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, tractRNA
sequence, linker sequence — lower case, MS2 stem-/oop, termination sequences

5’NNNNNNNNNNNNNNNNNNNNGTTTAAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTIT 3’

2xMBS sgRNA

5S’NNNNNNNNNNNNNNNNNNNNGTTTAAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCgggagcACATGAGGATCACCCATGTgecacg
agcgACATGAGGATCACCCATGTcgctegtgttcecTTTTTTT 3°

12xMBS sgRNA: Design 1

S’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCtcttCGTACACCATCAGGGTACGtctCAGA
CACCATCAGGGTCTGtctGGTACAGCATCAGCGTACCtctCGTACAGGATCACCGTACGtctGCAGCAGGAT
CACCGCTGCtcttCGAGCACGATCACGGCTCGtctGACTCAGCATCAGCGAGTC CtetGCTAGAGCATCAGCC
TAGCtctCCTTGACCATCAGGCAAGGtctGTCGTAGTATCAACACGACtctACATGAGGATCACCCATGTtct
GCACGAGCATCAGCCGTGCTTTTTTIT 3°

12xMBS sgRNA: Design 2

S NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTATGCTGGAAACAGCATAGCAAGTTTAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCgggagcACATGAGGATCACCCATGTgecacg
agcgACATGAGGATCACCCATGTegetegtgttcectett CGTAGAGGATCACCCTACGtctACATGAGGATCACCC
ATGTtctGGTAGAGGATCACCCTACCtctCGTAGAGGATCACCCTACGtctGCAGGAGGATCACCCCTGCtct
CGAGGAGGATCACCCCTCGtetGACTGAGGATCACCCAGTCtetGCTAGAGGATCACCCTAGCtctCCTTGA
GGATCACCCAAGGtctGTCGGAGGATCACCCCGACTTTTTTT 3’

12xMBS sgRNA: Design 3

S’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTAGGCCgggagcACATGAGGATCACCCATGTgecacgag
cgACATGAGGATCACCCATGTcgctegtgttcectctt CGTAGAGGATCACCCTACGtctACATGAGGATCACCCAT
GTtctGGTAGAGGATCACCCTACCtctCGTAGAGGATCACCCTACGtctGCAGGAGGATCACCCCTGCtctCG
AGGAGGATCACCCCTCGtctGACTGAGGATCACCCAGTCtctGCTAGAGGATCACCCTAGCtctCCTTGAGG
ATCACCCAAGGGGCCTAGCAAGTTTAAATAAGGCTAGTCCGTTATCAACTTGGCCAACATGAGGATCA
CCCATGTCTGCAGGGCCAAGTGGCACCGAGTCGGTGCTTTTTTT 3’

12xMBS sgRNA: Design 4

S’NNNNNNNNNNNNNNNNNNNNGTTTGAGAGCTAGGCCgggagcACATGAGGATCACCCATGTgecacgag
cgACATGAGGATCACCCATGTcgctegtgttcectctt CGTAGAGGATCACCCTACGtctACATGAGGATCACCCAT
GTtctGGTAGAGGATCACCCTACCtctCGTAGAGGATCACCCTACGtctGCAGGAGGATCACCCCTGCtctCG

AGGAGGATCACCCCTCGtctGACTGAGGATCACCCAGTCtctGCTAGAGGATCACCCTAGCtctCCTTGAGG



ATCACCCAAGGGGCCTAGCAAGTTGAAATAAGGCTAGTCCGTTATCAACTTGGCCAACATGAGGATC
ACCCATGTCTGCAGGGCCAAGTGGCACCGAGTCGGTGCTTTTTTT 3°

Design of CRISPR and Fluorescent Proteins

Split fluorescent proteins were designed by using previously developed split-stGFP 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: , GFP1-9, GB1)

