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Figure S1. Validation and expression of circRHOBTB3 and linRHOBTB3 in



different tissues. (A) Heatmap of differentially expressed circRNAs in paired CRC
tissues and normal tissues (n = 6). (B) The overall expression of circRHOBTB3 in
multiple human cancers from the MiOncoCirc database. (C) qRT-PCR showed the
circRHOBTB3 levels in primary cultured CAFs and paired NFs from 10 CRC
patients. The P values were determined by paired Student’s t-tests. (D)
Clinicopathological characteristics of the 83 CRC patients. (E) qRT-PCR showed the
circRHOBTRB3 levels in tumor tissues from 83 CRC patients with different clinical
characteristics. (F) ROC analysis showed the diagnostic value of circRHOBTB3 in
CRC patients with different clinical characteristics. (G) QRT-PCR and ROC analysis
showed the levels and diagnostic value of circRHOBTB3 in 83 CRC patients at
different clinical stages. (H) qRT-PCR showed the relative expression of
linRHOBTB3 in CRC and adjacent normal mucosa tissues (n = 10). The P values
were determined by paired Student’s t-tests. The data are presented as the mean + SD
of three independent experiments, two-tailed Student’s t-tests, *p < 0.05, **p < 0.01

and ***p < 0.001.
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Figure S2. Transfection efficiency and regulation of CRC cell proliferation of
circRHOBTB3. (A) and (B) qRT-PCR and Western blotting detected the expression
of circRHOBTB3, inRHOBTB3 and RHOBTRB3 protein in HCT116 and Colo320
cells after stable transfection of the N.C or circRHOBTB3 plasmid. (C) and (D) qRT-



PCR and Western blotting detected the expression of circRHOBTB3, inRHOBTB3
and RHOBTB3 protein in DLD-1 and SW480 cells after transfection of
circRHOBTB3 N.C (control siRNA) or siRNAs. (E) CCK-8 assay assessed the
proliferation of HCT116 and Colo320 cells transfected with the N.C or
circRHOBTRB3 plasmid. (F) CCK-8 assay assessed the proliferation of DLD-1 and
SW480 cells transfected with N.C or circRHOBTB3 siRNAs. The P values in E and
F were determined by two-way ANOVA. The data are presented as the mean £+ SD of
three independent experiments, two-tailed Student’s t-tests, *p < 0.05, **p < 0.01 and

x5 < 0.001.
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circRHOBTB3, mutated HuR binding sites in red
AAAAAATGCCTGTCTTAAAGGCTGAAGCGTCACATTATAACTCTGACTTA
AATAACTTGCTGTTCTGCAGGCTGACTGTGGACGTGGTATTTTACAACCC
CAATTTAAAGAAAGTTGTAGAGCCGCTCAAGATCGTTCTCTCCCCAGTAA
GCCATGTTTTCATGCTGCTTTTCAATGTGAAGAGTCCCACTGACATTCAG
GATTCCAGTATCATCCGAACTACCCAGGATCTTTTTGCTATAAACAGAGA
TACTGCATTTCCAGGTGCTAGCCATGAATCTTCAGGCAACCCACCATTAC
GAGTCATTGTTAAAGACGCCCTCTTCTGTTCTTGTTTATCAGACATCCTTC
GCTTCATTTATTCAGGTGCTTTTCAGTGGGAAGAATTGGAAGAAGATATC
AGGAAGAAGTTGAAAGATTCTGGGGATGTTTCAAATGTAATCGAGAAAGT
TAAATGCATTTTAAAAACACCAGGAAAG
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Figure S3. Identification of the motifs in the circRHOBTB3 sequence that
interact with HuR. (A) Prediction of the binding positions of circRHOBTB3 on the
HuR protein from the catRAPID database. (B) Prediction of the binding motifs of



circRHOBTRB3 with the HuR protein from the MEME database. (C) circRHOBTB3
sequence labeling HuR-binding sites (red) and mutated nucleotides (red). (D) qRT-
PCR detected the expression of mutated circRHOBTB3 and inRHOBTB3 after
transfection of the circRHOBTB3 MUT or N.C plasmid. (E) RIP experiments
confirmed the combination of HuR with WT circRHOBTB3 but not MUT
circRHOBTB3. The data are presented as the mean + SD of three independent

experiments, two-tailed Student’s t-tests, *p < 0.05, **p < 0.01 and ***p < 0.001.
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Figure S4. Identification of PTBP1 as the target of the circRHOBTB3/HuR axis.
(A) Clustered heatmap showing significantly downregulated mRNAs in
circRHOBTB3-overexpressing HCT116 cells relative to N.C cells (n = 6, Log2FC >



1). (B) The expression of 4 selected metastasis-related genes in CRC tissues and
adjacent normal tissues from TCGA (Log2FC > 1). (C) Flowchart illustrating the
criteria for identifying PTBP1 and CD44 as targets of circRHOBTB3. (D) Positive
correlation between PTBP1 and CD44 mRNA levels from TCGA. (E) qRT-PCR
estimated the influences of circRHOBTB3 on the mRNA stability of PTBP1 in
Col0320 and SW480 cells treated with actinomycin D. The P values were determined
by two-way ANOVA. (F) and (G) qRT-PCR and Western blotting detected the
expression of HuR mRNA and protein levels in CRC cells after transfection of HuR
plasmid or siRNAs compared with N.C groups. The data are presented as the mean +
SD of three independent experiments, two-tailed Student’s t-tests, *p < 0.05, **p <

