(A) SINE1-1_EBu
TGTTCATAGTGTTTTGTAATAARCATACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGARAGACGAACARCAAC
ATACATCATGTTTATATAGCTTGATACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGAAAGACGAACAACAAC
TGTGCTGTACATAGTTTTTGGCCCCACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTARCGGGAGCAGCCGARAGACGAACAACAACAACAAC —
ACCCCTCACTTCACTGATGGGARARACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGAAAGACGAACAACAACAACA!
NNNNNATATATATATGTGGGGTTTAGCCGGGCGTAGTGACGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGARAGACGAACAACAAC
TTGTCAGGTTGACATGGCAGATGAGACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTARCGGGAGCAGCCGARAGACGAACAACA —
ATCTAAAGTTAACCACTAGTCATGCACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGAAAGACGAACAACAAC

AGTH :TTTT GTAATAACATTAACATT
'AGCTTGGATAATTCA
—ACATAGTTTTTGGCCCCATCTCTCA
ACTTCACTGATGGGAAAATTAAGAT
ATGTGTGGGGTCTGCTTACACATTG
ACATGGCAGATGAGAGGAGAAGGCT
BACCATTAGTCATGCAGTCATGTTC

CCCTATACATTAATTGGGGTCATGAACCGGGCGTAGTGGCGTGCGCCTGTAATTCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGAAAGACGAACARCAACAAC ATTAATTGGGGTCATGCTGATCCTC
CTAATGACACGAATAGGAGCTTGARACCGGGCGTAGTGGCGTGCGCCTGTARATCCGGCGACTCGGAGGGT //GCGACCCCTAACGGGAGCAGCCGARAGACGAACAACAACA-— ACGAATAGGAGCTTGAACTCAGGAA
GAAGGTTGACATCATGTACTTTCTAACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGARAGACGAACAACARCAACA ACATCATGTACTTTCTARATTGTAG
TCCTCCATAGGARATGCTCTGCTGGACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GTGGCGACCCCTAACGGGAGCAGCCGARAGACGAACAACACA- A\

GGAAATGCTCTGCTGGGTGTGGTG

TAGGTGTTGTGTARACAAATAG
—-ATATCTTGTAGCCTTCTAATCCTGT
—~ACCTTTTTAGTATTCCAAGGTAGGG

AATTTATGATGTAGGAGTTGTGTARACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT // GCGACCCCT. GGGAGCAGCCG GACGAACRACAAC
CACCGATATATATTGTAGCCTTCTGACCGGGCGTAGTGGCGTGCGCCTGTAATCCAGCTACTCGGAGGCT //GTGGCGACCCCTAACGGGAGCAGCCGARAGACGARACAAC
TGTGTTGTCACCTTTTTCGTATTCTACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTCACGGGAGCAGCCGAAAGACGAACRACAACA:
GGGGARATAATACAATATAAGTGGCACCAGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT / /GCGACCCCTAACGGGAGCAGCCG. GACGAACAACAACAAC] —-ATACAATATAAGTGGCGTAGGTTCA
AACTTTGACTTTGGTTTCACTTTTGACCGGGCGTAGTGGTGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCAARAGACGAACAACAACAACACA-~ =ACTTTGGTTTCACTTTTTAGTTTTC
ARACAGCACATGATGTCGATARCTARACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT / /GCGACCCCTAACGGGAGCAGCCG GACGAACAACAACAACAACARACA--ACATGATGTCGATARCTAATTTAAC
GATTGAARACCAGGCGTAGTGGCGTGCGCCTGCAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGAAAGACGAACAACAACAACAAC— ~ATACAACGCCGGATTGAACAGTTTA

AGTGT CCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT //GCGACCCCTAACGGGAGCAGCCGAARGATGAACAACCA -ACATGGGTCAGTGTTCAGCTCTCCA
TGRATATACCGGGCGTAGTGGCGTGCGCCTGTAATCCGGCTACTCGGAGGCT // GCGACCCCTAACGGGAGCAGC ----GTGACATGAARTGGAARAACCTCACG
GGATCCGTTAG! :“GTGCTTGRGTTRAACCCAGCCACTGTGGTTGCACAAGTTAGTGCACTCTCAGCGCCG//GCAACCCCTAATGGAAGCAGCCGAATGAAGAAGAAGAAG ———————————— AGGAGTGCTTGAGTTAGCTCAAGAG

