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Supplementary Figure S1. Junction PCR of the single clones from two
independent K1 cell lines. Upper panel shows the schematic of the 5* and 3’ junction
PCR primers used for genotyping. Lower panel shows the junction PCR of the single
clones of two KI cell lines. Expected band sizes from the knock-in alleles of linel are
around 0.9 KB for 5’ junction PCR and 1.4 KB for 3’ junction PCR, while line2 are
around 0.6 KB for 5’ junction PCR and 1.9 KB for 3’ junction PCR. WT HEK293T
gDNA was used as a negative control. C indicates WT control, * indicate single clones
with expected band size.
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Supplementary Figure S2. Genotyping PCR of the GFP positive subclones from
two NEAT1 KI cell lines after paired gRNAs KO. 5’ and 3’ junction PCR were
carried out for the GFP positive subclones of two NEAT1 KI cell lines after double KO
of IRES-GFP fragment. On-target KI cells without simultaneous cutting of paired
gRNAs would still retain the expected band sizes of PCR products and GFP expression,
while off-target insertions could not generate the expected junction PCR products. WT
HEK293T gDNA was used as a negative control. C indicates WT control, * indicate
single clones with expected band size.
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Supplementary Figure S3. GFP intensity of CERTIS labeled NEAT1 correctly

mirror the regulatory relationship by CPT in live cells

(A) GFP peak shifted to the left gradually after 5 uM CPT treatment for 24 and 48 h,
respectively. Untreated cells were used as control. GFP fluorescence intensity was
detected by flow cytometer and the dotted lines indicated the mean of GFP
fluorescence intensity.

(B) Mean fluorescence intensity (from A) showed time-dependent decrease of NEAT1
level after CPT treatment for 24 and 48 h.

(C) NEATL1 (red) disaggregated and SFPQ relocated to the nucleolus after CPT

treatment. Scale bar: 2 pm.
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Supplementary Figure S4. CERTIS enables long-term time-lapse imaging of
endogenous NEAT1 in living cells. Snapshots displayed the dynamic of NEAT1 and
SFPQ after 250 ng/ml ActD treatment for 6 h, with a 15 min time-lapse. Insets showed
the magnified boxed region of the merged channel of NEAT1 and SFPQ. Scale bar: 2

pm.
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CHART-MS

nRIP-MS

Fluorescent co-localization

Dataset Total number of gene symbols

NRIP-MS 205

Fluorescent co-localization (Naganuma et al., 2012) 189

CHRAT-MS (West et al., 2014) 40

Supplementary Figure S5. Comparison of NEAT1 nRIP-MS with previously
published screening of paraspeckle proteins. Venn diagram comparing numbers of
nRIP-MS identified paraspeckle proteins with previously published CHART-MS and
Fluorescent co-localization screening methods. The overlapping proteins identified
among all three methods were listed in the right inset.



