCAACACGACtctACATGAGGATCACCCATGTtct
GCACGAGCATCAGCCGTGCTTTTTTT 3’ 
 

12´MBS sgRNA: Design 2 
5’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCgggagcACATGAGGATCACCCATGTgccacg
agcgACATGAGGATCACCCATGTcgctcgtgttccctcttCGTAGAGGATCACCCTACGtctACATGAGGATCACCC
ATGTtctGGTAGAGGATCACCCTACCtctCGTAGAGGATCACCCTACGtctGCAGGAGGATCACCCCTGCtct
CGAGGAGGATCACCCCTCGtctGACTGAGGATCACCCAGTCtctGCTAGAGGATCACCCTAGCtctCCTTGA
GGATCACCCAAGGtctGTCGGAGGATCACCCCGACTTTTTTT 3’ 
 
12´MBS sgRNA: Design 3 
5’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTAGGCCgggagcACATGAGGATCACCCATGTgccacgag
cgACATGAGGATCACCCATGTcgctcgtgttccctcttCGTAGAGGATCACCCTACGtctACATGAGGATCACCCAT
GTtctGGTAGAGGATCACCCTACCtctCGTAGAGGATCACCCTACGtctGCAGGAGGATCACCCCTGCtctCG
AGGAGGATCACCCCTCGtctGACTGAGGATCACCCAGTCtctGCTAGAGGATCACCCTAGCtctCCTTGAGG
ATCACCCAAGGGGCCTAGCAAGTTTAAATAAGGCTAGTCCGTTATCAACTTGGCCAACATGAGGATCA
CCCATGTCTGCAGGGCCAAGTGGCACCGAGTCGGTGCTTTTTTT 3’ 
 
12´MBS sgRNA: Design 4 
5’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTAGGCCgggagcACATGAGGATCACCCATGTgccacgag
cgACATGAGGATCACCCATGTcgctcgtgttccctcttCGTAGAGGATCACCCTACGtctACATGAGGATCACCCAT
GTtctGGTAGAGGATCACCCTACCtctCGTAGAGGATCACCCTACGtctGCAGGAGGATCACCCCTGCtctCG
AGGAGGATCACCCCTCGtctGACTGAGGATCACCCAGTCtctGCTAGAGGATCACCCTAGCtctCCTTGAGG



ATCACCCAAGGGGCCTAGCAAGTTGAAATAAGGCTAGTCCGTTATCAACTTGGCCAACATGAGGATC
ACCCATGTCTGCAGGGCCAAGTGGCACCGAGTCGGTGCTTTTTTT 3’ 

 

 

Design of CRISPR and Fluorescent Proteins 

Split fluorescent proteins were designed by using previously developed split-sfGFP designs 
(Cabantous et al. 2005, Kim et al. 2011) and further engineering NLS, GB1, MCP, and the 
SunTag system into the CRISPR system. 

 

GFP(1-9)-GB1-NLS (Annotations: NLS, GFP1-9, GB1) 

5’ATGcccaagaagaagcgcaaggtgatgagaaaaggagaagaacttttcactggagttgtcccaattcttattgaattagatggtgatgttaatgggcacaaatttttcg
tccgtggagagggtgaaggtgatgctacaattggaaaactctcccttaaatttatttgcactactggaaaactacctgttccgtggccaacacttgtcactactctgacctatg
gtgttcaatgcttttcccgttatccggatcacatgaaacggcatgactttttcaagagtgccatgcccgaaggttatgtacaggaacgcactatatatttcaaagatgacggga
cctacaagacgcgtgctgaagtcaagtttgaaggtgatacccttgttaatcgtatcgagttaaagggtattgattttaaagaagatggaaacattcttggacacaaactggag
tacaactttaactcacacaaagtatacatcacggcagacaaacaaaacaatggaatcaaagctaacttcaccattcgccacaacgttgaagatggttccgttcaactagcag
accattatcaacaaaatactccaattggcgatggccctgtccttttaccaggaggcggaggttctgggggaggaggtagtggcggtggtggttcaatcgatggtggaggt
cggaccgaagagtacaagcttatcctgaacggtaaaaccctgaaaggtgaaaccaccaccgaagctgttgacgctgctaccgcggaaaaagttttcaaacagtacgcta
acgacaacggtgttgacggtgaatggacctacgacgacgctaccaaaaccttcacggtaaccgaaggtggtggtagcggtggtggtactagtcccaagaagaagcgc
aaggtgTAA 3’ 