0.01 and ***p < 0.001.
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Figure SS. Downregulated RNA-editing RBPs in CRC tissues and their impact
on circRHOBTB3 formation. (A) and (B) gqRT-PCR and Western blotting detected
the mRNA and protein expression levels of PTBP1 in CRC cells after transfection of

PTBP1 plasmid or siRNAs compared with the N.C groups. (C) Significantly



downregulated RNA-editing enzymes in CRC tissues and adjacent normal tissues
from TCGA (Log2FC > 1). (D) Western blotting detected the protein expression of
FUS and ADARB2 in DLD-1 and SW480 cells after transfection with N.C or
siRNAs. (E) qRT-PCR analysis of the expression of circRHOBTB3 upon QKI and
MBNLI1 depletion using siRNAs in SW480 cells. The data are presented as the mean
+ SD of three independent experiments, two-tailed Student’s t-tests, *p < 0.05, **p <

0.01 and ***p < 0.001.
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Table S1. The sequences of all primers and oligonucleotides used in the study.

Gene

Forward primer (5’ to 3°)

Reverse primer (5’ to 3”)

circ_0006867
circ_0000690
circ_0008832
circ_0004524
circ_0001546
circ_0007444
circ_0004368
circ_0009043
circ_0002490
circ_0001535
linRHOBTB3
B-actin

HuR

PTBP1
DHFR

CD44
ADAM9

FUS

QKI
ADARB2
MBNLI1
pre-RHOBTB3

circRHOBTB3 MUT

Oligonucleotide

si-circRHOBTB3 01
si-circRHOBTB3 02

si-HuR 01
si-HuR 02
si-PTBP1 01
si-PTBP1 02
si-FUS 01
si-FUS 02
si-QKI 01
si-QKI 02
si-ADARB2 01
si-ADARB2 02
si-MBNL1 01
si-MBNL1 02

TCCAGTGTTTCCTTGGGTCA
CGCGAGCGAGTTTGTGAAAA
TAATTTCACAGCCCCAGGTG
GGCTTGCCACCAACAGAATAAA
TGTCATCGAGAAGGCAGAGA
TTCAGTGGGAAGAATTGGAAGAA
CACCAGCAGAAGAACCAAATATGA
AGCATCCGCAAACATTCAGAC
AGCTTGTGTTCAGGTGTGTCA
GAAGAAAATACCCAGCACCCA
GCCCTTGGATTTGAGATCATGT
AGAGCTACGAGCTGCCTGAC
CAGCATTGGTGAAGTTGAATCTG
ATGGACGGCATTGTCCCAGATATAG
TTCCAGAGAATGACCACAACCT
CTGCCGCTTTGCAGGTGTA
TCTTGCCACAGACCCGGTAT
TTATGGCCAGAGCCAGAACAC
AAGCCCACCCCAGATTACCT
CCTAAACACCAAGGCGAGAT
GCTGTTAGTGTCACACCAATTCG
CTGCTGTGAGTAGGAAGGACA
TTCAGTGGGAAGAATTGGAAGAA

Sense (5’ to 3°)
AACACCAGGAAAGAAAAAA
AAAGAAAAAATGCCTGTCT
GGUUUGGGCGGAUCAUCAATT
GAACGAAUUUGAUCGUCAATT
CCCUCAUUGACCUGCACAATT
GCCUCAACGUCAAGUACAATT
CGUGGUGGCUUCAAUAAAUTT
GAGCAGCUAUUCUUCUUAUTT
GCUGCUCCAAGGAUCAUUATT
GGAGCAUCUAAAUGAAGAUTT
GCUGAGCAGUCAACUCAAATT
CGGACCUGGAGAUUAUCAATT
CCAGACACGGAAUGUAAAUTT
GCCUGGUCCCGGCAGAGAUTT

TTCCATGCAGCCCTTCTGTA
GGAACACCTCTGTCCCTCAA
AGTCATGCTAGGAGAAGCTGTG
AGTCTGTCTGATGGTTGACTGG
GAATTCTTGGCTGGCTCACA
TGGCAGCAGAACAGCAAGTTA
TTCTCATATTTGGTTCTTCTGCTGG
TGCTTCAGCTCTTCCATTGCTA
ATACACTTGGTGGGATCTGCT
TCAAAAAGGTGCTGTTCCACA
GTCAGCGCCCCCAATTAGAT
AGCACTGTGTTGGCGTACAG
CCTTAATGGTTTTTGACTGGAGC
CTAGATGGTGGACTTGGAGAAGGAGA
TGCCACCAACTATCCAGACC
CATTGTGGGCAAGGTGCTATT
ATCTCCAGTCCAACTAGCACA
GCTACCGTAACTTCCCGAGG
ACTCTGCTAATTTCTTCGTCCAG
AAAACTAACGGGGCACACTG
AGGCGATTACTCGTCCATTTTC
ACTTTCCCTTATCACACCATATCC
AGCCTGCAGAACAGCAAGTTA

Antisense (5’ to 3°)

UUGAUGAUCCGCCCAAACCTT

UUGACGAUCAAAUUCGUUCTT
UUGUGCAGGUCAAUGAGGGTT
UUGUACUUGACGUUGAGGCTT
AUUUAUUGAAGCCACCACGTT
AUAAGAAGAAUAGCUGCUCTT
UAAUGAUCCUUGGAGCAGCTT
AUCUUCAUUUAGAUGCUCCTT
UUUGAGUUGACUGCUCAGCTT
UUGAUAAUCUCCAGGUCCGTT
AUUUACAUUCCGUGUCUGGTT
AUCUCUGCCGGGACCAGGCTT