5S’ATG atgagaaaaggagaagaacttttcactggagttgtcccaattcttattgaattagatggtgatgttaatgggcacaaatttttcg
tccgtggagagggtgaaggtgatgctacaattggaaaactcteccttaaatttatttgcactactggaaaactacctgttccgtggecaacacttgtcactactctgacctatg

gtgttcaatgcttttcccgttatccggatcacatgaaacggeatgactttttcaagagtgccatgeccgaaggttatgtacaggaacgceactatatatttcaaagatgacggga
cctacaagacgcgtgcetgaagtcaagtttgaaggtgatacccttgttaatcgtatcgagttaaagggtattgattttaaagaagatggaaacattcttggacacaaactggag
tacaactttaactcacacaaagtatacatcacggcagacaaacaaaacaatggaatcaaagctaacttcaccattcgccacaacgttgaagatggttccgttcaactageag
accattatcaacaaaatactccaattggegatggecctgtecttttaccaggaggeggaggtictgggogaggaggtagtgocggtggtggticaatcgatggtggaggt

cggaccgaagagtacaagcttatcctgaacggtaaaaccctgaaaggtgaaaccaccaccgaagetgttigacgetgctaccgeggaaaaagttttcaaacagtacgeta
acgacaacggtgttgacggtgaatggacctacgacgacgctaccaaaaccttcacggtaaccgaaggtggtggtageggtggtgatactagt

TAA 3’
NLS-dCas9-GFP10-GB1-NLS (Annotations: dCas9 underlined, , GFP10, GB1)
5’ATGgctage gacaagaagtattctatcggactggccatcgggactaatagegtcgggtggoccgtgatcactgacgagtacaa

gotgccctctaagaagticaaggtgctcgggaacaccgaccggcattccatcaagaaaaatctgatcggagetctcctcetttgattcaggggagaccgctgaageaacce
gectcaageggactgctagacggeggtacaccaggaggaagaaccggatttgttaccttcaagagatattctccaacgaaatggcaaaggtcgacgacagcttcttccat
aggctggaagaatcaticctcgtggaagaggataagaagceatgaacggcatcccatcttcggtaatatcgtcgacgaggtggcctatcacgagaaatacccaaccatcta
ccatcttcgcaaaaagetggtggactcaaccgacaaggeagacctccggcttatctacctggecctggcccacatgatcaagttcagaggecacttcctgatcgaggec
gacctcaatcctgacaatagcgatgtggataaactgttcatccagetggtgcagacttacaaccagetctttgaagagaaccecatcaatgcaagecggagtcgatgccaa
goccattctgtcageccggctgtcaaagagecgeagacttgagaatcttatcgetcagetgccgggtogaaaagaaaaatggactgticgggaacctgattgctetttcactt
ggoctgactcccaatttcaagtctaatttcgacctggcagaggatgccaagetgcaactgtccaaggacacctatgatgacgatctcgacaacctectggeccagatcggt
gaccaatacgccgaccttttccttgctgctaagaatctttctgacgccatcetgetgtetgacattctccgegtgaacactgaaatcaccaaggeccctcetttcagettcaatga
ttaagcggtatgatgagcaccaccaggacctgaccctgcttaaggcactcgtccggcageagcettccggagaagtacaaggaaatcttctttgaccagtcaaagaatgga
tacgccggctacatcgacggaggtgcctcccaagaggaattttataagtttatcaaacctatecttgagaagatggacggcaccgaagagetcctcgtgaaactgaatcg
goaggatctgctgcggaageagegeactttcgacaatgggageattccccaccagatecatcttggggagettcacgecatecttcggegecaagaggacttctacccct
ttcttaaggacaacagggagaagattgagaaaattctcactttccgecatcccctactacgtgggaccectcgecagaggaaatagecggtitgcttggatgaccagaaagt
cagaagaaactatcactccctggaacttcgaagaggtegtggacaagggagccagegcetcagtcattcatcgaacggatgactaacttcgataagaacctcecccaatga
gaaggtcctgccgaaacattccetgctectacgagtactttaccgtgtacaacgagetgaccaaggtgaaatatgtcaccgaagggatgaggaageccgeattcetgtcag
gcgaacaaaagaaggcaattgtggaccttctgttcaagaccaatagaaaggtgaccgtgaagcagetgaaggaggactatttcaagaaaattgaatgctticgactetgtg
gagattagcgggogtcgaagatcggticaacgcaagectgggtacctaccatgatctgcttaagatcatcaaggacaaggatttictggacaatgaggagaacgaggaca
tccttgaggacattgtcctgactctcactetgttcgaggaccgggaaatgatcgaggagaggcttaagacctacgcccatctgttcgacgataaagtgatgaagcaactta
aacggagaagatataccggatggggacgccttagccgcaaactcatcaacggaatccgggacaaacagageggaaagaccattcttgatttccttaagagegacggat
tcgctaatcgceaacttcatgcaacttatccatgatgattcectgacctttaaggaggacatccagaaggeccaagtgtctggacaaggtgactcactgecacgageatatcge
aaatctggctggttcacccgctattaagaagggtattctccagaccgtgaaagtcgtggacgagctggtcaaggtgatgggtcgccataaaccagagaacattgtcatcg
agatggccagggaaaaccagactacccagaagggacagaagaacagcagggageggatgaaaagaattgaggaagggattaaggagetcgggtcacagatcctta
aagagcacccggtggaaaacacccageticagaatgagaagetctatctgtactaccttcaaaatggacgegatatgtatgtggaccaagagcttgatatcaacaggctct
cagactacgacgtggacgccatcgtccctcagageticctcaaagacgactcaattgacaataaggtgctgactcgctcagacaagaaccggggaaagtcagataacgt