GTGATGACAARATAAATTGAG
TGTTCTTCCTCCGTAAAAA

TATTAAATGAGATGTG. AARAACCCAGCCACTGTGGTTGCACAAGTTAGTGCACTCTCAGTGCCG//GCGACCCCTAACGGGAGCAGCCARAATAAGA-—
GTGAATCATTCAATGTTC TT CGTCCAACCCAGCCACTGTGGTTGCACAAGTTAGTGCACTCAGTGCGGGT //GCGACCCCTAATGGGAGCAGCCARAAGAAGAAGA-

(C) RTE-4_EBu

ACCCGTTGCTTCACTGAATATGGTTCCGGCGTGTGCCCCAGT TTAGAATAGGTACACCGTACCCCTGTGT //CCCACTCTTGCAGGGAARRATGGCCTTTARAA-TGCCCTTTGTGTGTT -~ --GTTGCTTCGTTGAATATGGGAAGGG
GGRAAATTTTCTTCTCATTCATCCACCTGGTGTGTGCCACAGTTTAGAATAGGTACACAGTATCCCTGCGT //CCCCCCTCGAGCAGGGGARAATGGCCTTARARATTCCTGT TGTGTGTGTTG-TCATCCCTGTTTCCTACCTGTGTAC

(D) SINE2-1_EBu

TCCTTACCCTGGCCTAATATATAATGCCTGGTGT TGGTGCAGTGGT TAGGGCAGCGGCTTGGGATCCAAG/ /GTGACCCCTAACGGGAGCAGCCGARAGAAGAAGARGAAGA- —————————— CCCTGGCCTAATATATCCCAAATTT
CCCCACATCCCAGTCGTAGTTAGGAGCCTGGTGT TGGCGTAGTGGTTAGGGCAGCGGCTTGGGATCCAAG/ /GCGACCCCTAACGGGAGCAGCCGAAAGAARGAAGAAGAAGAAGAT - -CCAGTCGTAGTTAGGGTTAAAAGGA
TACCATGCTCCTGACAGAGTGATGAGCCTGGTGT TGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCAAG/ /GCGACCCCTAACGGGAGCAGCCGAAAGAAGAAGAAGAA- GCTCCTGACAGAGTGATGGTGCTGC
ATTAATACGCTARGCCATATTTTATGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCAAG/ /GCGACCCCTAACGGGAGCAGCCGARAGARAGAAGAAGAAGAAG: ACGCTAAGCCATATTTGGTGGACGT
ATTGGTGGATGATGTATTTGGCACAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARA //GCGACCCCTAACGGGAGCAGCCGARAGAAGAAGARAG: -ATTGGTGGATGATGTAGAGATATAT
AATTAGGGAGGTTGCAG! AAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARA //GCGACCCCTAACGGGAGCAGCCGARAGAAGAAGAAGARA- -~ GAGGTTGCAGCCGCTCTTAAGAGAT
GARAACACTATTCATAACTTCAGAAGCCTGGTGT TGGCGCAGTGGTTAGGGCAGCGGCTTGGGATCCAAR //GCGACCCTTAACGGGAGCAGCCGAARGAAGAAGAAGAAGAG— ATTCATAACTTCAGARAATCACGAA
CCATTTATAATAGATACTTCTTCAAGCCTGGTGTTGGCGCAGTGGTTAGGGCAGCGGCTTGGGATCCAAG/ /GCGACCCCTAACGGGAGCAGCCG GAAGAAGAAGAAGAAGAAGAAGAAGACTTCTTCATGGCGAGGCGATTGCG
GTGCTACTTAATTCAAGATTGTGAAGCCTGGTGTTGGCGCAGTGGTTAGGGCAGCGGCTTGGGATCCAAR //GCGACCCCTAACGGGAGCAGCCGAAAGAAGAAGAAGAAG! ----ACTTAATTCAAGATTGTGGCAACTG

ACCATACTCTGTGCAGAGCATTGARGCCTGGT GTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCAAG/ / GCGACCCCTAACGGGAGCAGCCGARAGAGGARAGAAGRAG-——————————— ACTCTGTGCAGAGCATTGGTGCTGC
TTGTATATGCAATCAACTTTGTAARAGCCTGGTGT TGGCGCAGTGGTTAGGGCAGTGGCTTGGGATCCAAR / /GCGACCCCTAACGGGAGCAGC - ATGCARTCARCAATGGGAACACATG