 

NLS-dCas9-GFP10-GB1-NLS (Annotations: dCas9 underlined, NLS, GFP10, GB1) 

5’ATGgctagccccaaaaagaagaggaaagtggacaagaagtattctatcggactggccatcgggactaatagcgtcgggtgggccgtgatcactgacgagtacaa
ggtgccctctaagaagttcaaggtgctcgggaacaccgaccggcattccatcaagaaaaatctgatcggagctctcctctttgattcaggggagaccgctgaagcaaccc
gcctcaagcggactgctagacggcggtacaccaggaggaagaaccggatttgttaccttcaagagatattctccaacgaaatggcaaaggtcgacgacagcttcttccat
aggctggaagaatcattcctcgtggaagaggataagaagcatgaacggcatcccatcttcggtaatatcgtcgacgaggtggcctatcacgagaaatacccaaccatcta
ccatcttcgcaaaaagctggtggactcaaccgacaaggcagacctccggcttatctacctggccctggcccacatgatcaagttcagaggccacttcctgatcgagggc
gacctcaatcctgacaatagcgatgtggataaactgttcatccagctggtgcagacttacaaccagctctttgaagagaaccccatcaatgcaagcggagtcgatgccaa
ggccattctgtcagcccggctgtcaaagagccgcagacttgagaatcttatcgctcagctgccgggtgaaaagaaaaatggactgttcgggaacctgattgctctttcactt
gggctgactcccaatttcaagtctaatttcgacctggcagaggatgccaagctgcaactgtccaaggacacctatgatgacgatctcgacaacctcctggcccagatcggt
gaccaatacgccgaccttttccttgctgctaagaatctttctgacgccatcctgctgtctgacattctccgcgtgaacactgaaatcaccaaggcccctctttcagcttcaatga
ttaagcggtatgatgagcaccaccaggacctgaccctgcttaaggcactcgtccggcagcagcttccggagaagtacaaggaaatcttctttgaccagtcaaagaatgga
tacgccggctacatcgacggaggtgcctcccaagaggaattttataagtttatcaaacctatccttgagaagatggacggcaccgaagagctcctcgtgaaactgaatcg
ggaggatctgctgcggaagcagcgcactttcgacaatgggagcattccccaccagatccatcttggggagcttcacgccatccttcggcgccaagaggacttctacccct
ttcttaaggacaacagggagaagattgagaaaattctcactttccgcatcccctactacgtgggacccctcgccagaggaaatagccggtttgcttggatgaccagaaagt
cagaagaaactatcactccctggaacttcgaagaggtggtggacaagggagccagcgctcagtcattcatcgaacggatgactaacttcgataagaacctccccaatga
gaaggtcctgccgaaacattccctgctctacgagtactttaccgtgtacaacgagctgaccaaggtgaaatatgtcaccgaagggatgaggaagcccgcattcctgtcag
gcgaacaaaagaaggcaattgtggaccttctgttcaagaccaatagaaaggtgaccgtgaagcagctgaaggaggactatttcaagaaaattgaatgcttcgactctgtg
gagattagcggggtcgaagatcggttcaacgcaagcctgggtacctaccatgatctgcttaagatcatcaaggacaaggattttctggacaatgaggagaacgaggaca
tccttgaggacattgtcctgactctcactctgttcgaggaccgggaaatgatcgaggagaggcttaagacctacgcccatctgttcgacgataaagtgatgaagcaactta
aacggagaagatataccggatggggacgccttagccgcaaactcatcaacggaatccgggacaaacagagcggaaagaccattcttgatttccttaagagcgacggat
tcgctaatcgcaacttcatgcaacttatccatgatgattccctgacctttaaggaggacatccagaaggcccaagtgtctggacaaggtgactcactgcacgagcatatcgc
aaatctggctggttcacccgctattaagaagggtattctccagaccgtgaaagtcgtggacgagctggtcaaggtgatgggtcgccataaaccagagaacattgtcatcg
agatggccagggaaaaccagactacccagaagggacagaagaacagcagggagcggatgaaaagaattgaggaagggattaaggagctcgggtcacagatcctta
aagagcacccggtggaaaacacccagcttcagaatgagaagctctatctgtactaccttcaaaatggacgcgatatgtatgtggaccaagagcttgatatcaacaggctct
cagactacgacgtggacgccatcgtccctcagagcttcctcaaagacgactcaattgacaataaggtgctgactcgctcagacaagaaccggggaaagtcagataacgt



