Specific Modulation of CRISPR
Transcriptional Activators through
RNA-Sensing Guide RNAs in
Mammalian Cells and Zebrafish
Embryos

Oana Pelea' ", Sarah Mayes', Quentin RV. Ferry' 5, Tudor A. Fulga' Y, Tatjana
Sauka-Spengler'2*

TUniversity of Oxford, MRC Weatherall Institute of Molecular Medicine, Radcliffe
Department of Medicine, Oxford OX3 9DS, United Kingdom; 2Stowers Institute for
Medical Research, Kansas City, MO 64110, United States

Supplementary Materials

File includes all relevant RNA sequences and primers



Native sgRNA sequences

+G Spacer scaffold

sgRNA 1:
GCAGTCGCGTGTAGCGAAGC

sgRNA 2:
GTAAGTCGGAGTACTGTCCT

sgRNA 3:
GCATGACATTATTCCCGCCTC

sgRNA 4:
GCCAGGTAATGACTAGCAGG

sgRNA 5:
GCACTACTTCAGTAAGAGTC

*For sgRNAs with spacer sequences starting with an A, C or T, an extra G was added for
facilitating expression from U6 vectors

Native sgRNAs with randomised spacer sequences

+G [afidomisediitlSpacer scaffold

RNA 1 (D1):
GTCGCGTGTAGCGAAGC
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sgRNA 2 (D1):
GBTAAGTCGGAGTACTGTCCT

sgRNA 2 (D2):
GTCGGAGTACTGTCCT

sgRNA 2 (D3):
GTCGGAGTACTGTCCT



sgRNA 3 (D1):
TGACATTATTCCCGCCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

sgRNA 3 (D2):
TGACATTATTCCCGCCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

sgRNA 3 (D3):
GACATTATTCCCGCCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

First-generation iSBH-sgRNA sequences

+GC SpacerlB8llspacer scaffold

*An additional GC sequence was added to all iSBH-sgRNA sequences. G helps expression
from U6 promoter, while C base-pairs with the first C from the scaffold

First-generation iISBH-sgRNA 1:
GChCAGTCGCGTGTAGCGAA

GCAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACT
TGAAAAAGTGGCACCGAGTCGGTGC

First-generation iISBH-sgRNA 2:
GCAGGACAGTACAGCGAGATACBRAGATEEETARGAG T AAGTCGGAGTACTGT

CCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACT
TGAAAAAGTGGCACCGAGTCGGTGC

First-generation iSBH-sgRNA 3:
GChCATGACATTATTCCCGC

CTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACT
TGAAAAAGTGGCACCGAGTCGGTGC

First-generation iISBH-sgRNA 4:
GCTOOTGCTAGTACTTAAAT GG EBTBBBBABATIERAC CAGGTAATGACTAGCAG

GAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTG
AAAAAGTGGCACCGAGTCGGTGC

First-generation iSBH-sgRNA 5:

GC GCACTACTTCAGTAAGAG
TCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTG
AAAAAGTGGCACCGAGTCGGTGC

Second-generation iSBH-sgRNA sequences

+GC Spacer BreseeBlextensionspacer scaffold

Backfold=spacer*+extension+loop



*An additional GC sequence was added to all iISBH-sgRNA sequences. G helps expression
from U6 promoter, while C base-pairs with the first C from the scaffold

Second-generation iSBH-sgRNA 1:
Gcm

TICAGTCGCGTGTAGCGAAGCAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Second-generation iSBH-sgRNA 2:
Gcwim_
GTAAGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATA

AGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Second-generation iSBH-sgRNA 3:
Gcwm_
CATGACATTATTCCCGCCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAAT

AAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA sequences

+GC Spacer* HiGUEESERSINGNEGIBAle xtension spacer scaffold

*An additional GC sequence was added to all iSBH-sgRNA sequences. G helps expression
from U6 promoter, while C base-pairs with the first C from the scaffold

Modular iSBH-sgRNA (tri
GC

er D/sgRNA2/loop=14nt):

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er D/sgRNA3/loop=14nt):

GACATTATTCCCGCCTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger D/sgRNA5/loop=14nt):
GC

CTACTTCAGTAAGAGTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAG
GCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=14nt (1)):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=14nt (2)):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=16nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAAT
AAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC



Modular iSBH-sgRNA (trigger A/sgRNA2/loop=18nt):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAA
ATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er A/sgRNA2/loop=20nt):

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTA
AAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=22nt):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGT
TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=24nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAA
GTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger A/'sgRNA2/loop=26nt):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAG
CAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGG
TGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=28nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATA
GCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=30nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAA
TAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGT
CGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=32nt):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGA
AATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGA
GTCGGTGC

Modular iSBH-sgRNA (trigger A/sgRNA2/loop=34nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTA
GAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACC
GAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er B/sgRNA2/loop=14nt (1)):

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA



GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=14nt (2)):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=16nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAA
ATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=18nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTA
AAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=20nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGT
TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=22nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAA
GTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=24nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGC
AAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=26nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAG
CAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger B/sgRNA2/loop=28nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAA
TAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTG
C

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=14nt (1)):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATA
AGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=14nt (2)):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAAT
AAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=16nt):
GC%



TGTCAATCTAGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAA
TAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=18nt):
GC

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAA
AATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er C/sgRNA2/loop=20nt):

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTT
AAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er C/sgRNA2/loop=22nt):

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAA
GTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=24nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGC
AAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGT
GC

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=26nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATA
GCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGC

Modular iSBH-sgRNA (trigger C/sgRNA2/loop=32nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCT
AGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCAC
CGAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er D/sgRNA2/loop=14nt (1)):

AGTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger D/sgRNA2/loop=14nt (2)):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger D/sgRNA2/loop=16nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAAA
TAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger D/sgRNA2/loop=18nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTTAAA
ATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC



Modular iSBH-sgRNA (trigger D/sgRNA2/loop=20nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAGTT
AAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (tri
GC

er D/sgRNA2/loop=22nt):

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCAAG
TTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGC

Modular iSBH-sgRNA (trigger D/sgRNA2/loop=24nt):
GC

GTCGGAGTACTGTCCTGTTTTAGAGCTAGAAATAGCA
AGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTG
C

Modular iSBH-sgRNA (trigger D/sgRNA2/loop=34nt):

GC

GTCGGAGTACTGTCCTGTTTTAGAGCTA
GAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACC
GAGTCGGTGC

*An additional GC sequence was added to all iSBH-sgRNA sequences. G helps expression
from U6 promoter, while C base-pairs with the first C from the scaffold

RNA triggers for first-generation iSBH-sgRNAs

hairpin linker 34nt tricI;cI;er FIO0RIENERRI inker hairpin
Non-complementary RNA trigger (transfected in all OFF states):
GGCTCGAAAGAGCCACb

CEAAGACETATGCTAGTACGAAAGTACTAGC

First-generation iSBH-sgRNA 1 trigger:
GGCTCGAAAGAGCCACGGATGCGTAGTGTGCAGAAGCGACTAGCGAAGCAAT
GCTAGTACGAAAGTACTAGC

First-generation iSBH-sgRNA 2 trigger:
GGCTCGAAAGAGCCACTGTTAGGGATGTTCGTATCTCGCTGTACTGTCCTGCAT
GCTAGTACGAAAGTACTAGC

*GC complementary with extra GC sequences on the iSBH-sgRNA 1

First-generation iSBH-sgRNA 3 trigger:
GGCTCGAAAGAGCCACTGTATTCACTGGTCCATTCCATACTTCCCGCCTCATGC
TAGTACGAAAGTACTAGC

First-generation iSBH-sgRNA 4 trigger:
GGCTCGAAAGAGCCACTTGATGTGGGGAGCCCATTTAAGTACTAGCAGGAATG
CTAGTACGAAAGTACTAGC

First-generation iSBH-sgRNA 5 trigger:



GGCTCGAAAGAGCCACTGGACGAACAAGATGCAGAACTGGAGTAAGAGTCATG
CTAGTACGAAAGTACTAGC

First-generation iSBH-sgRNA 1 trigger 100nt 3’ flank:
GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCAGTA

TGGTCTTGGGATGCGTAGTGTGCAGAAGCGACTAGCGAAGCAGGCGGCCG
GTACGAAAGTAC

First-generation iSBH-sgRNA 2 trigger 100nt 3’ flank:
GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCATAG

TATATGTGTGTTAGGGATGTTCGTATCTCGCTGTACTGTCCTGGCGGCCG
GTACGAAAGTAC

First-generation iSBH-sgRNA 3 trigger 100nt 3’ flank:
GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCACTA

TCTATATCTGTATTCACTGGTCCATTCCATACTTCCCGCCTC GGCGGCCG.
GTACGAAAGTAC

RNA triggers for second-generation iISBH-sgRNAs

hairpin linker | EESEIERR4nt trigger [HOORSHAERRIinker hairpin

Second-generation iISBH-sgRNA 1 trigger:
GGCTCGAAAGAGCCACGGATGCGTAGTGTGAACGTACGGACAGAAGCGACTA
GCGAAGCAATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 2 trigger:
GGCTCGAAAGAGCCACTGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTA
CTGTCCTATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 3 trigger:
GGCTCGAAAGAGCCACTGTATTCACTGGTCCCATCCCACTCATTCCATACTTCC
CGCCTCATGCTAGTACGAAAGTACTAGC

Second-generation iSBH-sgRNA 1 trigger 100nt 3’ flank:
GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCAGTA
TGGTCTTGGGATGCGTAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAG
CGGCCG

GTACGAAAGTAC

Second-generation iISBH-sgRNA 2 trigger 100nt 3’ flank:

GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCATAG
TATATGTGTGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTGC
GGCCG

GTACGAAAGTAC

Second-generation iISBH-sgRNA 3 trigger 100nt 3’ flank:
GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCATCG



GTCTTGTCTGTATTCACTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCGC

GGCCG
GTACGAAAGTAC
Second-generation iISBH-sgRNA 1 trigger 100nt 5’ flank:
GGCTCGAAAGAGCCAC
GTCAGTATGG

TCTTGGGATGCGTAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAGCG
GCCGCATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 2 trigger 100nt 5’ flank:
GGCTCGAAAGAGCCAC
GTCATAGT

ATATGTGTGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTGCG
GCCGCATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 3 trigger 100nt 5’ flank:
GGCTCGAAAGAGCCAC
GTCATCG

GTCTTGTCTGTATTCACTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCGC
GGCCGCATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 1 trigger 100nt 5'+3’ flank:
GGCTCGAAAGAGCCAC

GTCAGTATGGTCTTGGGATGCGTAGTGTGAACGTACGGACAGAA

GCGACTAGCGAAGCAGCGGCCG
GTACGAAAGTAC

Second-generation iSBH-sgRNA 2 tri

er 100nt 5’+3’ flank:

