


























U6-sgRNA-6xT cassette (U6 promoter, scramble spacer segment with 2x BbsI sites, sgRNA 
scaffold, terminator)  
GAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTGGAATT
AATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTT
GCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTG
GCTTTATATATCTTGTGGAAAGGACGAAACACCGGGTCTTCGAGAAGACCTGTTTTAGAGCTAGAAATAGCA
AGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTT 

 
Human codon optimized Cas6A (Kozak sequence, 5’ NLS, TTCas6A) 
GCCACCATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGAAAACCTG
TACTTCCAATCCAATGCAGCTAGCGTGCTTGCCGCGCTTGTGCTCGTGTTGGAAGGGGAAGGCCTC
CCGGAGCCGTTGGGTCTTAGGGGTTTCTTTTACGGCCTTTTGCGCGAGGTAGCGCCAGAGGTACAC
GATCAAGGAGAAAATCCTTTTGCTCTGGGATTCGGCGGGAGGGAAGGCGCAGCTTGGGCTAGGGTT
AGTCTTCTCGTAGAAGGGTTGTATGCGCGACTCGCACCTAGACTCTATGCGCTTGAAGGTGAGGAA
GTTCGCCTTGGACCTCCGTTCCGGGTACGCGCAGTCTTGCAAGAGGGCCATCCTTGGGCTGGAGTT
TCAACGTATCCACGCTTGTTCCAGGGACCTCCCTCCAGAGATCTGGCCCTCCGATTTGCAAGTCCA
ACCTTCTTCCGCCGGAAAGGCGTTCACTACCCCGTGCCGGAACCTCGCCTGGTTCTGGAGTCCCTC
CTGCGGCGGTTGGAAGCATTCGGTCCACTTAAAGCCCCGGAAGGAGTGAGAGAAGCTCTTCTGGAG
AGAACCACGGTGCGATCATTGGAGGGACGCACACTTCCGGCGAGGACGGAAGTTGACACAGCTGGA
TTTGTAGGCAGGGTCGTGTACCACCTGCCTAGAGCGACAGAGGAAGAAGCACTCTGGTTGTCTGCG
TTGGGCCGATTCGCGTTCTATTCAGGAGTAGGTGCAAAGACCAGCTTGGGATATGGTAGAGCACGA
GCAGAATCTGCGTAG 
 
Supplementary Figure 14. DNA sequences of U6-sgRNA-6xT cassette and the human codon 
optimized Cas6A. 
 



Oligo/Primer name Sequence (5'-3')

Fwd_sgRNA-cassette_SpeI TAGACTAGTGAGGGCCTATTTCCCATG

Rev_sgRNA-cassette_BcoDI CTAGTCTCTGCTAGCAAAAAAGCACCGACTCGG

Fwd_SV40_NcoI CTAGCCTAACTCCGCCCAGTTCC

Rev_SV40 GATCAGATCCGAAAATGGATATAC

Fwd_iBlue GTATATCCATTTTCGGATCTGATCGCCACCATGTCGGTACC

Rev_iBlue_BsrGI CTACTATGTACATCATTTGGACTGAGACTGTGC

HHRz_oligo_1 TAGGAAGACTACACCGCTGCTTCGCTACACGCGACTGGTACA

HHRz_oligo_2 CGCGTTTCGTCCTATTTGGGACTCATCAGCTGGATGTACCAGTCGCGTGTAG

HHRz_oligo_2m CGCGTCTCGTCCTATTTGGGACTCATCAGCTGGATGTACCAGTCGCGTGTAG

HHRz_oligo_3 CCAAATAGGACGAAACGCGCCAAAGCGCGTCCTGGATTCCACAGTCGCGTG

HHRz_oligo_3m CCAAATAGGACGAGACGCGCCAAAGCGCGTCCTGGATTCCACAGTCGCGTG

HHRz_oligo_4 CTAGAAGACTAAAACTGCTTCGCTACACGCGACTGTGGAATCC

HHRz_oligo_flanking _fwd TAGGAAGACTACACCGCTGC

HHRz_oligo_flanking _rev CTAGAAGACTAAAACTGCTTCGCT

Fwd_pX330_NLS GACCTGCATCCCAAGCTTACGCGTGCCACCATGGCCCCAAAGAAGAAGCG

Rev_pX330_NLS GGTCGCTAGCTGCATTGGATTGGAAGTACAGGTTTTCGGCTGCTGGGACTCCGTG

Supplementary Table 1. Cloning oligonucleotides and PCR primers used in the study.



