
A ...((((((((....((((((........((((((((.(((.....))).)))))))).((((((((((..(((.....(((.....)))
hg38 GGAGCCGCCGC--A-GGUGUU-UCUUUUACUGAGUGCAGCC-CAU-GGCCGCACUCAGGUUUUGCUUUUCACCUUCCCAUCUGUGAAAGA
panTro4 GGAGCCGCCGC--A-GGUGUU-UCUUUUACUGAGUGCAGCC-CAU-GGCCGCACUCAGGUUUUGCUUUUCACCUUCCCAUCUGUGAAAGA
rheMac3 GGAGCCGCCGC--A-GGUGUU-UCUUUUACUGAGUGUGGCC-CAU-GGCCGCACUCAGGUUUUGCUUUUCACCUUCUGAUCUGUGAAAGA
dasNov3 GGAGCCGCCGC--A-GGUGUU-UCUUUUACUGAGCGC-GGCUCAUGG-CCGCGUUCAGGUUUUGCUUUUCACCUUUGAGUCUGUGAGAAG
loxAfr3 GGAGCCGCCGC--AGGGUGUUUUCUUUUACUGAACGCAGCU-CAU-GGCUGCGUUCAGGUUUUGCUUUUCACCUUUGAGUCUGUGAGAAA
bosTau8 GGAGCCGCCGC--A-GGUGUU-UCUUUUCCUAGAUGC-GGCUCAUGG-CCGCAUCCAGGUUUUGCUUUUCACCUUUGAGUCUGUGAGAAA
rn6 GGAGCCGCCGC--A-GGUGUU-UCUUUUCCUGACCGCAGC--CACGAGCCUCGGUCAGGUUUUGCUUUUCACCUUUG--UCUGUGAGAAU
mm10 GGAGCCGCCGC--A-GGUGUU-UCUUUUCCUGACCGC-GGCUCAUGG-CCGCGCUCAGGUUUUGCUUUUCACCUUUGUCUGAGAGAACGA
canFam3 GGAGCCGCCGC--A-GGUGUU-UCUUUUACUGGAUGA-GGCUCAUGGCC-ACAUUCAGGUUUUGCUUUUCACCUUUGAGUCUGUGCGAAA
echTel2 GGAGCCGCCGCCGA-GGUGUU-UCUUUUACUGGACGCAGCC-CCU-GGCUGCCUCCGGGUUUUGCUUUCCACCUUUCAG-AUGUGAGAA-
oryCun2 GGAGCC-CCGC--G-GGGGUC-UCUCUUCCUGCGUGA-GGCUCAGGGCC-GCCCUCAGGUUUUGCUUUUCACCCUGGAGUCCGUGAGAAC