TGTATACCATCATGTATTATCATT
GCTATATATCATTCTTGGGCCAATC
TGCTTTTTGAACTTCAAGTGTCAGT
ATTATACAGTGTATTACACACACAT
ACTGTTATGCCCAACTTATGTTTT
GATACCGGAGGATTGGAGAGTAGC
TTCGTCAGTCAACTTTGTATAAGC
TGTATTGTGGGCCGGGGGTCGGTG
GGCATTCACCAAAATGGCACGCCA

ATGTGCATATGTATACCATCATGTAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARA //GCGACCCCTAACGGGAGCAGCCGARAGAAGAAGAAGAAG
AATATCATGCTATCTATCATTCTTAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARA//GCGACCCCTAACGGGAGCAGCCGARAGAAGAAGAAGAA:
AGGTCTGCTTTTTGAACTTCARARAAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARA //GCGACCCCTAACGGGAGCAGCTGARAGAAGAAGAAGAATA-
CACATTATACAGTGTATT. CGAAGCCTGGTGTTGGCGCAGTGGTTAGGGCAGCGGCTTGGGATCCAAA/ /GCGACCCCTAACGGGAGCAGCCARAAGAAGAAGAAGAAG-~
TAGTTGGGACTGTTATGCCCAAGGAGCCTGGTGTTGGCGCAGTGGTTAGGGCAGTGGCTTGGGATCCAAG/ /GCGACCCCTARCGGGAGCAGC
CAGGACAGATACCGGAGGATTGGATGCCTGGTGT TGGCGCAGTGGTTAGGGCAGCGGCTTGGGATCCARR //GCGACCCCTAACGGGAGCAGCCGAARGAAGAAGA-—
AGATTCGTCAGTCAACTTTGTATAAGCCTGGTGTTGGCGCCGTGGT TAGGGCAGCGGCTTGGGATCCAAG//GCGACCCCTAACGGGAGCAGCCGAARGAGGARGAAG-
ATACATACATATATTGTGGACCGGAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARG/ /GCGACCCCTAACGGGAGCAGCCGARAGAAGAAGAAGAAG
AACAGCTACATGGGCATTCACCGAAGCCTGGTGTTGGCGCAGTGGT TAGGGCAGCGGCTTGGGATCCARA //GCGACCCCARACGGGAGCAGCCGARAGAAGAAGAAGAA-

QEBPEQs

Figure S1. Target site duplications (TSDs). TSDs are shown in red. (A) SINEI-1_EBu and (D) SINE2-
1_EBu, only the representative 20 copies are shown. (B) RTE-2 EBu and (C) RTE-4_EBu, all full-length

copies are shown.



UCON3_[78-131] CCAG-CAGGGTTAACTCAGCCCTTCATCCTTCTAA-GGTAGATAAATTGAGTTCCA Euteleostomi

UCON3_CM_ [64-116] CCGG--TGGGTCCACTCAGCCCTTCACCCTTTTGA-GGTCGATAAAATGAGTACCA Callorhynchus (shark)
SINE2 -1 EBu_[ 88-140] CCAG--GGGGTTGACTCAGCCTGTCATCCTTCCGA-GGTCGGCGAAATGAGTACCA Eptatretus (hagfish)
SINE2 -1B EBu [ 91-143] CCAG--GAGGTTGACTCAGCCTGTCATCCTTCCGA-GGTCGGCGAAGTGAGTACCA

SINE2-2_EBu_[88-142] CCAGGTGGGGTTGACTCGGCCTGTCATCCTTCCGA-GGTCGGCAARAATGAGTGCCA

SINE2 -ZB_EBu_ [90-144] CCAGGTGGGGTTAACTCAGCCTGTCATCCTTCCGA-GGTCGGCAAAATGAGTGCCA
SINE2-2C _EBu_[88-142] CCAGGTGGGGTTGACTCTGCCTGTCATCCTTCCGA-GGTCGGCAAAATGAGTGCCA
SINE2 -3_EBu_ [87-139] CCAG--GGGGTTGACTCAGCCTGTCATCCTTCCGA-GGTCGGCGAAATGAGTACCA
SINE2 -3B_EBu_ [90-144] CCAGGTAGGGTTGACTCAGCCTGTCATCCTTCCGA-GGTCGGCAAAATGAGTACCA
SINE2 -3C_EBu_ [87-141] CCAGGTGGGGTTGACTCAGCCTGTCATCCTTCTGA-GGTTGGCGAAATGAGTACCA