NAME Plasmid backbone Insert (5' overhang CACC, 3' overhang GTTT)

nv-SCR pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GGGTCTTCGAGAAGACCT

nv-CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAGTCGCGTGTAGCGAAGCA

nv-CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTAAGTCGGAGTACTGTCCT

SBH(0)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCTACACGCGACTGAAAAGTCGCGTGTAGCGAAGCA

SBH(0)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCAGGACAGTACTCCGACTTACGAAAGTAAGTCGGAGTACTGTCCT

SBH(ctrl-1)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAAAGCAGCCGAAAGGCTGCTTTCAGTCGCGTGTAGCGAAGCA

SBH(ctrl-1)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GACAAGCAGCCGAAAGGCTGCTTGTCGTAAGTCGGAGTACTGTCCT

SBH(ctrl-2)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCAGGACAGTACTCCGACTTACGAAAGTAAGTCGGAGTACTGTCCTGAGTCGCGTGTAGCGAAGCA

SBH(ctrl-2)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCTACACGCGACTGAAAAGTCGCGTGTAGCGAAGCAGGTAAGTCGGAGTACTGTCCT

SBH(ctrl-3)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTAGCGATCAGTAGTCAGAATGAAAAGTCGCGTGTAGCGAAGCA

SBH(ctrl-3)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GACGTAGAGTTAGTTAGCTAGAGAAAGTAAGTCGGAGTACTGTCCT

SBH(5)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCGCTACACGCGACTGAAAAGTCGCGTGTAGCGAAGCA

SBH(5)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAGTACTCCGACTTACGAAAGTAAGTCGGAGTACTGTCCT

SBH(10)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCACGCGACTGAAAAGTCGCGTGTAGCGAAGCA

SBH(10)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTCCGACTTACGAAAGTAAGTCGGAGTACTGTCCT

SBH(15)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GGACTGAAAAGTCGCGTGTAGCGAAGCA

SBH(15)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTTACGAAAGTAAGTCGGAGTACTGTCCT

wt-CTS1(5) pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAAGCA

wt-CTS2(5) pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTCCT

wt-CTS1(10) pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTAGCGAAGCA

wt-CTS2(10) pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTACTGTCCT

wt-CTS1(15) pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCGTGTAGCGAAGCA

wt-CTS2(15) pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GTCGGAGTACTGTCCT

SBH(0B)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACGATACTGAAAAGTCGCGTGTAGCGAAGCA

SBH(03xB)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTAGGCTTGACGATACTGAAAAGTCGCGTGTAGCGAAGCA

iSBH(0B)Csy4(full)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACGATACTGTTCACTGCCGTATAGGCAGCTAAGAAAAGTCGCGTGTAGCGAAGCA

iSBH(0B)Csy4m(full)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACGATACTGTTCAGTGCCGTATAGGCACCTAAGAAAAGTCGCGTGTAGCGAAGCA

iSBH(0B)Csy4(medium)CTS1pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACGATACTGCCGTATAGGCAGCTCGCGTGTAGCGAAGCA

iSBH(0B)Csy4(medium)CTS2pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCAGGACAGTACAGCGAACCCTGCCGTATAGGCAGCTAAGTCGGAGTACTGTCCT

iSBH(0B)Csy4(nano)CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCGTACTGCCGTATAGGCAGCGTAGCGAAGCA

iSBH(0B)Csy4(nano)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCAGGACAGTGACACTGCCGTATAGGCAGCTAGTACTGTCCT

SAM_nv-SCR SAM_U6-sgRNA-2xMS2 GGGTCTTCGAGAAGACCT

SAM_nv-HBG1 SAM_U6-sgRNA-2xMS2 GGCTAGGGATGAAGAATAAA

SAM_nv-IL1B SAM_U6-sgRNA-2xMS2 GAAAACAGCGAGGGAGAAAC

iSBH(0B)Csy4(nano)ASCL1 SAM_U6-sgRNA-2xMS2 GCTGCTGCAGATACTGCCGTATAGGCAGCTCGCTGCAGCAG

iSBH(0B)Csy4(nano)HBG1 SAM_U6-sgRNA-2xMS2 GCTTTATTCTGACTGCCGTATAGGCAGCTGAAGAATAAA

iSBH(0B)Csy4(nano)IL1B SAM_U6-sgRNA-2xMS2 GCGTTTCTCCAAACTGCCGTATAGGCAGCGAGGGAGAAAC

iSBH(0B)Cas6A(full)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAGGACAGTAGACCGAGATACCAAGGGATTGAGCCCCGTAAGGGGATTGGTAAGTCGGAGTACTGTCCT

iSBH(0B)Cas6A(medium)CTS2pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAGGACAGTAGACCAAGGGATTGAGCCCCGTAAGGGGATTGGAGTACTGTCCT

iSBH(0B)Cas6A(nano)CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GAGGACAGTAGGGATTGAGCCCCGTAAGGGGATACTGTCCT