>Universal KI template vector
ctaaattgtaagcgttaatattttgttaaaattcgcgttaaatttttgttaaatcagcetcattttttaaccaataggccgaaatcggceaa
aatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtg
gactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggceccactacgtgaaccatcaccctaatcaagttttttgggg
tcgaggtgccgtaaagcactaaatcggaaccctaaagggagceccccgatttagagcettgacggggaaagcecggcgaacgtg
gcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggegcetggceaagtgtageggtcacgcetgegegtaace
accacacccgccgcegcttaatgegcecgctacagggegcegteccattcgecattcaggcetgegeaactgttgggaagggcegate
ggtgcgggcctcettegctattacgecagetggcgaaagggggatgtgctgcaaggcegattaagttgggtaacgecagggtttt
cccagtcacgacgttgtaaaacgacggccagtgagcgegcegtaatacgactcactatagggcgaattgggtaccgggeccce
cctcgaggtcgacggtatcgataagcttagetgtaggacgtgcacccaggactcggcetcacacatgecggatectaaggtaccta
attgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattcecegg
gttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggat
cacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgectagaaaacatgaggatcacccatgtctgcagg
tcgactccagaaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgectagaaaaca
tgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattceccgggttcattagatectaa
ggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagt
attcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaac
atgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatg
tctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgecta
gaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattcccgggttcatta
gatcctaaggtacctaattgcectagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaacatgaggatcacccat
gtctgcagtattcccgggttcattagatcctaaggtacctaattgectagaaaacatgaggatcacccatgtctgcaggtegactct
agaaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgectagaaaacatgaggat
cacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacct
aattgcctagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaacatgaggatcacccatgtctgcagtattceeg
ggttcattagatctgcgcgegatcgatagatcectaatcaacctctggattacaaaagceatcgtacgegtacgtgtttggecceece
ccctaacgttactggccgaagcecgcttggaataaggecggtgtgegtttgtetatatgttattttccaccatattgeegtettttgge
aatgtgagggcccggaaacctggcecctgtettcttgacgagcattcctaggggtcetttccectctecgccaaaggaatgcaaggte
tgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcaggcagegga
accccccacctggegacaggtgectctgecggcecaaaagcecacgtgtataagatacacctgcaaaggceggcacaaccccagtg
ccacgttgtgagttggatagttgtggaaagagtcaaatggctctectcaagcegtattcaacaaggggctgaaggatgeccaga
aggtaccccattgtatgggatctgatctggggcectcggtgcacatgctttacatgtgtttagtcgaggttaaaaaaacgtctaggce
cccccgaaccacggggacgtggttttectttgaaaaacacgatgataatatggccacaaccatggtgagcaagggcgaggag
ctgttcaccggggtggtgeccatectggtcgagetggacggcegacgtaaacggcecacaagttcagegtgteccggegagggce
gagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagcetgeccgtgecctggeccaccectegt
gaccaccctgacctacggcgtgcagtgcettcagecgcetaccccgaccacatgaagcagcacgacttcttcaagtcegecatgec
cgaaggctacgtccaggagcegcaccatcttcttcaaggacgacggcaactacaagacccgegccgaggtgaagttcgaggg
cgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagta
caactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaaca
tcgaggacggcagcegtgcagcetcgecgaccactaccagcagaacacccccatcggegacggecccgtgcetgetgeccgaca
accactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcegcgatcacatggtectgetggagttegtgace
gccgecgggatcactetcggceatggacgagcetgtacaagtaacccaaacctaccetctgcageccgggggatecactagttcta
gagcggccgcecaccgcggtggagctecagcttttgtteectttagtgagggttaattgegegcttggegtaatcatggtcatage
tgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagectggggtgcectaa



tgagtgagctaactcacattaattgcgttgcgctcactgeccgctttccagtcgggaaacctgtcgtgecagctgceattaatgaate
ggccaacgcgecggggagaggceggtttgegtattgggegctcettcegettectegetcactgactegetgegeteggtegttegg
ctgcggcgageggtatcagctcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgt
gagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgetggcegtttttccataggcetecgececectgacga
gcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcecectggaage
tccetegtgegctetectgttccgaccctgeegcettaccggatacctgtecgcecttteteecttcgggaagegtggegctttetcata
gctcacgctgtaggtatctcagttcggtgtaggtegttcgetccaagcetgggctgtgtgcacgaaccececgttcagececgaceg
ctgcgccttatccggtaactatcgtettgagtccaacccggtaagacacgacttatcgccactggcagcagecactggtaacagg
attagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaaggacagtattt
ggtatctgegctctgctgaagcecagttaccttcggaaaaagagttggtagcetcttgatccggcaaacaaaccaccgetggtage
ggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgac
gctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaa
tgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcageg
atctgtctatttcgttcatccatagttgectgactececcgtegtgtagataactacgatacgggagggcttaccatctggececagt
gctgcaatgataccgcgagacccacgctcaccggcetccagatttatcagcaataaaccagccagccggaagggcecgagegca
gaagtggtcctgcaactttatcegectecatccagtctattaattgttgccgggaagctagagtaagtagttcgecagttaatagttt
gcgcaacgttgttgecattgctacaggcategtggtgtcacgctegtegtttggtatggcttcattcagetecggttcccaacgate
aaggcgagttacatgatcceccatgttgtgcaaaaaagcggttagetecttcggtectecgategttgtcagaagtaagttggec
gcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcettttctgtgactggtgagta
ctcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcecggegtcaatacgggataataccgegcecacat
agcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgetgttgagatccagtte
gatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaa
atgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagg
gttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtg
ccac

Supplementary Figure 6. Full plasmid sequences of the Universal KI template
vector. Purple, orange, blue, green and red letters indicate the sequences of 24>MS2,

pre-gRNA, IRES, GFP and the CC-rich region, respectively.