GGCTCGAAAGAGCC

GTCATAGTATATGTGTGTTAGGGATGTTCGACTAAGCTGGTATCT

CGCTGTACTGTCCTGCGGCCG
GTACGAAAGTAC

Second-generation iSBH-sgRNA 3 tri
GGCTCGAAAGAGCC

er 100nt 5’+3’ flank:

GTCATCGGTCTTGTCTGTATTCACTGGTCCCATCCCACTCATTC

CATACTTCCCGCCTCGCGGCCG
GTACGAAAGTAC

Longer RNA triggers with engineered secondary structures for second-
generation iISBH-sgRNAs

hairpin IS« t trigger HMOORHSHSRAKIinker hairpin

Second-generation iISBH-sgRNA 1 trigger 100nt 3’ flank (60%):



GGCTCGAAAGAGCCACTGAGACGTAAGACTCGAGCGGTCCGTCTCAGTCAGTA
GGATGCGTAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAG

CGGCCG
GTACGAAAGTAC

Second-generation iSBH-sgRNA 2 tri
GGCTCGAAAGAGCC

TGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTGC
GGCCG
G

TACGAAAGTAC

er 100nt 3’ flank (60%):

Second-generation iSBH-sgRNA 3 trigger 100nt 3’ flank (60%):
GGCTCGAAAGAGCC

=TGTATTCACTGGTCCCATCCCACTCATTCCATACTTCCCGCCTC GC
GGCCG

GT
ACGAAAGTAC

Second-generation iISBH-sgRNA 1 trigger 100nt 3’ flank (80%):
GGCTCGAAAGAGCC

GGATGCGTAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAG
CGGCCG
G
TACGAAAGTAC

Second-generation iISBH-sgRNA 2 trigger 100nt 3’ flank (80%):
GGCTCGAAAGAGCC

TGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTGC
GGCCG
G

TACGAAAGTAC

Second-generation iISBH-sgRNA 3 trigger 100nt 3’ flank (80%):
GGCTCGAAAGAGCC
TGTATTCACTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCGC

GGCCG

GT
ACGAAAGTAC

Second-generation iSBH-sgRNA 1 tri
GGCTCGAAAGAGCC

GGATGCGTAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAG
CGGCCG
G

TACGAAAGTAC

er 100nt 3’ flank (100%):

Second-generation iISBH-sgRNA 2 trigger 100nt 3’ flank (100%):
GGCTCGAAAGAGCC

TGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTGC
GGCCG
G

TACGAAAGTAC

Second-generation iISBH-sgRNA 3 trigger 100nt 3’ flank (100%):



GGCTCGAAAGAGCC
TGTATTCACTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCGC

GGCCG

GT
ACGAAAGTAC

RNA triggers for second-generation iSBH-sgRNA expressed from CMV
promoters

linker hairpin linker trigger linker hairpin linker BGH
MALAT1 terminator

Second-generation iSBH-sgRNA 1 (CMV+pA) trigger:

CTCTGGCTAA
CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGG
AGACCCAAGCTGGCTAGCGTTTAAACTTAAGGCTCGAAAGAGCCACGGATGCG
TAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAATGCTAGTACGAAAGT
ACTAGCTTTTTTGCTAGCAGGCATGCTGGGGGCCGCTCGAGTCTAGAGGGCCC
GTTTAAACCCGCTGATCAGCCTCG

Second-generation iSBH-sgRNA 1 (CMV+MALAT1) tri

CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGG
AGACCCAAGCTGGCTAGCGTTTAAACTTAAGGCTCGAAAGAGCCACGGATGCG
TAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAATGCTAGTACGAAAGT
ACTAGCTTTTTTGCTAGCAGGCATGCTGGGGGCCGCGATTCGTCAGTAGGGTT
GTAAAGGTTTTTCTTTTCCTGAGAAAACAACCTTTTGTTTTCTCAGGTTTTGCTTT
TTGGCCTTTCCCTAGCTTTAAAAAAAAAAAAGCAAAAGACGCTGGTGGCTGGCA



CTCCTGGTTTCCAGGACGGGGTTCAAGTCCCTGCGGTGTCTTTGCTT

Second-generation iSBH-sgRNA 2 (CMV+pA) tri

CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGG
AGACCCAAGCTGGCTAGCGTTTAAACTTAAGGCTCGAAAGAGCCACTGTTAGG
GATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTATGCTAGTACGAAAGTA
CTAGCTTTTTTGCTAGCAGGCATGCTGGGGGCCGCTCGAGTCTAGAGGGCCCG
TTTAAACCCGCTGATCAGCCTCGA

Second-generation iSBH-sgRNA 2 (CMV+MALAT1) tri

CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGG
AGACCCAAGCTGGCTAGCGTTTAAACTTAAGGCTCGAAAGAGCCACTGTTAGG
GATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTATGCTAGTACGAAAGTA
CTAGCTTTTTTGCTAGCAGGCATGCTGGGGGCCGCGATTCGTCAGTAGGGTTG
TAAAGGTTTTTCTTTTCCTGAGAAAACAACCTTTTGTTTTCTCAGGTTTTGCTTTT
TGGCCTTTCCCTAGCTTTAAAAAAAAAAAAGCAAAAGACGCTGGTGGCTGGCAC
TCCTGGTTTCCAGGACGGGGTTCAAGTCCCTGCGGTGTCTTTGCTT