Word S1. The sequence of Alu elements of circRHOBTB3 analysis

>hg19 hub 77 jeck circRNAs range = chr5:95086100-95104324 5'pad = 5000 3'pad
= 5000 strand = + repeatMasking = none
TATGGCAACCACTAGCTACATGTGGCTATTTATATTTAAATGAATTGAAAT
AAAACCAAGTAAAATTCAGTTCTTCAAGCATATGAACCATATTTTAGGTG
CTCTATGGCTACATGTGGCTAGTGGCTACTGTATTATATAATGCATATATT
ACAGAACATTTCCATCAACACAGAAAGGTCTATGGAATAGTGCTAGGACT
ATGCTCCCAAATCCAGTACCCCAGAATTCTCCGGCCACTGGTCCTGGGTCT
GTTTCGGCCTGTGCAGGCCATTTTCCTGGGACAGTCCTCCTGATGGTGGAC
CACATTGCTGGTATATGCACCCCTAGGCCTGCGGGGTGGCCAAAGGGTGA
GTCTTTATGGGGAATGGGGGAGGGGACAGTGGACAGAGCTTTGATGTCCA
CTTGTGTGCACAGAGCTCTTTAAAGCTCTGTGTTAGAGCAGGAGGTGAGA
AGAGAATGGGTGGTCTTAGGGCTCAGGAATTAGGGATCAGCTCTCCCTTT
GCTGTATGAACCTCTGAAGAATCTGAGAATTTAAATATAAATCTTGCCTGC
CAGGCTTTTATGATGATGTATTTGTCAAAACAGAAGTATAGAATATCTTTT
ATATAACAGTTTGTTTTCTTGATTTACAGCGTTTAAATATTTAGGTGTGTG
GTGGGTGGGCCTCCATTTGGACTTTTGCCCCAGGCCTTGCAAGCTAGGGC
ACAGGCCTGAAGCTACGTAAATGCACCTGAGAGAGATTTTTAGTTTGTAA
AGGACAGATTTTAAAGAAATTTGTTCAAGAGAAGAAAGCGAAGTTTCCTG
GCTCATGGGAACATCTGTAGACATAGAGGCAGCTCTGTTCCTGCTTTAATT
TCACTAATATTAACTGTGGTGGTTGCCCACTGAGAAAATTATTACCAGCCA
CACAATTGTAGTGCTTGGCTTTCTCGAGTATTCAAGAGAGTAGCTGCGTGG
GATGGCATGCACTTATAATCCCAGTGACTTGGAAGGCTGAGGCGGGAGGA
TCCCTTGAGTCCAGGAGTTTGAGTCTAGCTTGAGCAACATAGTGATACTCC
ATTTCTAAAATTAAAAAAAAAAAAAAGAATATATATATATATTTGTTAAA
TTTGAAAAAGAGAACCAACAATTCCTTCCTTGAAAAAAAAACTTTTATTTT
AGGTTCAGGGGTACATATTTGTTATACGGGTAAATTGCATGTCACAGGGG
TTTAGTGTTCAGATTATTTCACTAACCAGGTAATAAACATAGTACATGGTA
GATAGTTTTCTGATCCTCACCCTCCTCCCTCCCACCACCCTCTCAAGTAGG
CTCTGGTGTCTGCCGGTCACTTCTTTGTGTCCATATGTACTCAATGTTTAGC
TCCCACTTATAAGTGAGAACATGTGGTATTTGGTTTCTTGTTCCTGTTAGTT
CGTTTAGGATAATGGCCTCTAGCTCCATCCATTTTGCCGCAAAGGACATAG
TTTCATTCTTTTTATGTCTGCATAGTATTCCATCGTGTATATGCGCCACGTT
TTCTTTATCCAGTCTATCGGTGATGGACATTTAAGTTGACTCTATGTCATT
GCTGTTGTGAATAGTGCATGTTTCTTTGTGGCAGAATGATTAATAACAATT
CCTTCTTGAGTGGATAGTTTATTTATGTTCAGAGAAGGCACAATCTGCTCC
ACTCGATTCATTTTTTAAATAAAAACATTGTTTATATGTGTTTGCTAATGC
ATACGTATAAATGGTACTGACGTTTAAAATGTTTGACAATTGTGACTTCAG
ATGCAAATTTTCATGTTGGATATATAGTTTTGTTGGATCTTCAATTAAAAT
TTGATTCCTGTTTTAGTTGGAGTATTTTATGATTCAAGCCTTAAATCAGAA
GACAAGTGAAAAAATGAAGAAAAGAAAAATGAGCAACTCCTTTCATGGA
ATTAGACCACCTCAACTTGAACAACCAGGTGCATTTCTTAGCCAATGTCTA
GACATTCATTAAACATTCATTACAGATCCTTTCTCACAGGTCTTAGAGCAA