gccctcagaggaagtcgtgaaaaagatgaagaactattggcgccagcttctgaacgcaaagctgatcactcagcggaagttcgacaatctcactaaggctgagagggg
cggactgagcgaactggacaaagcaggattcattaaacggcaacttgtggagactcggcagattactaaacatgtcgcccaaatccttgactcacgcatgaataccaagt
acgacgaaaacgacaaacttatccgcgaggtgaaggtgattaccctgaagtccaagctggtcagcgatttcagaaaggactttcaattctacaaagtgcgggagatcaat
aactatcatcatgctcatgacgcatatctgaatgccgtggtgggaaccgccctgatcaagaagtacccaaagctggaaagcgagttcgtgtacggagactacaaggtcta
cgacgtgcgcaagatgattgccaaatctgagcaggagatcggaaaggccaccgcaaagtacttcttctacagcaacatcatgaatttcttcaagaccgaaatcacccttgc
aaacggtgagatccggaagaggccgctcatcgagactaatggggagactggcgaaatcgtgtgggacaagggcagagatttcgctaccgtgcgcaaagtgctttctat
gcctcaagtgaacatcgtgaagaaaaccgaggtgcaaaccggaggcttttctaaggaatcaatcctccccaagcgcaactccgacaagctcattgcaaggaagaagga
ttgggaccctaagaagtacggcggattcgattcaccaactgtggcttattctgtcctggtcgtggctaaggtggaaaaaggaaagtctaagaagctcaagagcgtgaagg
aactgctgggtatcaccattatggagcgcagctccttcgagaagaacccaattgactttctcgaagccaaaggttacaaggaagtcaagaaggaccttatcatcaagctcc
caaagtatagcctgttcgaactggagaatgggcggaagcggatgctcgcctccgctggcgaacttcagaagggtaatgagctggctctcccctccaagtacgtgaatttc
ctctaccttgcaagccattacgagaagctgaaggggagccccgaggacaacgagcaaaagcaactgtttgtggagcagcataagcattatctggacgagatcattgagc
agatttccgagttttctaaacgcgtcattctcgctgatgccaacctcgataaagtccttagcgcatacaataagcacagagacaaaccaattcgggagcaggctgagaatat
catccacctgttcaccctcaccaatcttggtgcccctgccgcattcaagtacttcgacaccaccatcgaccggaaacgctatacctccaccaaagaagtgctggacgccac
cctcatccaccagagcatcaccggactttacgaaactcggattgacctctcacagctcggaggggatgagggagctcccaagaaaaagcgcaaggtaggtagttccctc
gagatgcctaagaaaaagcgcaaggtgggaggcggtgggtctgggggaggcggtagtggcggtggaggctcaatggacctgcccgacgaccactacctgtccacc
cagaccatcctgtccaaggacctgaacgacgttggtggtggcggatcagaaggaggcggtagcgggggccctggttcgggaggggaaggttctgctgggggaggg
agcgctggcggggggtctatcgatggtggaggtcggaccgaagagtacaagcttatcctgaacggtaaaaccctgaaaggtgaaaccaccaccgaagctgttgacgct
gctaccgcggaaaaagttttcaaacagtacgctaacgacaacggtgttgacggtgaatggacctacgacgacgctaccaaaaccttcacggtaaccgaaggtggtggta
gcggtggtggtactagtcccaagaagaagcgcaaggtgTAA 3’ 

 

MCP-mCherry-GFP(11)-GB1-NLS (Annotations: MCP underlined, mCherry, NLS, GFP11, GB1) 