Second-generation iSBH-sgRNA 3 (CMV+pA) tri



CTCTGGCTAA

CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGG
AGACCCAAGCTGGCTAGCGTTTAAACTTAAGGCTCGAAAGAGCCACTGTATTCA
CTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCATGCTAGTACGAAAGTAC
TAGCTTTTTTGCTAGCAGGCATGCTGGGGGCCGCTCGAGTCTAGAGGGCCCGT
TTAAACCCGCTGATCAGCCTCG

Second-generation iSBH-sgRNA 3 (CMV+MALAT1) tri

CTAGAGAACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGG
AGACCCAAGCTGGCTAGCGTTTAAACTTAAGGCTCGAAAGAGCCACTGTATTCA
CTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCATGCTAGTACGAAAGTAC
TAGCTTTTTTGCTAGCAGGCATGCTGGGGGCCGCGATTCGTCAGTAGGGTTGT

AAAGGTTTTTCTTTTCCTGAGAAAACAACCTTTTGTTTTCTCAGGTTTTGCTTTTT
GGCCTTTCCCTAGCTTTAAAAAAAAAAAAGCAAAAGACGCTGGTGGCTGGCACT
CCTGGTTTCCAGGACGGGGTTCAAGTCCCTGCGGTGTCTTTGCTT

EYFP mRNA with 3’ UTR trigger sequences

EYFP mRNA linker hairpin linker SRR inker44nt trigger linker hairpin

EYFP mRNA + second-generation iSBH-sgRNA 1 trigger:
ATGAGCAGCGGCGCCCTGCTGTTCCACGGCAAGATCCCCTACGTGGTGGAGAT
GGAGGGCGATGTGGATGGCCACACCTTCAGCATCCGCGGTAAGGGCTACGGC
GATGCCAGCGTGGGCAAGGTGGATGCCCAGTTCATCTGCACCACCGGCGATG
TGCCCGTGCCCTGGAGCACCCTGGTGACCACCCTGACCTACGGCGCCCAGTG
CTTCGCCAAGTACGGCCCCGAGCTGAAGGATTTCTACAAGAGCTGCATGCCCG
ATGGCTACGTGCAGGAGCGCACCATCACCTTCGAGGGCGATGGCAATTTCAAG
ACCCGCGCCGAGGTGACCTTCGAGAATGGCAGCGTGTACAATCGCGTGAAGCT
GAATGGCCAGGGCTTCAAGAAGGATGGCCACGTGCTGGGCAAGAATCTGGAG
TTCAATTTCACCCCCCACTGCCTGTACATCTGGGGCGATCAGGCCAATCACGG
CCTGAAGAGCGCCTTCAAGATCTGCCACGAGATCGCCGGCAGCAAGGGCGATT
TCATCGTGGCCGATCACACCCAGATGAATACCCCCATCGGCGGCGGLCCCCGT
GCACGTGCCCGAGTACCACCACATGAGCTACCACGTGAAGCTGAGCAAGGATG
TGACCGATCACCGCGATAATATGAGCCTGACGGAGACCGTGCGCGCCGTGGAT

TGCCGCAAGACCTACCTGTAACTCGAGTCTAGACCGGCTCGAAAGAGCCAC.
GTCAGTATG

GTCTTGGGATGCGTAGTGTGAACGTACGGACAGAAGCGACTAGCGAAGCAGC
GGCCGCATGCTAGTACGAAAGTACT



EYFP mRNA + second-generation iSBH-sgRNA 2 trigger:
ATGAGCAGCGGCGCCCTGCTGTTCCACGGCAAGATCCCCTACGTGGTGGAGAT
GGAGGGCGATGTGGATGGCCACACCTTCAGCATCCGCGGTAAGGGCTACGGC
GATGCCAGCGTGGGCAAGGTGGATGCCCAGTTCATCTGCACCACCGGCGATG
TGCCCGTGCCCTGGAGCACCCTGGTGACCACCCTGACCTACGGCGCCCAGTG
CTTCGCCAAGTACGGCCCCGAGCTGAAGGATTTCTACAAGAGCTGCATGCCCG
ATGGCTACGTGCAGGAGCGCACCATCACCTTCGAGGGCGATGGCAATTTCAAG
ACCCGCGCCGAGGTGACCTTCGAGAATGGCAGCGTGTACAATCGCGTGAAGCT
GAATGGCCAGGGCTTCAAGAAGGATGGCCACGTGCTGGGCAAGAATCTGGAG
TTCAATTTCACCCCCCACTGCCTGTACATCTGGGGCGATCAGGCCAATCACGG
CCTGAAGAGCGCCTTCAAGATCTGCCACGAGATCGCCGGCAGCAAGGGCGATT
TCATCGTGGCCGATCACACCCAGATGAATACCCCCATCGGCGGCGGLCCCCGT
GCACGTGCCCGAGTACCACCACATGAGCTACCACGTGAAGCTGAGCAAGGATG
TGACCGATCACCGCGATAATATGAGCCTGACGGAGACCGTGCGCGCCGTGGAT
TGCCGCAAGACCTACCTGTAACTCGAGTCTAGACCGGCTCGAAAGAGCC