TTATTCTCAAACTTGAGCATGCTCAGAGCTTACCTGACATTCTGATTCAGT
CAACCTGGGATAAGGCCTAGAATCTGTGTTAATCAGCCTCCCAAGTGATG
CAAAAGCAGATTGGTACTTGAATCACATTTTGAGAAATACTGCTTTAAAA
ATTGAGCCTATAGATCCTATGTGTCCTAGGTGGGGAGCTGTTCTAGATTAA
AGTCTAATGCTAAGTTACTACTAAATGCAATGCATGAACCTTGATTGGAT
ACTGGTTCAATAAAAACATCTAAAAGATGTTCTTGGGACATGGGTTAAAT
TTTAATACGGACTGGAAATTAGATTATATCATGTAATTACTGTTAATTTTC
TTATGCATCATAATGGTATTGTGATGAATAGGAGAATGTTCCTGTTCCCAG
GAGATGAAGGTGAACGTAGAGTCCCGGGCGCGGTGGCTCACACCTGTAAT
CCCAGCACTTTGGGAGGCCGAGGTGGGAGGATCACAAGGTCAGGAGATC
GAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCCACTAAAAATACAA
AAAAATTAGCCGGGTGAGGTGGCAGGCGCCTGTAGTCCCAGCTACTCGGG
AGGCTGAGGCAGGAGAATGACGTGAACCCAGGAGGCGGAGCTTGCAGTG
AGCAGAGATTGTGCCACTGCACTGCACTCTGGCCTGGGCGACAGAGCAAG
ACTCTGTCTCAAAAAAAAAAAAGAAAGTGTTTTAGAGCCAAAGGATCCTG
ATATCTGCAACTTTTAAATATTTCAGCTGTGTGTATGTGTGTGTGTTGATG
TGTGGATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTTTCTGTCTCTC
TAGAGATAAGGGGAAAATAAAAAATGTTAATAATTGCAAAATCCACGTG
AGGGATATATGTGAAGGGTATATGTGTGTTCATTGCATCATTCTTTCAACT
TTTTTGACTGTTTGAAAATATTTTTAATACAAAGTTCAGGGCAAATAAACT
TTAAAATAAATAAATTATATCAACTGTTATCAGAATTTTCTGCATGATTTT
GTAATAGAAATAGTAGGATAGCACTTTGTTGGATCAATGTCCTTTGGAATT
TAAGGGACCTCATCTCTTTAAAAAAGTGCAGATATATAGACCACATATAT
ATATAAATGATACACACTTGGCTTTTAATTTCCTGGTGTGCAAAGTGAAAG
GGGAGACATGGTCTATTAGGTTGCAAACCCTTGGGCCTTAAATCCTTTCTG
GATTAGAAAATGGGTGGGAAATGACCACATAAATAATGTAGATAGTTAGT
TCTTAGTTCTTATTAATCAAGAAGACAAAATATACCAGATCCTCAGAGAA
AGCAAAACATTACATGTCATTTAGCTTTAAAAGAAATATCTTGGCCCAGG
TATGGTGGCTCATGCCTATAATTCCAGCACTTTGGGAGGCCAAGGTGGGC
AGATCACCAGGGGTCAGGAGTTCGAGACCAGTCTGGCCAACATGGTGAA
ACCCCGTTTCTACTAAAAATACAAAAATTAGCCGGGCATGATGGCGACGC
CTGTAGTCCCAGCTACTCGGAAGGCTGAGGCAGAGCTGCATGAACCAGGG
TGGCAGAGGTTGCAGTGAGCCAAGATCATACCACTGCACTCCAGTGAGAC
TCTGTCTCAAAAAAAAAGAAAAGAAAAGAAAAGAAAAATCTCTTGTGTG
GGTCTTCATGTGAGGGCACTAAGTGATATAGTGGACAGGGCTTTCAAAAG
TGTCTCTTCAGGAAATGCAGCCTCAGCGTTCACAAGGCTGTTTCTTGTACT
CTTCTGTTAAGAGAGCTGTGTGTATAACACTAAAGATATTCCAGAGGTTC
AGAATAATACAGTCTGGGTACATATTTGGGGCTGATTTGTTCCAAGGACG
GATCCTGGGCTCTGGGGCACATGGCATTTAGGGTTCTGTAAAGGGGCCAC
AGGCAGTAGAAGGGAGGAGGGTGGACTGGAATACAGTGCAGGGAGAGCC
TGGCCTCCAAAGGACTTCGTTATTATCTGTTTTATAGGCTGGGGTTTGCTT
TGGAATCAAGCATTTTTATTGCTAAAGAAGTTTGAATTCTACTGATTTAGA
CGGTTGCATACCCTTCAAACAACCCTTCACAAATGTCACTTTCCTCAGCTC
CTCTGGATAAAAATGAGATGGCAGATGTTTTACAGTTAGGGTCTGTGGTG