iSBH(0B)Cas6A(medium)HBG1SAM_U6-sgRNA-2xMS2 GTTTATTCTTATTCAAGGGATTGAGCCCCGTAAGGGGATTGATGAAGAATAAA

iSBH(0B)Cas6A(medium)IL1BSAM_U6-sgRNA-2xMS2 GTTTCTCCCGAGCAAGGGATTGAGCCCCGTAAGGGGATTGCGAGGGAGAAAC

iSBH(0B)ASO1-CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACGATACTCACACTACGCATCCAGTCGCGTGTAGCGAAGCA

iSBH(0B)ASO2-CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCAGGACAGTACAGCGAGATACGAACATCCCTAACAGTAAGTCGGAGTACTGTCCT

iSBH(0B)ASO-CTS1 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACGATAGTACACCCACTATCAGACTCGCGTGTAGCGAAGCA

iSBH(0B)ASO-CTS2 pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCAGGACAGTAGACCGAGAAGTACACCCACTATCAGACTAGTCGGAGTACTGTCCT

iSBH(0B)ASO1(medium)CTS1pcDNA3.1_U6-sgRNA-6T_SV40-iBlue-pA GCTGCTTCGCATCACAAATCCTCAGTCGCGTGTAGCGAAGCA

iSBH(0B)ASO1-HBG1 SAM_U6-sgRNA-2xMS2 GTTTATTCTTGTTCCCATGCCAACACACACACAACGGCTAGGGATGAAGAATAAA

iSBH(0B)ASO2-IL1B SAM_U6-sgRNA-2xMS2 GGTTTCTCCCAGGCTGAATTCAACCAAACCAACACGAAAACAGCGAGGGAGAAAC

iSBH(0B)ASO-HBG1 SAM_U6-sgRNA-2xMS2 GTTTATTCTTATTCCCGTGGTTACCGCGCCTCCACACCTAGGGATGAAGAATAAA

iSBH(0B)ASO-IL1B SAM_U6-sgRNA-2xMS2 GGTTTCTCCCGAGCTGAGGGTTACCGCGCCTCCACACCAACAGCGAGGGAGAAAC

SBH(0B)HHRz-CTS1 SAM_U6-sgRNA-2xMS2 GCTGCTTCGCATCACGATACTGGTACATCCAGCTGATGAGTCCCAAATAGGACGAAACGCGCCAAAGCGCGTCCTGGATTCCACAGTCGCGTGTAGCGAAGCA

SBH(0B)mHHRz-CTS1 SAM_U6-sgRNA-2xMS2 GCTGCTTCGCATCACGATACTGGTACATCCAGCTGATGAGTCCCAAATAGGACGAGACGCGCCAAAGCGCGTCCTGGATTCCACAGTCGCGTGTAGCGAAGCA

Supplementary Table 2. Sequence of native sgRNA spacer and SBH / iSBH hairpins used in the study together with the corresponding cloning vectors. 



NAME Sequence Corresponding ASO-iSBH
ASOα-14 T*G*T*TAGGGATGT*T*C*G iSBH(0B)ASOα-CTS2
ASOα-255 T*A*C*T*GTTAGGGATGTTCGTAT*C*T*C*G iSBH(0B)ASOα-CTS2
ASOβ A*C*T*G*GATGCGTAGTGT*G*A*G*T iSBH(0B)ASOβ-CTS1
ASOγ C*A*C*G*CGACTGAGGATT*T*G*T*G iSBH(0B)ASOγ(medium)CTS1
ASOα T*A*C*T*GTTAGGGATGTT*C*G*T*A iSBH(0B)ASOα-CTS2

iSBH(0B)ASOδ-CTS1

iSBH(0B)ASOδ-CTS2
ASOλ G*C*C*G*TTGTGTGTGTGT*T*G*G*C iSBH(0B)ASOλ-HBG1
ASOτ T*T*C*G*TGTTGGTTTGGT*T*G*A*A iSBH(0B)ASOτ-IL1B

iSBH(0B)ASOε-HBG1

iSBH(0B)ASOε-IL1B	  

Supplementary Table 3. ASO sequences used in the study.

ASOδ A*G*T*C*TGATAGTGGGTG*T*A*C*T

ASOε G*G*T*G*TGGAGGCGCGGT*A*A*C*C



Target mRNA Forward Primer Sequence (5'-3') Reverse Primer Sequence (5'-3')

GAPDH AACAGCGACACCCACTCCTC CATACCAGGAAATGAGCTTGACAA

dCas9-VP64 (SAM) AACCTATGCCCACCTGTTCG ATCCAGGATTGTCTTGCCGG

HBG1 GTTGTCTACCCATGGACCCA TCTCCCAAGGAAGTCAGCAC

IL1B CGAATCTCCGACCACCACTA AGGGAAAGAAGGTGCTCAGG 

Supplementary Table 4. RT-qPCR primers used in the study.