GTCATAGTA
TATGTGTGTTAGGGATGTTCGACTAAGCTGGTATCTCGCTGTACTGTCCTGCGG
CCGCATGCTAGTACGAAAGTACT

EYFP mRNA + second-generation iSBH-sgRNA 3 trigger:
ATGAGCAGCGGCGCCCTGCTGTTCCACGGCAAGATCCCCTACGTGGTGGAGAT
GGAGGGCGATGTGGATGGCCACACCTTCAGCATCCGCGGTAAGGGCTACGGC
GATGCCAGCGTGGGCAAGGTGGATGCCCAGTTCATCTGCACCACCGGCGATG
TGCCCGTGCCCTGGAGCACCCTGGTGACCACCCTGACCTACGGCGCCCAGTG
CTTCGCCAAGTACGGCCCCGAGCTGAAGGATTTCTACAAGAGCTGCATGCCCG
ATGGCTACGTGCAGGAGCGCACCATCACCTTCGAGGGCGATGGCAATTTCAAG
ACCCGCGCCGAGGTGACCTTCGAGAATGGCAGCGTGTACAATCGCGTGAAGCT
GAATGGCCAGGGCTTCAAGAAGGATGGCCACGTGCTGGGCAAGAATCTGGAG
TTCAATTTCACCCCCCACTGCCTGTACATCTGGGGCGATCAGGCCAATCACGG
CCTGAAGAGCGCCTTCAAGATCTGCCACGAGATCGCCGGCAGCAAGGGCGATT
TCATCGTGGCCGATCACACCCAGATGAATACCCCCATCGGCGGCGGCCCCGT
GCACGTGCCCGAGTACCACCACATGAGCTACCACGTGAAGCTGAGCAAGGATG
TGACCGATCACCGCGATAATATGAGCCTGACGGAGACCGTGCGCGCCGTGGAT

TGCCGCAAGACCTACCTGTAACTCGAGTCTAGACCGGCTCGAAAGAGCC.
GTCATCGGT

CTTGTCTGTATTCACTGGTCCCATCCCACTCATTCCATACTTCCCGCCTCGCGG
CCGCATGCTAGTACGAAAGTACT

Truncated RNA triggers for second-generation iSBH-sgRNAs

hairpin linker trigger fandomizednt linker hairpin

trigger + randomized nt= 44nt

Second-generation iISBH-sgRNA 1 trigger (D1):
GGCTCGAAAGAGCCACGGATGCGTAGTGTGAACGTACGGARTCCETEATACTA
REEEEEEATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 1 trigger (D2):
GGCTCGAAAGAGCCACGGATGCGTAGTGTGAACGTACGGACAGAATCATACTA



REGEEEEATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 2 trigger (D2):
GGCTCGAAAGAGCCACTGTTAGGGATGTTCGACTAAGCTGACCCCAATICCEE
TECARTAATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 2 trigger (D1):
GGCTCGAAAGAGCCACTGTTAGGGATGTTCGACTAAGCTGGTATCAATIGEEE
TEGCAATAATGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 3 trigger (D1):
GGCTCGAAAGAGCCACTGTATTCACTGGTCCCATCCCACTATCAATCECTCAGA
TGCTAGTACGAAAGTACTAGC

Second-generation iISBH-sgRNA 4 trigger (D2):
GGCTCGAAAGAGCCACTGTATTCACTGGTCCCATCCCACTCATTCTCECTCAGA
TAGGABRATGCTAGTACGAAAGTACTAGC

Endogenous trigger sequences for modular iSBH-sgRNA designs
hairpin linker endogenous trigger sequence linker hairpin

RNA trigger A:
GGCTCGAAAGAGCCACCTGATGATCAGTTTAGTCGTGTTGTGGTGATGATCAGT
TTAGTTGTGTTGTGGTGATGATCAGTTTAGTTGTGTTGTGGTGATGATCAGTTTA
GTCGTGTTGTGGTGATGATCAGTTTAGTCGTGTTGTGGTGATGATCTGTTTAGA
TGCTAGTACGAAAGTACTAGC

RNA trigger B:
GGCTCGAAAGAGCCACCTCAACAAAAGGTTAAAAATGGTTTAGTCACATGTATG
CTAACTTTCAATCTACAAAACTACAACCATCATCATAATCCCACAATCCTTCCTTC
CTCTGTTTCACTTCATCTGCCCCCATCAAAGAAAGCAGGGGATGACTAGAGACA
TTTGGTCGTTGTGATCGCCCGCCGTGAAATTGGCCCTTGGGCACGGATGATCG
GACGTAAGTCTCAAACGCCGGTTGGTGAGCTGTGAGGTGTTGGATTTCTGCGT
TTATTACTGATAATGCTAGTACGAAAGTACTAGC

RNA trigger C:
GGCTCGAAAGAGCCACTCTTAAAGTGCCAGCTTTCCCCTTGAAGTTCTGCCTAA
GGTCATCCCTCCTCCCTCGCCTCTCCTTTCACAGTCTGTCTGTCAAAGTCCCGT
CAGTCAGCCCGAGCCCGCGCCCCCGCCCCTGCACGCGCCTCGGGCACTCGC
GTTCTGTCGCTCTGGAATGAGCGAGCGAGCGAGAGAGAGAGGCGCGCTGCGC
ACTCCCGACTGGACAACAAGACTGTTTGTGGTTCTGAGACGCGAAAGCGAATG
TGGGTCAAAATCTGACAAGATGCTAGTACGAAAGTACTAGC

RNA trigger D:
GGCTCGAAAGAGCCACCACTGGCTTAGGAGTCTCAGCTCTGGGTACTCCCTCT
GAATAATGTTTGTCCTTATCTGTGCAGAGAACACTGTCTCTAAAGCATCCTTTGG
CAACACATTTGCTCAATCAACTACTGAATTGGTTGTTAAAATTAATTTTCCTTTAT
GCTAGTACGAAAGTACTAGC