AGGGCCTGGAGTGTAGGTATTCTGAGTTGATTGAGGGCTCATCTCTCTTTG
TTGGTGATCAAACTAGTAAACTGAAGGTTATATTCTCTTTTAGAAATTAGG
GAGCTGAGTTAGCACTTTTGCTGAAGTGTTTTACTAGAAGGAAAAAATGC
TAGTTTTGGAATCCAAATAAAGGGGTCACAATGTTTTCAAACGATCGAGT
TCAAGACTCTGAGCCTTGACTCTGAGAAGTTGCACAATTTTAACAGCTCA
GCCCTCTACCTCTACTTCTIB@MCCCAGGAGGAAAAGGACTTCAGATGTGA
GATTGEB@MTCTTTGGAACTTATTCAGTACTTTGAATTTTTAAAATCAAA GBS
BAAAAGTAAAGAAGGATGACTGTGAAATACTAAAGTTCAGTATTTGGCGG
CTTGTTTTATTTTGGGACACACAAGTAAGAAGAAATGTTATTTTATTGTTC
CGTACGTCATTA GGG TTTTCATTTGCTCTATAAAATGTAAATAAACAT
AGTATTTGTGTGTCTGTGTTATAACATTCTACAGTTCCTGAATAATTAGTTT
ATATATGTTTATAAATTABBMTAAGCAGTAGTAGAAAATCGCTGTTTTTGT
GCATCAAAAAATIGMTAAATATTGGCTGTTTCTTATGCTTTAACCTAATAA
TATTTTAAAATATTATACAATTATATTTAAAGTAAACATGAAATTGTTGGG
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AAAGATTCTGGGGATGTTTCAAATGTAATCGAGAAAGTTAAATGCATTTT
AAARACACCAGGARAGGTAAGTTGATTTGTTGTAAGTTAGTTTACTTTGA
CCCTCTGAATTATAACTCACATACTATGATGAATATAAAATTGAGTCGTTA
GAAGAGTCAAATACTGTATAAATGTAAATGTTTTCCTTAAGTATATTTTAC
CATTTAAATATTTAAAACATAAACATGBGMTATTTGTATCTTAGATTGTGT
GTGTGTGTGTGTGTGTGTGTGTGAGACAGAGACCTGTGTTGCCCABEIEG
GAGTGCGTTGGCATGATCTTGGCTTACTGCAGCCTCCACCTCCTGGGCTCA
AGTGATATCTCCCACCTCAGCCTCCCAAGGAGCTGGGACTATAGATATGC
ATCACCATACCTGGCTAATTTTTAAATTTTTTGTAGAGACERGG TTTTCC
ATGTTGCCCAGGCTAGTCTCAAACTCCTGGGCTCAAGCGATCTGCCCACC
GTAGCCTCCCAABBIEC TGGGATTACAGGCATGAGCCACCACACTCGGCC
CTATCTTAGACTTTAATTTATGTAAGAATTAAAATACATGTGAGTCATGTC
TTTAAAATGCTCGTTTGCGAATTCTGCCTTCTGAAACATTCCCCTGGAGCT
CTGGGAATACACAATCTATATCATGAATAAAAGGCTGTTTAATTTGTCCA
GGTACAGTTAAGGTTATTAGAGAGGGTGCCTTCTCACTCCTCACAATTTAA
GTCTCAAATAGTTTTTGAGAGGAAGGCAGTTTTGAATGTCCCTTTTTCAAG
TGTTCTGAGAAATCTATTCAACGAGGTGGACAGTTAAGGATGATCTCATC
AATTATAGGTTCAAAATTATAAATTAGATTCAAGTTTATAAAAACAGACT
TTGTATATTGCCATAGACTGGTGCACATTAAAACTCTAGTAACTTGGTATT
GTGTAGTCTGTAAGGGCTTTAAAAAACATTTCAAAACTTTAAGACATTAC
ACAATTTAGCCAGTGTATTTTTTTGTCTGATTTTGTGATAAACAAATTGGC
TGCAGTAGATAAGTAAGGTAAGTTATATGCAATACTTAGCGGAGTAAAGG
TATATATTAACTATAAGAAAAATGATGATTCCTTTAATTTTTTAATATAGA
TGACTTTTCTGTTTTCTAAAACCTGTTAACATTTTAAAGTTAATGTTTTACA
AAAATGAAACTGTACTAGCTTTTAGTGAAGATTCTTGATTGTTCTTTAGTT
GAGAAAATAGTCTTTTTTGTAAACAAAGTAACGTGGAATTAAGGGGTAAG
ATTTTTTTTTTTTTAGTAACACATTGAAGCAGGTATACAGAAGCTGTCCAG
TTTTACAAGTATATGGCAGGATGGTAGCTCTTGCAGTCTAATTCAACTAAA
TAATCATTTGTAAAAATTTGCACATATGCCTATATTCTCGTTTTCAAAACA
GTTCATCTAGTTGTCTTGATTAACTTGTTTACGGACCAGTGAAAATGTACA
TCACGTACATTTGTGTTCTCTCAAACTTCTGCTCTCCCATTTTTTTCAAATT
CAAAACAGAATTGATGAGGGAATCTGTTTATAGATTCTCTCCCTCTCTCTC
CAGTTCTCTCATACATTCATGTGTAATATACATCTATAAAATATTCATAAT
ATGCAAATTCATAACCTTTATATGGCTGACAAGTACAGAAATCTTGCCTTT
TCTTCTAACCCTAAACCTTTTCTTGAGTCTTGATTCGGAACACATTCCTTTG
AATACTGAGAATAAAATGAATTCTTATTGGGGAAAGGGAAGGCTGGGTG
ATACGATTCCATGGTATTGCGCTGAATTCCCTCCTCTGCACGGGGAGAAA
GAAGAGTTATTTCACACCTTCTTCCTGTGCTTTCCCAGGGTAAGGGGCTGT
CTCATTTACTGAGTACCACACAGGGGTGTAACTCTGAATTGGGACTTGGG
AAATGTAGATTACAATTGTGAATCTGCCACAAATCATCTCTGTGGCTTTGA
GCAAGTCAGGGCTTCCTATAAAATGAGGGGTAAATTGGATGGTTTCTGAA
GCCTCTGCGAGCTCTCCAATTCAGTGACGCTTTTTGTTTTTGTTTTTTGAGA
CGGAGTCTCGCTCTATCGCCCAGGCTGGAATGCAGTGGTGTGATCTCTGCT
CACTGCAAGCTCCGCCTCCCGGGTTCATGCCATTCTCCTGCCTCAGCCTCC