SINE2-4_EBu_[88-140] CCAG--GGGGTTGACTCAGCCTGTCATCCTTCCGA-GGTCGGCGAAATGAGTACCA

SINE2-9 EBu_[85-139] TCAG-GGGGGTTGACTCAGCCTGTCATCCTTCCGAAGGTCGGTGARATGAGCACCA

SINE2-10 EBu_[86-138] CCAG--GGGGTTGACTCAGCCTGTCATCCTTCCGA-GGTCGGTGAAATGAGTACCA

SINE2-5 PM [64-113] = ----- GGGGGTTGACTCAGCCCATCATCCCTCTGG-GGTCGATAARATGAGTACCA Petromyzon (lamprey)
SINE2-1_CrH [84-131] = ------- AGGTTGACTCAGCCTTCCATCCTTCCGA-GGTCGGTARAATGAGGACCC Crotalus (snake)
SINE2-1_NAm [67-113] -GTGCTCACCAAGCCTTTCATCCCTCCGG-GGTCGATAAATTG-GTACCA Necator (hookworm)
SINE2-2 NAm [72-118] = ------- GTGCAAACCAAGCCTTTCATCCCTCCGG-GGTCGATAAATTG-GTACCA

SINE2-15 ADi_[104-151] -------. AAGTTCACTCAGCTTTCCATCCTTCCGA-GGTCGGTARAATGAGTACCA Acropora (coral)
SINE2-21 ADi_[127-174] - -AAGTTCACTCAGCTTTCCATCCATTCGT-GGTGGGTAARATGAGTACCA

SINE2-1_XB [98-144] = ------- AGGCCAACTCAGCCTTCCATCCTTCCGG-GGTCGGTGAA-TGAGTACCG Xenoturbella
SINE2-2 NW_[68-114] = ------- GGGTCCACTCAGCCTTTCATCC-ACTGG-GGTCGATAAAATGAGTACCA Nemertoderma

Figure S2. Sequence alignment of UCON3 domains of SINEs. Nucleotides identical to those of UCON3
are colored in red. The positions inside of Repbase entries are shown in parentheses. Abbreviations for
organism names are as follows: ADi, Acropora digitifera (coral); CM, Callorhinchus milii (elephant shark);
CrH, Crotalus horridus, timber rattlesnake; NAm, Necator americanus (hookworm); NW, Nemertoderma

westbladi (acora); PM, Petromyzon marinus (sea lamprey), XB, Xenoturbella bocki.