>NEAT1-g1-KI
cacatctggatcagttcctccecattttgttggtcaaatccgatctgccatatectgtgtaatgacaagtgagttgceattctcace
gtcactcctggggtetcteegcettcecctgagetggeteageagtetgctecatgtgttttgatgcagggtgacccattggtatt
cccgacactaacgcecccegtetgtggactgettgetgettgggettcactgtgtetggtgttgacagtgcagacctaaaggty
tgcacacatgtgcacacacactccgetgtcttcttgtttgcactggacttaaatatctatgagggttattttcaactgctgaatttg
gaatgatttttatatcttttctgctttctgcccatgtacatgtgtttattttacactgttgtgattggtagttactatgtggggacacaat
tacttgggctgaaataatccacctgttgtggttggggtectctggggeattccagggtgagaggttgtcactgecacctggge
catgtgggccggcaccagcattttgtggttacgaattctacagtcacaaatatctttgggcaaatceccttctatacctcaagg
cagcttttggtttgcaaccccactggccagagggaagggcecagteacttggctetctcactgecctgegecccagatggtte
tagggctgctgttttccettggecctgccaacaccactgtttttacttctgcteattggetgagtgcagtggttectggaageca
gtggcacgtttcccegegtagetegcettatcccacagcacacacccaagggttctgttgctaacacgctgaattaattetttge
tcatcttacagagtgtgttttgactgcccecatttctgaggcecttgtaaggecagagcetttgttgettcatcggceaggttgggac
ttagatggccgtgaatgtttcctctctgetgetgcagtaagtaagtgeccgeaccatagtgtgttagetgtaggacgtgeacce
aggactcggctcacacatgcggatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgact
ctagaaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatga
ggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacceatgtctgcagtattccegggttcattagatectaa
ggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaacatgaggatcacceatgtctge
agtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacceatgtctgcaggtcgactctag
aaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggat
cacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattccecgggttcattagatcctaaggta
cctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaacatgaggatcacccatgtctgeagta
ttcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaa
catgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcace
catgtctgcaggtcgactctagaaaacatgaggatcacceatgtctgcagtattccegggttcattagatcctaaggtaccta
attgcctagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaacatgaggatcacccatgtctgcagtattce
cgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacceatgtctgcaggtcgactctagaaaacatg
aggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgt
ctgcaggtcgactctagaaaacatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattge
ctagaaaacatgaggatcacccatgtctgcaggtcgactccagaaaacatgaggatcacccatgtcetgcagtattceeggg
ttcattagatctgcgcgegatcgatagatectaatcaacctctggattacaaaagcatcgtacgegtacgtgtitggeceecece
ccctaacgttactggccgaagecgcettggaataaggecggtgtgegtttgtetatatgttattttccaccatattgecgtcttttg
gcaatgtgagggcccggaaacctggecctgtettcttgacgageattcctaggggtctttecectctcgccaaaggaatgea
aggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcagg
cagcggaaccccccacctggegacaggtgectctgcggecaaaagecacgtgtataagatacacctgcaaaggeggea
caaccccagtgccacgttgtgagttggatagttgtggaaagagtcaaatggcetctectcaagegtattcaacaaggggetga
aggatgcccagaaggtaccccattgtatgggatctgatctggggcecteggtgeacatgcetttacatgtgtttagtcgaggtta
aaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaaacacgatgataatatggccacaaccatggt
gagcaagggcgaggagctgttcaccggggtggtgcccatectggtcgagetggacggegacgtaaacggecacaagtt
cagcgtgtccggegagggcegagggcgatgecacctacggeaagcetgaccetgaagttcatctgcaccaccggeaagct
gccegtgecctggeccaccetegtgaccacccetgacctacggegtgcagtgcttcagecgctaceccgaccacatgaage
agcacgacttcttcaagtccgccatgcccgaaggcetacgtccaggagegceaccatcttcttcaaggacgacggcaactac
aagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagetgaagggceatcgacttcaaggag
gacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaaga
acggcatcaaggtgaacttcaagatccgccacaacatcgaggacggceagegtgcagetegeegaccactaccagcaga