CGAGTAGTTGGGACTACAGGCGCCCGCCACCACACCCAGCTAATGTTTTT
GTATTTTGAGTGGAGACGGGGTTTCACCGTGTTAGCCAGGATGGTCTCGA
TCTCCTGACCTTGTGATCCTCCCGCCTCGGCCTCCCAAAGTGCTGGGATTA
CAGGCATGAGCCACCGTGCCCAGCCCGGTGATGCTTTTTGACTGCTACTCT
CGTTAAGCGTGGCGGTCACTTGACTCCCATGCCCGAATTCCTTCCATGTGT
ATGACGGTTATGTTGTGTATAGGATCTCAGAATGACTTTATAGGACCAGG
ATTTGTATGATCCTGTTTTGCCTCTCTGTTTTGCTTATGGATACCATTCTGG
AATGTTTTCTTCTGCCTTAGGAGGAAGAATAATATCATTTTTCCCCCCTCA
CCGAAGATTTTAAACTTCCCACCATAGTAGATTAGAGTAAGAAGTAGATG
TCATTTATTCTTATTACTGCTGATGTTATATGTTTATTTCTTAGGGATAAAG
CTTTCAGAGTTCCCTAGCTAGGCAAGCAGAGGATTAGCATTCTGACCAGG
GCTCTCAGGCTCTGAGATTCAGCAGGGGGAATGGGTGGAGACGTCAGAAT
TTAAAGTGAATAAAATATGATATTTCAATAAAAATCATAACTAAGTCTTTC
CAAATTAGGGAACAACATAGACTTTAGGCAAGATTGTGGTCCTAATGAAT
CCTAGTATTTAAAATGACTTATTATTTCATCATCATTTGGGTAACACTACC
TGAAAATATTCAGGCTTGTTTTGTTTATCCACTGTAAATAGACTAAAATTT
AAAAAAAAAAAAAAAAAGAGAAAGAAAGCAAAGCAAAGAAAAAAGGGT
GGAGGGTATGGAAAGGGAGGCCAGCCCTTGACTTCCAGGAGGGTTGGCA
CACAGGGGATACCTGAAGACCACAGAAAGGATAAAGCACTGAGGTCTGA
GTTAGACAGAGAGGCTGCTCCCGGAGCCACTAGCTCCAGCCAGGCGCGAC
AGGACAGACGAGTTATCAAGGGTGAGAGTCTCCGGAACGCCAGATCAAA
AACCCAGGAAACTCTTTATAGGTTCTAGTGGGCTCTGCTGTGAGTAGGAA
GGACAATTAGGATTATAAGATTGGAGATGAAGATGGAGGTGAACCAGCT
GGGCCCGGTGGCTCACACCTGTAATCCTAGCATTTTGGGAGGTCAAGGTA
GGCGGATTGCCTGAGGTTAAGAGTTTGAGACCAGCCTGGGAAAAATGGCA
AAACCCTGTCTCTACAAAAAATCAGCTGGGCGTGGTGGTGCATGCCTGTA
GTCCCAGCTTCTCGGGAGGCTGAGGCACGAGAAGCACTTGAGCCTGGGAG
GTGGAGGTTGCAGTGAGCCAATATCGCACCATTGCACTCTAGCCTGGGCC
ACAGAGCAAGACTCCATCTCAAAAAAGATGGAGGTGAACCACTTCATTAC
TCTACGTTATTTTTTTAACTGTTCACTCCTTTAAGAGAAAATGTTAAGCTA
GTAAGTAGAAGAAGGATATGGTGTGATAAGGGAAAGTTGTATTTTTCTTT
CTTTTTTTTTTTTGGAGACAGGGTTTCACTCTGTTGCCCAGGCTGGAGTGC
AGTGGCATAATCTCAGTTTACTGCAGCCTCTGCCCCCTGGGTTCAAGTGAT
TCTACTGCCTCAGCCTCCCAAGTAGCTGGTATTACAGGCACATGCCACCAT
GTCCAGCTAATTTTTGTATTTTCAGTAGAAACAGGGTTTTGCTATGTTGGC
CAGGCTGGTCTCAAACTCCAGACCTCAAGTGCCCACCTTGGCCTCCAAAG
TGCGGGATTATAGGCATGAGCCACTGCACCTGGCCAAAAAATGTATTTTT
CTTAATTACAAATCAAGGACTGTCTTAATGAACAAATTAGGTTGTACATGT
AAACATATTTTAGTAGGCATTTGTATGGAGTTGGACTACTGTTGTCTGTTT
CTCAACAAAGACTCATAGGGTTTCAGGACCTTGCAGCTTCTCAGCAATGG
AGCTGAGTTTTCACTTAGGCAATTTGTTTACTGCTGTGAATGCCAAAGAGA
GCAGTGTTGTTCACTGACAGGCAGCCCATACAGTTCTTAAAGGTAAGTTC
CTTTGAAACCTGTGATCAGAGATGTCATAGAGTAGGGAATCATATTTCTTT
TGAGATTTAGCATAATTTTCCAAATTCCTAGCCTAGCCTATATGTTATCAA