Chemically modified sgRNAs and iISBH-sgRNAs tested in zebrafish

GC Spacer B Reeplextensionspacer scaffoldextra Us

Backfold=spacer*+extension+loop



*An additional GC sequence was added to all iISBH-sgRNA sequences to maintain
consistency.

sgRNA 2 with chemical modifications
MG*MU*mA*rArGrUrCrGrGrArGrUrArCrUrGrUrCrCrUrGrUrUrUrUrArGrArGrCrUrAr
GrArArArUrArGrCrArArGrUrUrArArArArUrArArGrGrCrUrArGrUrCrCrGrUrUmAmuUm
CmAMAMCMUMUMGMAMAMAMAMAMGMUMGMGMCMAMCMCMGmMAMGmMUm
CmGmMGMUmMGMCmU*mU*mU*rU

Second-generation iSBH-sgRNA 2 with chemical modifications (first iteration):
mG*mC*

GrArCrArUrArGrCrCrCrGrUrArArGrUrCrGrGrArGrUr
ArCrUrGrUrCrCrUrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArA
rArUrArArGrGrCrUrArGrUrCrCrGrUrUmAmUmCmAmMAMCmMUmUMGmMAmMAmMAmMA
MAMGMUMGMGMCMAMCMCMGMAMGMUMCmMGMGmMUMGmMCmU*mU*muU*ru

Second-generation iSBH-sgRNA 2 with chemical modifications (second iteration):
mG*mC*

GrArCrArUrArGrCrCrCmG*mU*mA*rArGrUrCrGrGrAr
GrUrArCrUrGrUrCrCrUrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrA
rArArArUrArArGrGrCrUrArGrUrCrCrGrurUmAmUmCmAMAMCmUmUmMmGmMAmMAmMA
MAMAMGMUMGMGMCMAMCMCmMGMAMGMUMCMGMGmMUmMGMCmU*mU*muU*rU

m= 2'OMe RNA base
r=ribobase
*= phosphorothioate bond

Chemically modified RNA triggers tested in zebrafish

hairpin linker 34nwlinker hairpin

Non-complementary RNA trigger with chemical modifications:
MG*mG*mC*rUrCrGrArArArGrArGrCrCrArC

rArUrGrCrUrA
rGrUrArCrGrArArArGrUrArCru*mA*mG*mcC

Second-generation iISBH-sgRNA 2 trigger with chemical modifications:
MG*MG*mC*rUrCrGrArArArGrArGrCrCrArCrUrGrUrUrArGrGrGrArUrGrUrUrCrGrAr
CrUrArArGrCrUrGrGrUrArUrCrUrCrGrCrUrGrUrArCrUrGrUrCrCrUrArUrGrCrUrArGr
UrArCrGrArArArGrUrArCrU*mA*mG*mC

m= 2°0OMe RNA base
r=ribobase
*= phosphorothioate bond

1xCTS sequences

sequence matching sgRNA EENISHE



1XCTS sgRNA 1: CAGTCGCGTGTAGCGAAGCANEE
1XCTS sgRNA 2: GTAAGTCGGAGTACTGTCCTHES
1XCTS sgRNA 3: CATGACATTATTCCCGCCTCHES

1xCTS sgRNA 4: CCAGGTAATGACTAGCAGGANEE

1xCTS sgRNA 5: GCACTACTTCAGTAAGAGTCHER

8xCTS sequences
Linker 8x(sequence matching sgRNA [EBIEIE linker) linker

8XCTS sgRNA 1:
TCTAGAGAGCTCCAGTCGCGTGTAGCGAAGCABEBC TATGAAAATATTAACAGT
CGCGTGTAGCGAAGCABBBACTAGTAGGGTCAGTAGGAGCTCCAGTCGCGTG

TAGCGAAGCABBBCTATGAAAATATTAACAGTCGCGTGTAGCGAAGCABEBEAC

TAGTGGGCCCCTAGAGAGCTCCAGTCGCGTGTAGCGAAGCABBBIC TATGAAAA
TATTAACAGTCGCGTGTAGCGAAGCABBEACTAGTAGGGTCAGTAGGAGCTCC
AGTCGCGTGTAGCGAAGCABBBCTATGAAAATATTAACAGTCGCGTGTAGCGA

AGCABBEBACTAGTGCTAGC

8xCTS sgRNA 2:
TCTAGAGAGCTCGTAAGTCGGAGTACTGTCCTIBBCTATGAAAATATTAAGTAA

GTCGGAGTACTGTCCTIBBBACTAGTAGGGTCAGTAGGAGCTCGTAAGTCGGAG
TACTGTCCTEBBCTATGAAAATATTAAGTAAGTCGGAGTACTGTCCTIBBEBACTA

GTGGGCCCCTAGAGAGCTCGTAAGTCGGAGTACTGTCCTIBBCTATGAAAATA

TTAAGTAAGTCGGAGTACTGTCCTIBBEBACTAGTAGGGTCAGTAGGAGCTCGTA

AGTCGGAGTACTGTCCTIEBBCTATGAAAATATTAAGTAAGTCGGAGTACTGTCC
TEBEBEBACTAGTGCTAGC

8xCTS sgRNA 3:
TCTAGAGAGCTCCATGACATTATTCCCGCCTCIBBBCTATGAAAATATTAACATG
ACATTATTCCCGCCTCIEBBBACTAGTAGGGTCAGTAGGAGCTCCATGACATTATT
CCCGCCTCBBBICTATGAAAATATTAACATGACATTATTCCCGCCTCBBBACTAG
TGGGCCCCTAGAGAGCTCCATGACATTATTCCCGCCTCIBBCTATGAAAATATT
AACATGACATTATTCCCGCCTCBBBACTAGTAGGGTCAGTAGGAGCTCCATGAC
ATTATTCCCGCCTCBBBICTATGAAAATATTAACATGACATTATTCCCGCCTCH
BEACTAGTGCTAG