gcectcagaggaagtcgtgaaaaagatgaagaactattggcgecagettctgaacgcaaagetgatcactcageggaagttcgacaatctcactaaggctgagagggeg

cggactgagcgaactggacaaagcaggattcattaaacggcaacttgtggagactcggcagattactaaacatgtcgeccaaatccttgactcacgeatgaataccaagt
acgacgaaaacgacaaacttatccgcgaggtgaaggtgattaccctgaagtccaagetggtcagegatttcagaaaggactttcaattctacaaagtgcgggagatcaat

aactatcatcatgctcatgacgcatatctgaatgccgtggtggoaaccgccctgatcaagaagtacccaaagcetggaaagegagttcgtgtacggagactacaaggtcta
cgacgtgcgcaagatgattgccaaatctgagcaggagatcggaaaggcecaccgcaaagtacttcttctacagcaacatcatgaatttcttcaagaccgaaatcaccettge
aaacggtgagatccggaagaggccgctcatcgagactaatggggagactggcgaaatcgtgtggoacaagggcagagatttcgctaccgtgcgcaaagtgctttctat

gcctcaagtgaacatcgtgaagaaaaccgaggtgcaaaccggaggcttttctaaggaatcaatcctccccaagegecaactccgacaagetcattgcaaggaagaagga
ttgggaccctaagaagtacggcggattcgattcaccaactgtggcttatictgtcctggtcgtggctaaggtggaaaaaggaaagtctaagaagetcaagagegtgaagg
aactgctgggtatcaccattatggagcgcagetccticgagaagaacccaattgactttctcgaagecaaaggttacaaggaagtcaagaaggaccttatcatcaagetee
caaagtatagcctgttcgaactggagaatgggcggaagecggatgctcgectccgetggcgaacticagaagggtaatgagetggctctecccetccaagtacgtgaattte
ctctaccttgcaagecattacgagaagcetgaaggggagecccgaggacaacgagceaaaageaactgtttgtggagcageataageattatctggacgagatcattgage
agatttccgagttttctaaacgcgtcattctcgcetgatgccaacctcgataaagtccttagecgeatacaataagcacagagacaaaccaattcgggagcaggctgagaatat
catccacctgttcaccctcaccaatcttggtgccectgecgeattcaagtacttcgacaccaccatcgaccggaaacgcetatacctccaccaaagaagtgctggacgecac
cctcatccaccagagcatcaccggactttacgaaactcggattgacctctcacagetcggaggogatgaggeaget ggtagttcecte
gagatg ggaggcggtggotetgggggagacggtagtggeggtggaggctcaatggacctgeccgacgaccactacctgtecace

cagaccatcctgtccaaggacctgaacgacgttggtggtggcggatcagaaggaggcggtagegggggccctggttcgggaggggaaggttctgctgggggages

agegetggeggggggotctatcgatggtggaggtcggaccgaagagtacaagettatcetgaacggtaaaaccctgaaaggtgaaaccaccaccgaagetgttgacget
gctaccgeggaaaaagttttcaaacagtacgctaacgacaacggtgttgacggtgaatggacctacgacgacgetaccaaaaccttcacggtaaccgaaggtggtggta
gecggtggtggtactagt TAA 3’