AGCATGTTAAACAACCTTTCCCTGTATTTTTGTTTTCCCTTATAGATTAATT
GCCTAAGGAATTGCAAAACCTATCAAGCCAGAAAACCTTTGTGGTTTTAT
AACACTTCCCTCAAGTTTTTCCTTAATAAGCCGATGCTTGCCGATGTTGTC
TTCGAAATTCAAGGTACGGATCAACTTTTACAAAGTTTATGATTCATTTTT
ATTTCTTGTTTTCTTTCCTTGCTTTCTACTTCAGGTTTGAATGTTTGGTGTG
AAGGAATGATTATTCCCTACTGAGGTATGTAGATTAATACTACCTTAATGT
CAACAAAATCTTCCAGGTAAATAGGAAGTATTTTATTAAAATGATAAAAT
AAATTTATATTTCCCTTAGTATTTTTTCCTTTGCCATATGCTTCATCAACTT
TTAGGGCCTAGCAAGGGATGGGGTGATCTATAATATTTTATTATATATTTT
TGTGTGTATTTCTTTAAGATCCTAGTGTTTGCTGCATCTGGAGCTAACCCC
CTTAAAATTATTTTATCTCTAGCTTATTTTATCCAGCTCTCTTCCTTTTTATT
TGAGCAAAAGGAATTGACCATTATTTTATTCAGCTGTCTTCTGTTTCTTTTG
AGCA

Note:

1. Skb intron upstream of RHOBTB3 Exon6 have 3 Alu elements and the
sequences are marked with yellow background.

2. Skb intron downstream of RHOBTB3 Exon7 have 3 Alu element and the
sequence is marked with gray background.

3. ¢circRHOBTB3 sequence region (Exon6-Exon7) with green background.

4. FUS binding sites are marked with red background.

>hgl9 rmsk AluY range = chr5:95088556-95088856 5'pad = 0 3'pad = 0 strand = +
repeatMasking = none
CCGGGCGCGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGG
TGGGAGGATCACAAGGTCAGGAGATCGAGACCATCCTGGCTAACACGGT
GAAACCCCGTCTCCACTAAAAATACAAAAAAATTAGCCGGGTGAGGTGGC
AGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGACGT
GAACCCAGGAGGCGGAGCTTGCAGTGAGCAGAGATTGTGCCACTGCACTG
CACTCTGGCCTGGGCGACAGAGCAAGACTCTGTCTCAAAAAAAAAAAAG
AAA

>hgl9 rmsk AluSx range = chr5:95089534-95089781 5'pad = 0 3'pad = 0 strand = +
repeatMasking = none
CCAGGTATGGTGGCTCATGCCTATAATTCCAGCACTTTGGGAGGCCAAGG
TGGGCAGATCACCAGGGGTCAGGAGTTCGAGACCAGTCTGGCCAACATGG
TGAAACCCCGTTTCTACTAAAAATACAAAAATTAGCCGGGCATGATGGCG
ACGCCTGTAGTCCCAGCTACTCGGAAGGCTGAGGCAGAGCTGCATGAACC



AGGGTGGCAGAGGTTGCAGTGAGCCAAGATCATACCACTGCACTCCAG

>hg19 rmsk_AluJb range = chr5:95099535-95099813 5'pad = 0 3'pad = 0 strand = -
repeatMasking = none
GGCCGAGTGTGGTGGCTCATGCCTGTAATCCCAGCACCTTGGGAGGCTAC
GGTGGGCAGATCGCTTGAGCCCAGGAGTTTGAGACTAGCCTGGGCAACAT
GGAAAAACCACGTCTCTACAAAAAATTTAAAAATTAGCCAGGTATGGTGA
TGCATATCTATAGTCCCAGCTCCTTGGGAGGCTGAGGTGGGAGATATCAC
TTGAGCCCAGGAGGTGGAGGCTGCAGTAAGCCAAGATCATGCCAACGCA
CTCCCACCTGGGCAACACAGGTCTCTGTCT

>hg19 rmsk AluY range = chr5:95101366-95101665 5'pad = 0 3'pad = 0 strand = -
repeatMasking = none
GGCTGGGCACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGA
GGCGGGAGGATCACAAGGTCAGGAGATCGAGACCATCCTGGCTAACACG
GTGAAACCCCGTCTCCACTCAAAATACAAAAACATTAGCTGGGTGTGGTG
GCGGGCGCCTGTAGTCCCAACTACTCGGGAGGCTGAGGCAGGAGAATGG
CATGAACCCGGGAGGCGGAGCTTGCAGTGAGCAGAGATCACACCACTGC
ATTCCAGCCTGGGCGATAGAGCGAGACTCCGTCTCAAAAAACAAAAACA
AAAA

AluY Matches AluY:

Range 1: 1 to 300 Graphics

NW Score Identities Gaps Strand

439 272/305(89%) 5/305(1%) Plus/Plus

Query 1 CCGGGCGCGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGAGGA 58

UL LELEEEEEE L LEELEE UL CE LT LEEE L T

Sbjct 1 GGCTGGGCACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGAGGA 60

Query 59 TCACAAGGTCAGGAGATCGAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCCACTAA 118

|||J|||I|||||||\|||||||||||||\|||||||I|||||||]|\IIIIIIIIII \

Sbjct 61 AAGGTCAGGAGATCGAGACCA GTCTCCACTCA 120
e T T T
Sbjct 121 AGCTGGETGTGCTGECGEGCGCCTETAGTCCCAACTACTCGGGAG 180

Query 179 GCTGAGGCAGGAGAATGACGTGAACCCAGGAGGCGGAGCTTGCAGTGAGCAGAGATTGTG 238

|||]|||I|||I|||\| L L1 |\II|||||I|||||||]|J|||I|||I

Sbjct 181 TGAGGCAGGAGAATGGCATGAACCCGGGAGGCGGAGCTTGCAGTGAGCAGAGAT---- 236

Query 239 CCACTGCACTGCACTCTGGCCTGGGCGACAGAGCAAGACTCTGTCTCAAAAAAAAAAAAG 298

CUELELEEEL L L L L DL LT

Sbjct 237 -CACACCACTGCATTCCAGCCTGGGCGATAGAGCGAGACTCCGTCTCAAAAAACAAAAAC 295
Query 299 AAA 301

Sbjct 296 AAAAA 300

AluY Matches AluJb:



Range 1: 1 to 279 Graphics

NW Score Identities Gaps Strand
137 215/308(70%) 34/308(11%) Plus/Plus
Query 1 CCGGGCGCGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGAGGA

L L LELUEEEEE LU L L

Sbjct 1 GGCCGAGTGTGGTGGCTCATGCCTGTAATCCCAGCACCTTGGGAGGCTACGGTGGGCAGA

Query 59 TCACA--AGGTCAGGAGATCGAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCCACT

N NN A R e N A R

Sbjct 61 TCGCTTGAGCCCAGGAGTTTGAGACTAGCCTGGGCAACATGGAAAAACCACGTCTCTACA

Query 117 AAAAATACAAAAAAATTAGCCGGGTGAGGTG--GCAGGCGCCTGTAGTCCCAGCTACTCG

(11111 |III| LERLEE DL L T LELLLLLELLLLL T

Sbjct 121 AAAAATT -TTAGCCAGGTATGGTGATGCATAT--CTATAGTCCCAGCTCCTTG

Query 175 GGAGGCTGAGGCAGGAGA-ATGACGTGAACCCAGGAGGCGGAGCTTGCAGTGAGCAGAGA

CEELULLEUEE L T L LD TEELELEEE L L LT

Sbjct 177 GGAGGCTGAGGTGGGAGATATCACTTGAGCCCAGGAGGTGGAGGCTGCAGTAAGCCAAGA
RSN N T

Sbject 237 TCATGCCA----AC-GCACTCCCACCTGGGCAACACAG---GTCTCTGTCT

Query 294 AAAAGAAA 301

AluSx Matches AluJb:
Range 1: 1 to 279 Graphics
NW Score Identities Gaps Strand
139 196/279(70%) 19/279(6%) Plus/Plus
Query 1 CCAGGTATGGTGGCTCATGCCTATAATTCCAGCACTTTGGGAGGCCAAGGTGGGCAGA
sbjct 1 cottoactohberbbittitbbichatelbAdbAbortbdhbilmiodbtbdbbade

Query 59 TCACCAGGGGTCAGGAGTTCGAGACCAGTCTGGCCAACATGGTGAAACCCCGTTTCTACT

L L L LT L T DL T T

Sbjct 61 TCGCTTGAGCCCAGGAGTTTGAGACTAGCCTGGGCAACATGGAAAAACCACGTCTCTACA

Query 119 AAAAATACAAAAATTAGCCGGGCATGATGGCG-ACGCCTGTAGTCCCAGCTACTCGGAAG

A e O A A A AR AR R A A A Y

Sbjct 121 AAAAATTTAAAAATTAGCCAGGTATGGTGATGCATATCTATAGTCCCAGCTCCTTGGGAG

Query 178 GCTGAGGCAG-AGCTG-CA--TGAACCAGGGTGGCAGAGGTTGCAGTGAGCCAAGATCAT

RS A A e A e A A AN |II|I|IIII|I

Sbjct 181 GCTGAGGTGGGAGATATCACTTGAGCCCAGGAGGTGGAGGCTGCAGTAAGCCAAGA'
Query 234 ACCACTGCACTCC-—=m=m———————= AG 248

L LLLL ||

Sbjct 241 GCCAACGCACTCCCACCTGGGCAACACAGGTCTCTGTCT 279

AluSx Matches AluY:

58

60

116
120
174
176
233
236
293

279

58

60

118
120
177
180
233
240



Range 1: 1 to 300 Graphics

NW Score
165

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbijct

Sbjct

59
61

119

176

233
239
299

Identities Gaps Strand
211/302(70%) 8/302(2%) Plus/Plus

CCAGGTATGGTGGCTCATGCCTATAATTCCAGCACTTTGGGAGGCCAAGGTGGGCAGA

CEL LR EEE LT T T ]

GGCTGGGCACGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGAGGA

TCACCAGGGGTCAGGAGTTCGAGACCAGTCTGGCCAACATGGTGAARACCCCGTTTCTACT

LELL LU DL LEEEEEE UL L LT LEEL] ] T

TCACAAGG--TCAGGAGATCGAGACCATCCTGGCTAACACGGTGAAACCCCGTCTCCACT

CAAAAA--TTAGCCGGGCATGATGGCGA-CGCCTGTAGTCCCAGCTACTCGGA

AAAAATA
IIIIIIIIIIH LEVEL TE L ELEEL LT T

ACAAAAACATTAGCTGGGTGTGGTGGCGGGCGCCTGTAGTCCCAACTACTCGGG

AGGCTGAGGCAG-AGC-TG-CATGAACCAGGGTGGCAGAGGTTGCAGTGAGCCAAGATCA

CLCEELLEEEEE TE L PR DL L T LD T

AGGCTGAGGCAGGAGAATGGCATGAACCCGGGAGGCGGAGCTTGCAGTGAGCAGAGATCA
i

CACCACTGCATTCCAGCCTGGGCGATAGAGCGAGACTCCGTCTCAAAAAACAAAAACAAA

AA 300

58

60

118
118
175
178
232
238
248

298