8xCTS sgRNA 4:

TCTAGAGAGCTCCCAGGTAATGACTAGCAGGABBC TATGAAAATATTAACCAG
GTAATGACTAGCAGGABBBACTAGTAGGGTCAGTAGGAGCTCCCAGGTAATGA
CTAGCAGGABBEBICTATGAAAATATTAACCAGGTAATGACTAGCAGGABBBACT
AGTGGGCCCCTAGAGAGCTCCCAGGTAATGACTAGCAGGABIBIC TATGAAAAT
ATTAACCAGGTAATGACTAGCAGGABBBACTAGTAGGGTCAGTAGGAGCTCCC
AGGTAATGACTAGCAGGABBBICTATGAAAATATTAACCAGGTAATGACTAGCAG
GABBBACTAGTGCTAG

8xCTS sgRNA &:
TCTAGAGAGCTCGCACTACTTCAGTAAGAGTCIBBBICTATGAAAATATTAAGCAC
TACTTCAGTAAGAGTCEBIBBACTAGTAGGGTCAGTAGGAGCTCGCACTACTTCA



GTAAGAGTCIBBBCTATGAAAATATTAAGCACTACTTCAGTAAGAGTCIEBBACTA
GTGGGCCCCTAGAGAGCTCGCACTACTTCAGTAAGAGTCIBBBCTATGAAAATA

TTAAGCACTACTTCAGTAAGAGTCIBBBIACTAGTAGGGTCAGTAGGAGCTCGCA

CTACTTCAGTAAGAGTCIBBBC TATGAAAATATTAAGCACTACTTCAGTAAGAGTC
BEEACTAGTGCTAG

*8xCTS sequences displayed here are in reverse orientation

Oligos and primer sequences ordered for cloning 8xCTS reporters

Oligo 2xCTS sgRNA 1:
GGACCCTACTAGTCCCTGCTTCGCTACACGCGACTGTTAATATTTTCATAGCCG
TGCTTCGCTACACGCGACTGGAGCTCCTACTGACCC

Oligo 2xCTS sgRNA 2:
GGACCCTACTAGTCCCAGGACAGTACTCCGACTTACTTAATATTTTCATAGCCG
AGGACAGTACTCCGACTTACGAGCTCCTACTGACCC

Oligo 2xCTS sgRNA 3:
GGACCCTACTAGTCCCGAGGCGGGAATAATGTCATGTTAATATTTTCATAGCCG
GAGGCGGGAATAATGTCATGGAGCTCCTACTGACCC

Oligo 2xCTS sgRNA 4:
GGACCCTACTAGTCCCTCCTGCTAGTCATTACCTGGTTAATATTTTCATAGCCGT
CCTGCTAGTCATTACCTGGGAGCTCCTACTGACCC

Oligo 2xCTS sgRNA 5:
GGACCCTACTAGTCCCGACTCTTACTGAAGTAGTGCTTAATATTTTCATAGCCG
GACTCTTACTGAAGTAGTGCGAGCTCCTACTGACCC

Primers used for amplifying 2xCTS oligos and cloning 4xCTS-ECFP reporters
OP_2xCTS_FW: ACTGCCGTCTCGGACCCTACTAGTCCC
OP_2xCTS_RW: ACCTACGTCTCGGGTCAGTAGGAGCTC

Primers used for amplifying 4xCTS plasmids and cloning 8xCTS-ECFP reporters
OP_4xCTS_Nhel FW: AGAGATACCGGGCGCTAGCACTAGTCCC
OP_4xCTS_Apal_RW: GCCCCCCGCTAGTGGGCCCCTAGAGAGCTC

Oligos and primer sequences ordered for repetitive trigger sequences

Trigger A

OP_trig_A_oligo_1:
GAAGAGGAAGACCTCCACCTGATGATCAGTTTAGTCGTGTTGTGGTGATGATC
AGTTTAGTTGTGTTGCTGTCTTCGCACTACGC

OP_trig_A_oligo_1_FW_Bbsl: GAAGAGGAAGACCTCCAC
OP_trig_A_oligo_1+2_RW_Bbsl: GCGTAGTGCGAAGACAG

OP_trig_A_oligo_2:
CCACGACTGGAAGACTGGTTGTGGTGATGATCAGTTTAGTTGTGTTGTGGTGA
TGATCAGTTTAGTCCTGTCTTCGCACTACGC



OP_trig_A_oligo_2+3_FW_Bbsl: CCACGACTGGAAGACTG
OP_trig_A oligo_1+2_RW_Bbsl: GCGTAGTGCGAAGACAG

OP_trig_A_oligo_3:
CCACGACTGGAAGACTGAGTCGTGTTGTGGTGATGATCAGTTTAGTCGTGTTG
TGGTGATGATCTGTTTAGATGCCGGTCTTCTCGTC

OP_trig_A_oligo_2+3_FW_Bbsl: CCACGACTGGAAGACTG
OP_trig_A_oligo_3_RW_Bbsl: GACGAGAAGACCGGCAT