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

5S’ATGGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGCGACGTGACTGTCGCCCC
AAGCAACTTCGCTAACGGGATCGCTGAATGGATCAGCTCTAACTCGCGTTCACAGGCTTACAAAGTAA
CCTGTAGCGTTCGTCAGAGCTCTGCGCAGAATCGCAAATACACCATCAAAGTCGAGGTGCCTAAAGGC
GCCTGGCGTTCGTACTTAAATATGGAACTAACCATTCCAATTTTCGCCACGAATTCCGACTGCGAGCTT
ATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGAAACCCGATTCCCTCAGCAATCGCAGCAAACTC
CGGCATCTACGCGGATCCACCTGTTGCTAC CTctcgagatggtgagcaagggcgaggaggataacatggecatcatcaaggagttcatgeg
cttcaaggtgcacatggagggctccgtgaacggecacgagticgagatcgagggcgagggegagggccgeccctacgagggeacccagaccgecaagetgaagg
tgaccaagggtggccccctgeccttcgectgggacatcctgteeectecagttcatgtacggetccaaggectacgtgaagecaccecgecgacatecccgactacttgaag
ctgtecttcccegagggcttcaagtgggagegegtgatgaacttcgaggacggeggcgtggtgaccgtgacccaggactectecctgeaggacggegagttcatctac
aaggtgaagctgcgeggceaccaacttcccctacgacggeccegtaatgcagaagaagaccatgggetgggaggectectcecgageggatgtaceeccgaggacggce
geectgaagggcgagatcaagcagaggetgaagetgaaggacggaggcecactacgacgetgaggtcaagaccacctacaaggecaagaageccgtgeagetgce
cggegcectacaacgtcaacatcaagttggacatcacctcccacaacgaggactacaccatcgtggaacagtacgaacgegecgagggccgecactecaccggeggce
atggacgagctgtacaagaccggtatggctagcatgeccaagaagaagegeaaggtgggtteccggegetggeggaageectgggggcgggageggtggetetggtt
cttetgetagtggeggcetcaacatct ATGGAGAAGAGAGACCACATGGTGCTGCTAGAGTACGTGACCGCCGCAGGAA
TCACAGACGCtTCaggaggcggaggttctggtggaggcggtagtegeggtggagggatcaatcgatggtggaggteggacegaagagtacaagcettate
ctgaacggtaaaaccctgaaaggtgaaaccaccaccgaagetgttgacgetgetaccgeggaaaaagttttcaaacagtacgetaacgacaacggtgttgac
ggtgaatggacctacgacgacgcetaccaaaaccttcacggtaaccgaaggtggtggtageggtggtggtactagt TAA 3’

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

5’ATGggccccgacategtgatgacccagagecccageagectgagegecagegigggegaccgegigaccatcacctgecgeageageaccggegecgts
accaccagceaactacgecagetgggtgeaggagaageccggeaagctgticaagggectgatcggeggeaccaacaaccgegeccccggegtgeccageege
ttcagcggeagectgatcggegacaaggecaccctgaccatcageagectgeageccgaggacttcgecacctacttctgegecctgtggtacageaaccactgg
glgticggeeagggeaccaaggiggageigaagegeggeggeggeggrageggeggeggeggeageggeggeggeggeageageggeggeggeagegag
gtgaagctgctggagageggeggeggectggigeageccggeggeagectgaagetgagetgegecgtgageggcttcagectgaccgactacggegtgaact
gggtgcgecaggeccccggeegeggectggagtggateggegtgatetggggegacggeatcaccgactacaacagegecctgaaggaccgcttcatcatcag
caaggacaacggcaagaacaccgtgtacctgeagatgageaaggtgcegeagegacgacaccgecctgtactactgegtgaccggectgticgactactgggge

cagggceaccctggtgaccgtgageagctacccatacgatgticcagattacgetggtggaggcggaggtictgggggaggaggatagtggcggtegtegttcaggag



geggeggaagettggatccaATGectaagaaaaagegeaaggtgggaggeggatggetetgggegagecggtagtggcggtggagectca ATGGACCTG
CCCGACGACCACTACCTGTCCACCCAGACCATCCTGTCCAAGGACCTGAACGACGTTGGTGGTGGCGG
ATCAGAAGGAGGCGGTAGCGGGGGCCCTGGTTCGGGAGGGGAAGGTTCTGCTGGGGGAGGGAGCGCT
GGCGGGGGGTCCTatcgatggtggaggeteggaccgaagagtacaagcettatcetgaacggtaaaacectgaaaggtgaaaccaccaccgaagetgttgacge
tgctaccgeggaaaaagttttcaaacagtacgctaacgacaacggtgttgacggtgaatggacctacgacgacgcetaccaaaaccttcacggtaaccgaaggtggtggt
agcggtggtggtactagt TAA 3
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