












































1    2    3     4    5   WT  H2O

miR10b

Direct repeat

23 nt TTTV Spacer

23 nt TTV Spacer

Figure S2

A

B

TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTACCCACATAGTCACAGATTCGATTCTAGGGGAATATATGGTCGATGCAAA
miR10b precusor RNA

mmu-miR-10b-3pmmu-miR-10b-5p
miR10b_crRNA3miR10b_crRNA2miR10b crRNA1

-30 & +709TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTACCCACAAATAATATCT TTCCACCCCTTGGTCGATGCAAA
709 bp

-43TTGTAACGTTGTCTATATATACCCTGTAGAACCGAAT- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -ATATGGTCGATGCAAA

-2 & -12TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTACCCACATAG- -ACAGATTCGA- - - - - - - - - - - -ATATGGTCGATGCAAA

-15 & -1 & 1m TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTACCCACAT- - - - - - - - - - - - - - - TCGAGGG-AATATATGGTCGATGCAAA

-30TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTACCCACATAGTC- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -GATGCAAA

-25 & -18TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTTGTGTGGTACCCACATA- - - - - - - - TTCGATTCTA- - - - -ATATATGGTCGATGCAAA

-8 & -5TTGTAAC- - - - - - - - - - - - - - - - - - - - - - - - -CGAATTTGTGTGGTACCCACATAGTCACA- - - - - - - - - - - - - - - - - - TATATGGTCGATGCAAA

-43TTGTAACGTTGTCTATATATACCCTGTAGAACCGAATTT- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -ATGGTCGATGCAAA
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P4

P5

5'... ...3'

T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAAAGCGT TCGTGGAGAAGATGTCTACA

Prps1 crRNA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT T - - - - - - AGCGT TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGG - - - - - - - - - - - - - - - AGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCG - - - - - - T TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAAAG - - T TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGA - - - - - - TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAAAT - - - - - - - - - - - - - - - TGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGA - - - - - - - - - - - - - - - - - - - - - - GAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAA - - - - - - - - - - - - - - - - - - - - - - - GATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAA - - - - - - - - AGCGT TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TTG - - - - - - - - - - - - - - - AGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAAAGCGT TCGGA - - - AAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT T - - - - - - - - - - - TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAA - - - - - TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCG - - - - - - T TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT T - - - - - - AGCGT TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAA - GCGT TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT - - - - - - - - - CGT TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT TGGCGAA - - - - - - - - - - - - - - - GATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT - - - - - - - - - CGT TCGTGGAGAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGA - - - - - - - - - - - - - - - - - - - - - - GAAGATGTCTACA
T TCAT TCTCT T T T T T TCTAT T T TAGTGTGGAAAT - - - - - - - - - CGT TCGTGGAGAAGATGTCTACA

TCCAGGGTGACAGCTGTGATACCCTGCT TCCCCTACGCCCGGCAAGATAAAAAGGACAAGGTAGGC
Prps2 crRNA

TCCAGGGTGACAGCTGTGATACCC - - - - - - - - CTACGCCCGGCAAGATAAAAAGGACAAGGTAGGC
TCCAGGGTGACAGCTGTGATACCCT - - - - CCCCTACGCCCGGCAAGATAAAAAGGACAAGGTAGGC

AGCAGGGTGACTGCAGTCATCCCGTGCT TCCCT TATGCCCGGCAGGATAAAAAGGATAAGAGCCGG

Prps1l1 crRNA

PAM

PAM

PAM

Direct repeat 23 nt TTTV Spacer
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#14
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-6
-15
-6
-2
-6
-15 & 1m
-22
-23
-8
-15 & 1m
-3 & 2m
-11
-5
-6
-6
-1
-9
-15
-9
-22
-9

-8
-4

AGCAGGGTGACTGCAGTCATCCCGTGCT TC - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#6 -4

AGCAGGGTGACTGCAGTCATCCCGTGCT TC - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#7 -4

GC GGG G C GC G C CCCG GC C GCCCGGC GG GG GA A T A T A T AT T T T - - - - AT A ATAAAAA ATAA AGCCGG#8 -4

AGCAGGGTGACTGCAGTCATCC - - TGCT TCCCT - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#9 -2 & -1

AGCAGGGTGACTGCAGTCATCCCGTGCT TCCCT TATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#10 +1
AGCAGGGTGACTGCAGTCATCCCGTGCT TC - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#11 -4

AGCAGGGTGACTGCAGTCATCCCGTGCT T - - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#12 -5

AGCAGGGTGACTGCAGTCATCCCGTGCT T - - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#13 -5