acacccccatcggegacggceccegtgcetgetgeeccgacaaccactacctgagcacccagtecgecctgagcaaagace
ccaacgagaagcgcgatcacatggtectgctggagttcgtgaccgecgecgggatcactctcggeatggacgagetgtac
aagtaacccaaacctacccttggaggctgaagttgaagegaggctgtgaggggagatggacgtgtgaggagggatgatg
gggcttgagcaaagtgggggagggggcaaaggceagttggeccaacacattccecaccectttgagaggtetgaggecty
cagacctggctcggagceccacctggtagtectcagactgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtaaaagagagaagttgtggagaaatggggggctgattctgctcagattcatcaggatgagtagaaggeac
ccagctctcaccctggectgacatgtgtgtecctgageaggttacagtectctetgagectetgctteccatctggacectgct
gggcagggcttctgagctecttagcactagcaggaggggcetccaggggecctecctecatggeagecaggacaggactc
tcaaatgaggacagcagagctcgtggggggcteccacggacccgecgtgggeccaggggaggeagagectgageca
acagcagtggtgctgtggaccgtggatectgagggtggectggggcaagtaccggetgagggtecaggtgggctttgtgt
acctttgggtcctggggecctggtgacttggactccaggttagagtcaagtgacaggagaaaggetggtggggecctgtg
cttccgacttcatttcgagtgatggcagttcccaggaaggaatccacagetgacggtggcetgacagatcagagaatggaag
gcgaggcaggegggegtctgegtgacctcaggtgcttggggeccagcagacccagagaaccatttccactaggcecagg
gtgccggaagtgtccacaggtcttagattcectgttcagatgaaaagatttgtgcctttaatgataaaagtgatctgcatagagt
caaaaattcaagccatgggtataaaatgcaagtaaaatccctgeccteacctatcecaccectactacacagagatgtectcte
gagtttcctagactcactctggaaatttctgtatacacacagaagcttgtgectctgetcgtgaaggcagagggagggagag
ctgaagggccagcaccttctcacctgtgggeccccteagtgceteggteccagageatgcaggactgtgectegtgttcagtt
tgctggtctgacttcatgetecttgggeaggatatgeatgtgecatgctaggagacatgtggatgtgaagcetgggggacaat
gtcccctggctatgectttacaagggaagtaaggaaggtaggaggtgagectgggagggagggagggaggegeggag
ccgecgeaggtgtttcttttactgagtgcageccatggecgeactcaggttttgettttcaccttcecatctgtgaaagagtgag
caggaaaaagcaaaa

Supplementary Figure 7. Genomic sequence of the NEATL1 locus after KI by
gRNA-1. Black, purple, orange, blue, green and red letters indicate the sequences of
NEAT1 (partial), 24>xMS2, pre-gRNA, IRES, GFP and the CC-rich region, respectively.
The yellow highlights indicate the MHAS of the MMEJ-repair. The underline shows
the newly fusion gRNA (black) and the corresponding PAM motif (red).