..........))).)))))))))))))))).))))))))..(((((((...))))))).((((.......))))((((.....)))).
hg38 --GUGAGC--AGGAAAAAGCAAAAGGCGCUGGUGGUGGCACGUCCAGCACGGCUGGGCCGGGGUUCGAGUCCCCGCAGUGUUGCUGCU
panTro4 --GUGAGC--AGGAAAAAGCAAAAGGCGCUGGUGGUGGCACGUCCAGCACGGCUGGGCCGGGGUUCGAGUCCCCGCAGUGUUGCUGCU
rheMac3 --GUGAGC--AGGAAAAAGCAAAAGGCACUGGUGGUGGCACGUCCAGCACGGCUGGGCCGGGGUUCGAGUCCCCGCAGUGUCUCUGCU
dasNov3 --AUGAGC--AGGAAAAAGCAAAAGGCGCUGGUGGUGGCACGUCCAGCGGAGCUGGGCCGGGGUUCGAGUCCCCGCGGCGUCCCUGCU
loxAfr3 --AUGAGC--AGGAAAAAGCAAAAGGCGCUGGUGGUGGCACGCCCUGCAGUGCUGGGCCGGGGUUCGAGUCCCCGUGGCGCCUCUGCU
bosTau8 --AUGAGC--AGGAAAAAGCAAAAGGCGCUGGUGGUGGCACGCCUGGCACUGCUGGGCUGGGGUUCGAGUCCCUGCAGCGUCCCUGCU
rn6 --GUGAGC--AGGAAAAAGCAAAAGGCACUGGUGAUGGCACGCCC-----GUGUGGGCCGGGGUUCGAGUCCCCGCAGU-ACCCUGCU
mm10 ACGUGAGC--AGGAAAAAGCAAAAGGCACUGGUGGCGGCACGCCC-GCACCUC-GGGCCAGGGUUCGAGUCCCUGCAGU-ACCGUGCU
canFam3 --ACAAGG--AGGAAAAAGCAAAAGACGCUGGUGGUGGCACGCCCAGCACUGCUGGGCCAGGGUUCAAGUCCCUGUGGCGUCCCUGCU
echTel2 --AACAGC--AGGAAAAAGCAAAAGACGCCGGUGGUGGCACGCCCGGCGGUGCUGGGCCGGGGUUCGAGUCCCCGUGGCGCCUCUGCU
oryCun2 --GCGAGCAGAGGAAAAAGCAAAAGGCGCUGGUGGCGGCACG-CCAGCACUGCUGGG-CGGGGUUCGAGCCCCCGCGGCGCCCCUGCU
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B ...(((((((((.(((((((.((((.(((((....)))))((((((....)))))))))).))))))).))))..(((((..........
hg38 GCAGCAGAUGACAUCCACCGCUCCCUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUAGGAGUUAAAAGAUUAAUUGCAGAA
panTro4 GCAGCAGAUGACAUCCAUCGCUCCCUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUAGGAGUUAAAAGAUUAAUUGCAGAA
rheMac3 GCAGCAGAUGACAUCCACCGCUCACUCAUGGUUGACUAUGUGACUGAGGUCAGUCAGUGGAUGGUAGGAGUUAAAAGAUUAAUUGCAGAA
loxAfr3 GCAGCAGAUGACAUCCACCGCUCACUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUUAAGAGAUUAAUUGCAGAA
oryCun2 GCAGCAGAUGACAUCCACCGCUCACUCAUGGUUGACCAUGUGACUGAAGUCAGUCAGUGGAUGGUGGGAGUUAAAAGAUUAAUUGCAGAA
bosTau8 GCAGCAGAUGACAUCCACCGCUCACUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUUAAAAGAUUAAUUGCGGUA
dasNov3 GCAGCAGAUGACAUCCACCGUUCACUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUUAAAAGAUUAAUUGCGGAA
canFam3 GCUGCAGAUAACAUCCACUGCUCACUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUUAAAAGGUUAAUUGCAGAA
echTel2 GCGGCAGAUGACAUCCACCGUUCACUCAUGGUCGACCAUGUGACGGAGGUCAGUCAGUGGAUGGUGGGAGUUAAGAGAUUAAUUGCAGAA
mm10 GCAGCAGAUGACAUUCACCGAUCACUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUAAAAAGAUUAAUUGCAGAA
rn6 ACAGCAGAUGACAUUCAUCGAUCACUCAUGGUUGACCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUUAAAAGAUUAAUUGCAGAA
monDom5 GGAGCUGAUGACAUACAUCGAUCACUGAUGGUGGAUCAUGUGACUGAGGUCAGUCAGUGGAUGGUGGGAGUGAAAAGGUUAAUUGCAGAA
galGal4 GCAGCCGACGAGAUCCACCGCUCGCUGAUGGUGGACCACGUGAACGAGGUGAGCCUGUGGCUGGUGGGCGUCAAGCGGCUGAUCGCCGAG
danRer10 GCAGCGGAUGAGAUCCACCGAGGCCUAAUGGUGGACCACGUUUCUGAAGUCAGUCAGUGGAUGGUGGGAGUGAAGCGUCUCAUCGCUGAA
fr3 GCAGCAGAUAAGAUCCAUCUGUCUCUGAUGGUGGAUCACGUUACUGAGGUCAGCCAGUGGAUGGUCGGCAUCAAACGGCUCAUUGCUGAA
tetNig2 GCGGCAGACAAGGUCCAUCUCUCUCUCAUGGUGGAUCAUGUUACUGAGGUCAGCCAGUGGAUGGUCGGCGUCAAACGGCUCAUUGCUGAA