5’ATGGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGCGACGTGACTGTCGCCCC
AAGCAACTTCGCTAACGGGATCGCTGAATGGATCAGCTCTAACTCGCGTTCACAGGCTTACAAAGTAA
CCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCAAAGTCGAGGTGCCTAAAGGC
GCCTGGCGTTCGTACTTAAATATGGAACTAACCATTCCAATTTTCGCCACGAATTCCGACTGCGAGCTT
ATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATTCCCTCAGCAATCGCAGCAAACTC
CGGCATCTACGCGGATCCACCTGTTGCTACTctcgagatggtgagcaagggcgaggaggataacatggccatcatcaaggagttcatgcg
cttcaaggtgcacatggagggctccgtgaacggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacccagaccgccaagctgaagg
tgaccaagggtggccccctgcccttcgcctgggacatcctgtcccctcagttcatgtacggctccaaggcctacgtgaagcaccccgccgacatccccgactacttgaag
ctgtccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacggcggcgtggtgaccgtgacccaggactcctccctgcaggacggcgagttcatctac
aaggtgaagctgcgcggcaccaacttcccctacgacggccccgtaatgcagaagaagaccatgggctgggaggcctcctccgagcggatgtaccccgaggacggc
gccctgaagggcgagatcaagcagaggctgaagctgaaggacggaggccactacgacgctgaggtcaagaccacctacaaggccaagaagcccgtgcagctgcc
cggcgcctacaacgtcaacatcaagttggacatcacctcccacaacgaggactacaccatcgtggaacagtacgaacgcgccgagggccgccactccaccggcggc
atggacgagctgtacaagaccggtatggctagcatgcccaagaagaagcgcaaggtgggttccggcgctggcggaagccctgggggcgggagcggtggctctggtt
cttctgctagtggcggctcaacatctATGGAGAAGAGAGACCACATGGTGCTGCTAGAGTACGTGACCGCCGCAGGAA
TCACAGACGCtTCaggaggcggaggttctggtggaggcggtagtggcggtggagggtcaatcgatggtggaggtcggaccgaagagtacaagcttatc
ctgaacggtaaaaccctgaaaggtgaaaccaccaccgaagctgttgacgctgctaccgcggaaaaagttttcaaacagtacgctaacgacaacggtgttgac
ggtgaatggacctacgacgacgctaccaaaaccttcacggtaaccgaaggtggtggtagcggtggtggtactagtcccaagaagaagcgcaaggtgTAA 3’ 

 

scFv-GCN4-GFP10- GB1-NLS (Annotations: GCN4 italicized, HA-tag underlined, NLS, GFP10, GB1) 

5’ATGggccccgacatcgtgatgacccagagccccagcagcctgagcgccagcgtgggcgaccgcgtgaccatcacctgccgcagcagcaccggcgccgtg
accaccagcaactacgccagctgggtgcaggagaagcccggcaagctgttcaagggcctgatcggcggcaccaacaaccgcgcccccggcgtgcccagccgc
ttcagcggcagcctgatcggcgacaaggccaccctgaccatcagcagcctgcagcccgaggacttcgccacctacttctgcgccctgtggtacagcaaccactgg
gtgttcggccagggcaccaaggtggagctgaagcgcggcggcggcggcagcggcggcggcggcagcggcggcggcggcagcagcggcggcggcagcgag
gtgaagctgctggagagcggcggcggcctggtgcagcccggcggcagcctgaagctgagctgcgccgtgagcggcttcagcctgaccgactacggcgtgaact
gggtgcgccaggcccccggccgcggcctggagtggatcggcgtgatctggggcgacggcatcaccgactacaacagcgccctgaaggaccgcttcatcatcag
caaggacaacggcaagaacaccgtgtacctgcagatgagcaaggtgcgcagcgacgacaccgccctgtactactgcgtgaccggcctgttcgactactggggc
cagggcaccctggtgaccgtgagcagctacccatacgatgttccagattacgctggtggaggcggaggttctgggggaggaggtagtggcggtggtggttcaggag



gcggcggaagcttggatccaATGcctaagaaaaagcgcaaggtgggaggcggtgggtctgggggaggcggtagtggcggtggaggctcaATGGACCTG
CCCGACGACCACTACCTGTCCACCCAGACCATCCTGTCCAAGGACCTGAACGACGTTGGTGGTGGCGG
ATCAGAAGGAGGCGGTAGCGGGGGCCCTGGTTCGGGAGGGGAAGGTTCTGCTGGGGGAGGGAGCGCT
GGCGGGGGGTCTatcgatggtggaggtcggaccgaagagtacaagcttatcctgaacggtaaaaccctgaaaggtgaaaccaccaccgaagctgttgacgc
tgctaccgcggaaaaagttttcaaacagtacgctaacgacaacggtgttgacggtgaatggacctacgacgacgctaccaaaaccttcacggtaaccgaaggtggtggt
agcggtggtggtactagtcccaagaagaagcgcaaggtgTAA 3’ 
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