>NEAT1-g2-KlI
ggggagatggacgtgtgaggagggatgatggggctigagcaaagtgggggagggggcaaaggeagttggeccaaca
cattccccacccectttgagaggtctgaggectgcagacctggeteggageccacctggtagtectcagactgtgtgtgtgtg
tgtgtgtgtgtgtgtgtgtgtgtotgtgtgtgtgtgtgtgtgtgtgtaaaagagagaagttgtggagaaatggggggctgattet
gctcagattcatcaggatgagtagaaggcacccagctctcacectggectgacatgtgtgtcectgageaggttacagtect
ctctgagectetgetteccatctggaccetgetgggeagggcttetgagetecttageactagcaggaggggctecagggg
ccetecctccatggeagecaggacaggactctcaaatgaggacageagagetcgtggggggcteccacggacccgecg
tgggcccaggggaggceagagcectgagecaacageagtggtgctgtggaccgtggatectgagggtggectggggeaa
gtaccggctgagggtccaggtgggctttgtgtacctttgggtectggggecctggtgacttggactecaggttagagtcaag
tgacaggagaaaggctggtggggcecctgtgettecgacttcatttcgagtgatggeagttcccaggaaggaatccacaget
gacggtggctgacagatcagagaatggaaggcgaggeaggegggcgtetgegtgacctcaggtgettggggeccage
agacccagagaaccatttccactaggccagggtgccggaagtgtccacaggtcttagattcectgttcagatgaaaagattt
gtgcctttaatgataaaagtgatctgcatagagtcaaaaattcaagccatgggtataaaatgcaagtaaaatccctgecctea
cctatcccaccctactacacagagatgtcctctcagcetgtaggacgtgeacccaggactcggeteacacatgeggatecta
aggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctg
cagtattcccgggttcattagatcctaaggtacctaattgectagaaaacatgaggatcacccatgtctgcaggtcgactcta
gaaaacatgaggatcacccatgtctgcagtattccegggttcattagatcctaaggtacctaattgcctagaaaacatgagga
tcacccatgtctgcaggtcgactccagaaaacatgaggatcacccatgtctgcagtattcecgggttcattagatcctaaggt
acctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacccatgtctgeagt
attcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaa
acatgaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgectagaaaacatgaggatcac
ccatgtctgcaggtcgactccagaaaacatgaggatcacceatgtctgcagtattcccgggtteattagatcctaaggtacct
aattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacceatgtctgcagtatte
ccgggttcattagatcctaaggtacctaattgectagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacat
gaggatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgectagaaaacatgaggatcacccat
gtctgcaggtcgactccagaaaacatgaggatcacceatgtctgcagtattccegggttcattagatcctaaggtacctaatt
gcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgaggatcacceatgtctgcagtattcceg
ggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtctgcaggtcgactctagaaaacatgag
gatcacccatgtctgcagtattcccgggttcattagatcctaaggtacctaattgcctagaaaacatgaggatcacccatgtct
gcaggtcgactccagaaaacatgaggatcacceatgtctgcagtattcecgggttcattagatctgegegegatcgatagat
cctaatcaacctctggattacaaaagcatcgtacgegtacgtgtitggecceeccecctaacgttactggecgaageegctt
ggaataaggccggtgtgegtttgtctatatgttattttccaccatattgeegtcettttggcaatgtgagggeccggaaacctgge
cctgtcttcttgacgagcattcctaggggtctttecectctcgccaaaggaatgcaaggtcetgttgaatgtegtgaaggaage
agttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcaggcageggaaccecccacctggegacag
gtgcctctgcggecaaaagecacgtgtataagatacacctgcaaaggeggcacaaccecagtgecacgttgtgagttgga
tagttgtggaaagagtcaaatggctctcctcaagegtattcaacaaggggcetgaaggatgcccagaaggtaceecattgtat
gggatctgatctggggectcggtgcacatgctttacatgtgtttagtcgaggttaaaaaaacgtctaggcccccegaaccac
ggggacgtggttttcctttgaaaaacacgatgataatatggccacaaccatggtgagcaagggegaggagcetgttcacegg
ggtggtgcccatectggtcgagetggacggegacgtaaacggecacaagttcagegtgtccggegagggegagggega
tgccacctacggceaagcetgaccctgaagttcatctgcaccaccggeaagetgeccgtgecctggeccacectegtgacea
ccetgacctacggegtgeagtgcttcagecgctaccccgaccacatgaagcageacgacttcttcaagtccgecatgece
gaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgegecgaggtgaagttcgagg
gcgacaccctggtgaaccgceatcgagcetgaagggceatcgacttcaaggaggacggceaacatcctggggeacaagetgg
agtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccge



cacaacatcgaggacggcagcgtgcagctcgecgaccactaccagcagaacacccccatcggegacggeccegtgct
gctgeccgacaaccactacctgageacceagtecgecctgagcaaagaccccaacgagaagegegatcacatggtectg
ctggagttcgtgaccgcecgcecgggatcactctcggeatggacgagcetgtacaagtaacccaaacctaccctgagtttecta
gactcactctggaaatttctgtatacacacagaagcttgtgcctctgctcgtgaaggcagagggagggagagcetgaaggge
cagcaccttctcacctgtgggececcctcagtgctcggteccagageatgcaggactgtgectegtgttcagtttgetggtetg
acttcatgctccttgggcaggatatgcatgtgccatgctaggagacatgtggatgtgaagetgggggacaatgtecectgge
tatgcctttacaagggaagtaaggaaggtaggaggtgagectgggagggagggagggaggegeggagecgecgeag
gtgtttcttttactgagtgcageccatggecgeactcaggttttgettttcaccttcccatctgtgaaagagtgagcaggaaaaa
gcaaaa

Supplementary Figure 8. Genomic sequence of the NEATL1 locus after KI by
gRNA-2. Black, purple, orange, blue, green and red letters indicate the sequences of
NEAT1 (partial), 24>xMS2, pre-gRNA, IRES, GFP and the CC-rich region, respectively.
The yellow highlights indicate the MHASs of the MMEJ-repair. The underline shows
the newly fusion gRNA (black) and the corresponding PAM motif (red).