......))))).((((((...((......~~~~~~~~~~~~~~~)).....))))))......)))))..
hg38 AAGAGGAGUCUGUUUUCAGA-GGAGGCAG---------------CC---AAUGAAGAGA--AAUCUGCAG
panTro4 AAGAGGAGUCUGUUUUCAGA-GGAGGCAG---------------CC---AAUGAAGAGA--AAUCUGCAG
rheMac3 AAGAGGAGUCUGUUUUCAGA-GGAGGCAG---------------CC---AAUGAAGAGA--AAUCUGCAG
loxAfr3 AAGAAGAAUCUGUCUUCAGA-GGAGGAAG---------------CC---ACUGAAGAGA--AAUCUGCAG
oryCun2 AAAAGGAGUUUAUCUUCAGA-GGAGGCAG---------------CC---AAAGAAGAGA--AAUCAGCAG
bosTau8 AAGAGGAGUCUGUUUUCAGA-GGAGGAGG---------------CC---AAUGAAGAGA--AAUCCAUAG
dasNov3 AAGAGGAGUCUAUCUUCAGA-GGUGGCGG---------------CCGCCACUGAAGAGA--AAUCUGCAG
canFam3 AAGAGGAACCUGUCUUCAGA-GGAAGAGG---------------CC---AAUGAAGAGA--CAUCUACAG
echTel2 AAGAAGACUCUGUCUUCAGA-GGAGGAAA---------------CC---ACUGAAGAGA--AAUCUGAAG
mm10 AAGAAGAGUCUAUCUUCAGA-GGAGA------------------CC---AAAGAAGAGA--AAUUUACAG
rn6 AAGAGGAGUCUAUCUUCAGA-GGAGA------------------AC---AAAGAAGAGA--CAUCUACAG
monDom5 AGGAGGAGUCUGCCUUCAGG-GGAAG------------------CC---GAUAAGGAGA--AGCCUACUA
galGal4 UGCAGGAACCUGCCCACGGC-CGAGC------------------CG---GGCGAGGACAGCAA-------
danRer10 GCUCGAAGUCUGAAGCCAGA-ACAGAUCA---------------GU---AG-------------------
fr3 ACCAGGAAACUGAGUCCAGA---------A------------CU-----UUUGGAA--------------
tetNig2 ACCAGGAAACUGAAUCCUGAA--------CUUUUGGAGCCGCUU-----AA------AA--AAUCUGAGG
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Supplemental Figure S4. Examples of structured domains in lncRNAs. (A) tRNA-like structure in

the 3’ end of NEAT1. CMfinder predicts the 3’ end of NEAT1 as highly structured. CRS M0235907

(pscore=110.19, FDR=2.25) includes two stems (stem 4 and 5 counted from 5’ end) that perfectly

match the cloverleaf structure of the NEAT1 tRNA-like small RNA described in (Sunwoo et al.),

whereas the other two stems of the cloverleaf structure fold back to the 3’ end of NEAT1 (stem 1). In

addition, U-rich motif 2 and the encoded short poly(A) tail-like moiety are perfectly complementary

(stem 3), and between U-rich motif 1 and 2 a conserved stem-loop is predicted as suggested in (Sunwoo

et al.) (stem 2). (B) Three-way junction of the SRA1 lncRNA. CMfinder predicts the CRS M2215683

(pscore=66.87, FDR=11.72) that overlaps the three-way junction branching helices H15, H16 and H17

in the domain III of the SRA1 lncRNA (and most 3’ coding exon of SRA1) as described in (Novikova

et al.).