A-Box

B-Box

SINE2-1_EBu_[ 1-70] ----GCCTGGT--GTTGG-- -CGCAGTGGTTAGGG---CAGCGGCTTGGGATCCAAG-AGGTCCTGAGTTSAA-----GCCCCGTTGG
SINE2-1B EBu_ [1-70] -GCCTGGT--GTTGG- -CGTAGTGGTTAGGG---TAGCGGCTTGGGATCCAAA-AGGTCCTGAGTTCAA- -GCCCCGTTGG
SINE2-9 EBu_ [1-70] ---AGCCTGGT--G-TGG- -CTCAGTGGTTAAGG---CGGTGGCTTGGGATCCTTG-GGGTCCTGAGTTCGA- -GCCCCGCTGG
SINE2-10_EBu_[1-71] ---AGCCTGGT--GTTGG--—--——— CTTAGTGGTTAGGG---TGGCTGGCTTGGGATCCTA-GGGTCCTGAGTTTGA--—-— GCCCCGTTTT
SINE2-2 EBu [1-72] --ATGCCTGGT--GTTGG------- CTTAATGGTTAGGG---TGGTGGGCTTGGGATCCTA-GGATCCTGAGTTCAA--—~-~ -ATCCCGCTCG
SINE2-2B EBu_[1-74] ATATGCCTGGT--GTTGG--—-——-! CTTAATGGTTAGGG---TGGCGGGCTTGGGATCCTA-GGGTCCTGAGTTCAA--—~-~ -ATCCCGCTCA
SINE2-2C EBu_[1-72] --ATGCCTGGT--GTTGG------~ CTTAATGGTTAGGG---TGGTGGGCTTAGGATCCGA-GGATCCTGAGTTCAA--—-~-~ ATCCCACTCG
SINE2-3 EBu_[ 1-70] ---AGCCTGGT--GTTGG------- CTCAGTGGTTAGGG---TGGC-GGCTTGGGATCCTA-GGGTCCTGAGTTCAA--—--~ GCCCCGTCGG
SINE2-3B EBu_ [1-73] -CAGGCCTGGT--GTTGG------~ CTTAACGGTTAAGG---TGGCTGGCTTAAGATCCTA-GGGTCTTGAGTTCAA----~ GCCCTTGTCG
SINE2-3C_EBu_[1-72] --AAGCCTGGT--GTTGG--—--——~ CTTAGTGGTTAGGG---TGGCTGGCTTGGGATCTTA-GGGTCCTGAGTTTGA--——~— GCCCTGTTGG
SINE2-4 EBu [1-73] TTGAACCTGGT--GTTGG--—————| CTTAGCGGTTAGGG---TGGT-GGCTTGGGATCCTA-GGGTCCTGAGTTCAA--—-~— GCCCCGTTGG
EptSINE1 [1-72] -TGTAATGGTTGGAG---CGTCCGCTCCGAGTCTGGGAAGGTCGGCGGTTCAA - -ACCCCGGCCG
EptSINE1B EBu [1-71] -TGTAATGGTTAGAG---CGTCCGCTCCGAGTCTGGG-AGGTCGGCGGTTCAA--——-. -ACCCCGGCCG
EptSINEIC EBu_ [1-74] -CATAATGGTTAGAG---CGTCCGCTCTGAGTCTGGG-AGGTCGGCGGTTCGATTCCGACCCTGGCCG
SINE2-5 EBu [1-72] -CGTAATGGTTAGAG---CGTCCGCTCTGAGTCTGGG-AGGTCGGCGGTTCGA~———-. -ACCCCGGCCG
SINE2-5B EBu [1-70] -TGTAATGGTTGGAG---CGTCCGCTCTGAGTCTGGG-AGGTCGGTGGTTCAA - -ACCCCGGCCG
EbuSINE1 [1-72] = ---GGGCTGACAGGATGG------- CCTAGAGGTACGCA---CACTCACCTCTAAGCTGTC-TAGCC-TGGGTTTGA---~-~ -ATCCCGACCC
EbuSINE2 [1-74] GGCAGGATGGCCTAAACCCTAGAGGCACGCA---CACTCRCCTCTAAGCTGTC-TAGCC-TGGGTTTGA--~-—-. ATCCTGACCC
SINE2-6_EBu [1-71] = ----GGCTGGCAGGATGG------- CCAAGAGGTACGCA---CACTCGCCTCTAAGCTGTC-TAGCC-TGGGTTTGA--—-— -ATCCCGACCC
SINE2-7_EBu_[1-60] = ------------—----AG------- CTCAGTTGGTATGC---GTGCTGCCTCTGAGCTGTC-TGGTCATGGATTTGT -—-—-— TCCCCTGTGG
SINE2-7B EBu [1-59] -=--=--=——————————-AG---—=--— CTCAGTTGGTAGCG---TGCTCGCCATTGAGCTGTC-TAGTC-TGGGTTTGA--——— TCCCCGACGG
SINE2-11 EBu_[1-75]  ---GAGCTGGCTGTTTGG------- TCGAGTGGTTAAAGACTTGTTTCTTTCTCCACTGGC-TGGTG-TGGGTTTGA--——~ TTCCCATGGC
SINE2-8 EBu_[1- 67]  ------ATGGT--GGTGG--------— CTTGTGGTGAGGA---CACTGGACTGGCATCCCAG-AGGTTGTGGGTTCAA--~-— -, -ATCCAGCTGA

Figure S3. Sequence alignment of tRNA-derived head regions of hagfish SINEs. Two conserved
regions for transcription promoter (A- and B-boxes) are indicated. The positions inside of Repbase entries

are shown in parentheses.