AGCAGGGTGACTGCAGTCATCCCGTGCT TC - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#14 -4

AGCAGGGTGACTGCAGTCATCCCGTGCT TCC - T TATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#15 -1

AGCAGGGTGACTGCAGTCATCCCGTGCT TC - - - - ATGCCCGGCAGGATAAAAAGGATAAGAGCCGG#16 -4

5'... ...3'

5'... ...3'

5'... ...3'
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Supplemental Table S1. Sequences of primers used in this study. 
Name Sequence Usage 

T7 Top stand primer GAAATTAATACGACTCACTATAGGG 
In vitro transcription of 
crRNA 

T7 Mb3 Prps1l1 R 

TTCCCTTATGCCCGGCAGGAATCTACA
AACAGTAGAAATTCCCTATAGTGAGT
CGTATTAATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 Mrvi1 
cr(+TT) R 

GTGCGCATGCAGAAGCTGACATCTAC
AAACAGTAGAAATTTCTGGAGCAAGC
ATCAGTGGATCTACAAACAGTAGAAA
TTCCCTATAGTGAGTCGTATTAATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 Saraf 2cr R 

AGGGTGATACAGTGCCAGAAATCTAC
AAACAGTAGAAATTCCCGCAAGAGTA
TTCTGTCTATCTACAAACAGTAGAAAT
TCCCTATAGTGAGTCGTATTAATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 Saraf 2ttcr R 

CCCAGGGTGATACAGTGCCAATCTAC
AAACAGTAGAAATTCAAGAGTATTCT
GTCTGAAAATCTACAAACAGTAGAAA
TTCCCTATAGTGAGTCGTATTAATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 miR10b R 

TCTAGGGGAATATATGGTCGATGATCT
ACAAACAGTAGAAATTTCTGTGACTAT
GTGGGTACCACAATCTACAAACAGTA
GAAATTCAGGGTATATATAGACAACG
TTAATCTACAAACAGTAGAAATTCCCT
ATAGTGAGTCGTATTAATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 prps fam new 
R 

TGCTTCCCTTATGCCCGGCAGGAATCT
ACAAACAGTAGAAATTTGCTTCCCCTA
CGCCCGGCAAGAATCTACAAACAGTA
GAAATTAACGCTTTCGCCAATTTCCAC
ACATCTACAAACAGTAGAAATTCCCT
ATAGTGAGTCGTATTAATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 547 509 R 

ATTACAGAAATGTCAATCACATTATCT
ACAAACAGTAGAAATTAGAATGTGGC
AATCATGCATAATATCTACAAACAGT
AGAAATTGATGTACCAAGCATGTTTCC
TGTCCCTATAGTGAGTCGTATTAATTT
C 

In vitro transcription of 
crRNA 

T7 Mb3 Kcnj10 
crRNA1 &3 R 

TTCCTGCAGATGACGTCGGTCGCATCT
ACAAACAGTAGAAATTTGCAGGAAGT
AAAATGGCATATAATCTACAAACAGT
AGAAATTCCCTATAGTGAGTCGTATTA
ATTTC 

In vitro transcription of 
crRNA 

T7 Mb3 Slit2 crRNA 

CTCCCTCGCACCAGCCCCTGTGAATCT
ACAAACAGTAGAAATTTGCGAGGGAG
GACCATGGGTGGAATCTACAAACAGT
AGAAATTCCCTATAGTGAGTCGTATTA
ATTTC 

In vitro transcription of 
crRNA 

Prps1l1 Ext F GGAAGGGACAGTAACGGCTTT Genotyping 

Prps1l1 qPCR R 
GATGCCATGAGTCAAGATGGCATAAA
CTC Genotyping 
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Mrvi1 ext F2 CTTTCAGAATGTCTCCAAAGGGCTAGC Genotyping 