Trigger B

OP_trig_B_oligo_1:
CATGTATGCTAACTTTCAATCTACAAAACTACAACCATCATCATAATCCCACAA
TCCTTCCTTCCTCTGTTTTTCACTTCATCTGCCCCC

OP_trig_B_oligo_1_FW_Bbsl:
AAGAGGAAGACCTCCACCTCAACAAAAGGTTAAAAATGGTTTAGTCACATGTAT
GCTAACTTTCAATCTAC

OP_trig_B_oligo_1_RW_Bbsl:
ATGCAGAAGACCACCTGCTTTCTTTGATGGGGGCAGATGAAGTGAAAAAC

OP_trig_B_oligo_2:
CATTTGGTCGTTGTGATCGCCCGCCGTGAAATTGGCCCTTGGGCACGGATGAT
CGGACGTAAGTCTCAAACGCCGGTTGGTGAGCTGTGA

OP_trig_B_oligo_2 FW_Bbsl:
ACTGGAAGACTGCAGGGGATGACTAGAGACATTTGGTCGTTGTGATCG

OP_trig_B_oligo_2 RW_Bbsl:
TACTAGAAGACTGGCATTATCAGTAATAAACGCAGAAATCCAACACCTCACAGC
TCACCAACC

Primer sequences for RNA circularisation assays

Second-generation iSBH-sgRNA circularisation assay

Second-generation iSBH-sgRNA 1 primers

OP_Ca_nes1_F: TTATCAACTTGAAAAAGTGGCAC
OP_Ca_nes1_R+RT: GACTAGCCTTATTTTAACTTGC
(primer also used for RT)
OP_CA _nes2_Nhel_F: AAGCTGGCTAGCAAAAGTGGCACCGAGTC
OP_CA_nes2_sgRNA1_Notl_R: ACTCGAGCGGCCGCCTAGCTCTAAAACTGCTTCG

Second-generation iISBH-sgRNA 2 primers

OP_Ca_nes1_F: TTATCAACTTGAAAAAGTGGCAC
OP_Ca_nes1_R+RT: GACTAGCCTTATTTTAACTTGC

(primer also used for RT)
OP_CA _nes2_Nhel_F: AAGCTGGCTAGCAAAAGTGGCACCGAGTC



OP_CA_nes2_sgRNA2 Notl R: ACTCGAGCGGCCGCCTAGCTCTAAAACAGGACAG

Second-generation iSBH-sgRNA 3 primers

OP_Ca_nes1_F: TTATCAACTTGAAAAAGTGGCAC
OP_Ca_nes1_R+RT: GACTAGCCTTATTTTAACTTGC
(primer also used for RT)
OP_CA _nes2_Nhel_F: AAGCTGGCTAGCAAAAGTGGCACCGAGTC
OP_CA nes2_sgRNA3_Notl_ R: ACTCGAGCGGCCGCCTAGCTCTAAAACGAGGCG

RNA triggers circularisation assay

Second-generation iSBH-sgRNA 1 trigger 100nt 3’ flank primers

OP_CA nes1_trig1_F: CCACCAAGGCAAAGAGAAG
OP_CA nes1_trig1l_R+RT: CTACTCCTAATGGTTCAATTTTTACTAC

(primer also used for RT)
OP_CA _nes2_trig1_F_Nhel: AAGCTGGCTAGCCAAAGAGAAGAGTGGTGCAG
OP_CA_nes2_trig1_R_Notl:
ACTCGAGCGGCCGCCAATTTTTACTACTTTATATTTATATAATTCACTTCTC

Second-generation iSBH-sgRNA 2 trigger 100nt 3’ flank primers

OP_CA nes1_trig2_F: TACAACAAGGCAAGGCTTG
OP_CA nes1_trig2_R+RT: CTTAAATTTTGCTCGCGCAC
(primer also used for RT)
OP_CA _nes2_trig2_F_Nhel: AAGCTGGCTAGCCAAGGCTTGACCGACAAG
OP_CA _nes2_trig2_R_Bbsl: GAGCCGAAGACCCGGCCGCCGACCTCCAACACACAAG

Second-generation iSBH-sgRNA 3 trigger 100nt 3’ flank primers

OP_CA _nes1_trig3_F: AGTATCTGCTCCCTGCTTG
OP_CA nes1_trig3_R+RT: TTAACTATGCGGCATCAGAG
(primer also used for RT)
OP_CA _nes2_trig3_F_Nhel: AAGCTGGCTAGCGCTTGTGTGTTGGAGGTG
OP_CA nes2_trig3_R_Notl: ACTCGAGCGGCCGCGAGCAGATTGTACTGAGAGTG

Primer sequences- zebrafish genotyping

OP_dCas9_Vp64_nes1_F: AAATAAGCGAATTCTCCAAAAG
OP_dCas9_Vp64_nes1_R:CTACGTCTCGCCGCATGTTAGCAGACTTCCTCTGCC
CTCCGAGCCACCGCCCTTGTACAGCTCGTCCATG

OP_dCas9_Vp64_nes2 F: TGCTTGGTTCGGATGCCCTTGATGAC
OP_dCas9_Vp64_nes2_R: GGCGAAGCACATCAGGCCGTAGC

OP_8xCTS _nes1_F: GGTACGGGAGGTACTTGGAGCG

OP_8xCTS _nes1_R: CACCACCCCGGTGAACAGCTC

OP_8xCTS _nes2_F: CTTGGAGCGGCCGCAATAAATATC

OP_8xCTS _nes2_R: CTTGCTCACCATGGTCAACGC
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