Mrvi1 ext R 
GTGGCTAACTTCTCTTGAACTGTGGTC
AC Genotyping 

Saraf ext F3 
CACGCTTTGTGTAGAACCATCAAAATG
TCTA Genotyping 

Saraf ext R5 GCATCACTGCATGGGAGGCC Genotyping 

miR10b ext F 
TTAAGAAGAAGAAGGTCCTGGCTGCT
CA Genotyping 

miR10b ext R AATACCCTAAAACCTGGCTCTCTGGC Genotyping 

Prps1 ext F 
CTTCTAGTATACAGGTTCCTTTAGGTG
CTCTTTCTCTA Genotyping 

Prps1 ext R 
GCTGTCCGTTACAATGCCATTTCACAG
TA Genotyping 

Prps2 ext F2 
ACTCTGCTTTCCGATTAAGAGTGAAGT
GTG Genotyping 

Prps2 ext R2 
TTTGACTGCCTTTGAAACATACATTGC
CTG Genotyping 

miR201 ext F2 
GAGACTCTTAGTTTCTAGATCTGGTTC
CTT Genotyping 

miR547 ext R 
AAGAAGGACAGGGGTGGTAAAAGAG
AAGTA Genotyping 

miR509 ext F 
AGATTGTGGTCAGGACAGAGATAGAG
GAAA Genotyping 

miR509 ext R 
CACTGGTTGGGTGCAAATATCTACATC
TGA Genotyping 

Kcnj10 geno F 
TTCATGTTTGACTTATAGGACCTCACG
CTG Genotyping 

Kcnj10 geno R 
TCGTCCATAGATCCTTGAGGTAGAGG
AAAC Genotyping 

BamHI opti linker F 
AAGAAGGGATCCAGCGGTTCAGAGAC
CCCAGGA 

pcDNA3.1-Mb3Cas12a-
mSA construct 

mSA GBS R 

ACTGTGCTGGATATCTGCAGAATTCTC
ATTTAACTTTGGTGAAGGTGTCCTGAC
C 

pcDNA3.1-Mb3Cas12a-
mSA construct 

pUC F 
TGATGCGGTATTTTCTCCTTACGCATC
TG 

pUC-Slit2-BamHI 
plasmid construct 

pUC R ACATGTGAGCAAAAGGCCAGCAAAAG 
pUC-Slit2-BamHI 
plasmid construct 

Slit2 up GBS F 
CTGGCCTTTTGCTCACATGTTAAGTAC
ATGTCACTGGATAAAGTCTTGAGC 

pUC-Slit2-BamHI 
plasmid construct 

Slit2 up GBS R 
GGCTGGATCCAAACTCACAGAACAAG
CCACTGACA 

pUC-Slit2-BamHI 
plasmid construct 

Slit2 down GBS F 
CTGTGAGTTTGGATCCAGCCCCTGTGA
TAATTTTGATTGCCAGAATG 

pUC-Slit2-BamHI 
plasmid construct 

Slit2 down GBS R 
AAGGAGAAAATACCGCATCAAAGAAT
GTTCCTTGAAATTGTGCTTAAAGGC 

pUC-Slit2-BamHI 
plasmid construct 

Slit2 up bio F 
/5Biosg/TAAGTACATGTCACTGGATAA
AGTCTTGAGC 

PCR for Biotin donor 
DNA 

Slit2 down bio R 
/5Biosg/AAGAATGTTCCTTGAAATTGTG
CTTAAAGGC 

PCR for Biotin donor 
DNA 
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Slit2 ext F 
TAACCCTTCTGACTTCACCTTAGTAAG
CCA Genotyping 

Slit2 ext R 
CTTGGCTGAAGGAATCTGAAGATAGG
ACTC Genotyping 

U6 forward GAGGGCCTATTTCCCATGATTCCTT PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 17nt 

ACCGAGCAGGAGTGAGGATCTACAAA
CAGTAGAAATTCGGTGTTTCGTCCTTT
CCAC PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 18nt 

CACCGAGCAGGAGTGAGGATCTACAA
ACAGTAGAAATTCGGTGTTTCGTCCTT
TCCAC PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 19nt 

TCACCGAGCAGGAGTGAGGATCTACA
AACAGTAGAAATTCGGTGTTTCGTCCT
TTCCAC PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 20nt 

TTCACCGAGCAGGAGTGAGGATCTAC
AAACAGTAGAAATTCGGTGTTTCGTCC
TTTCCAC PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 21nt 

ATTCACCGAGCAGGAGTGAGGATCTA
CAAACAGTAGAAATTCGGTGTTTCGTC
CTTTCCAC PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 22nt 

AATTCACCGAGCAGGAGTGAGGATCT
ACAAACAGTAGAAATTCGGTGTTTCGT
CCTTTCCAC PCR for Dnmt1 crRNA 

U6 Mb3 Dnmt1 23nt 

AAATTCACCGAGCAGGAGTGAGGATC
TACAAACAGTAGAAATTCGGTGTTTCG
TCCTTTCCAC PCR for Dnmt1 crRNA 

Dnmt1 F2 CCGTTTTGGGCTCTGGGACTCA Genotyping 

Dnmt1 R2 
AATCCAGAATGCACAAAGTACTGCAC
A Genotyping 
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