Deu domain

EbuSINEl_[126-267]
EbuSINE2_[128-268]
SINE2-6_EBu_[125-266]
SINE2-7_EBu_[72-211]
AmnSINEl_HS [213-343]

EbuSINEl_[126-267]
EbuSINE2_[128-268]
SINE2-6_EBu_[125-266]
SINE2-7_EBu_[72-211]
AmnSINEl_HS [213-343]

EbuSINEl_[126-267]
EbuSINE2_[128-268]
SINE2-6_EBu_[125-266]
SINE2-7_EBu_[72-211]
AmnSINEl_HS [213-343]

Meta domain

EptSINE1 [83-150]
EptSINEIB EBu [82-149]
EptSINElq_EBu_[85—151]
Meta-domain consensus

GTGCCGTCCCTCGGAT--GGACGTTAAACTGGGCGTCCCGTCTGCCGGCATTAGTTGGTG
GTGCCGTCCCTCAGAT--GGACGTTAAACT-GGCGTCCCGTCTGCCGGCATTAGTTGGTG
GTGCCGTCCCTCGGAT--GGACGTTAAACTGGGCGTCCCGTCTGCCGGCATTAGTTGGTG
ATGCCGTCCTTCAGATGGGGACGTAAAGCCGGCTGTCCCGTCTGC---ATTTAGGTTGTG
GTGCCGTCTTTCGGAT-GAGACGTAAAACC-GAGGTCCTGACCAC-—-——-—-—-—-——-— TTGCG

GACGTTAAAGATCCCACGGTGTCCTTCGCGAAGAGTAGGCGAGCTATCGCCGGCACCCTG
GACGTTAAAGATCCCACGGTGTCCTTCGCGAAGAGWAGGCGAGCTATCGCCGGCACCTTG
GACGTTAAAGATCCCACGGTGTCCTTCGCGAAGAGTAGGCGAGCTATCGCCGGCACCATG
GACGTTAAAGATCCCACGGTATCTCTGAA-AAGAGTAGGCCATTGTGTGCCGGTACCCTG
GTCATTAAAGATCCCATGGCACTTTTCGT-AAGAGTAGGGGTGTTAACCCCGGTGTCCTG

AACAAATTCCAAATTCCTGCCCTA
AACAAATTACAAATTCYTGCCCTG
AACAAATTCCAAATTCCTGCCCTA
GCTAAATTCCCTGCCTAGAGATTA
GCCAAATTCCAATTCGGGTAATTA

AAGACTTTAAAAATGGTACGTGCTGCTTCCTTGCTTGATGCTCAGCATTTAAAAGGATAAGAGCACGG
AAGACTTTAAAAATGGTACGTGCTGCTTCCTTGCTTGACGTTCAGCATTTAAAAGGATAAGAGCATGG
AAGACTTTAAAAATGGTACATGCTGCTTCCTTGCTTGACGCTCAGCATTTGAAAGGAT-AGAGCATGG
AAGACTTTAAAAATGGTACTTGCTGCTTCCCTGCTTGGCGCTCAGCATT--AAGGGGTTAGAGTAAGG

Figure S4. Sequence alignments of body domains of hagfish SINEs. Nucleotides identical to those of one
representative sequence are colored in red. The positions inside of Repbase entries are shown in parentheses.
Abbreviations for organism names are as follows: HS, Homo sapiens (human). Sequences without the

abbreviations shown above are families from the seashore hagfish.



RTE-11_EBu-like

RTE-38 CPB_[263-304]
SINE2-6_EBu_[276-385]
RTE-11_EBu_[1017-1073]

RTE-38 CPB_[263-304]
SINE2-6_EBu_[276-385]
RTE-11_EBu_[1017-1073]

CR1-3_EBu-like

SINE2-4_EBu_[212-268]
SINE2-5_EBu_[178-273]
SINE2-5B_EBu_[172-234]
SINE2-7_EBu_[373-421]
SINE2-7B_EBu_[313-365]
CR1-3 EBu_[3949-4008]
CR1-4_CM_[4458-4528]
CR1-1_CM_[4063-4123]
CR1-11_CM_[211-266]
CR1-5_CM_[4387-4455]
CR1-1_LCh_[3984-4037]

CR1-7_EBu-like

EptSINEIC EBu [365-410]
EptSINEIB EBu [367-412]

CR1-7_EBu [2400-2445]

EbuSINE1-like

EbuSINE1 [277-347]
SINE2-3 EBu_[164-234]
SINE2-3B_EBu_[158-228]
SINE2-3C_EBu_[156-226]

EbuSINE2-like

SINE2-2 EBu_[197-253]
SINE2-2B EBu_[199-255]
SINE2-2C_EBu_[197-253]
EbuSINEZ [314-370]

GAACATCAGGCCTGGCCAGCCGGTTTGTAAAAGTTGTGCCAA — - === === == === ==
GAACGTCAGGCCTGGCCAGCCGGTTCGTGARAGACTTGGGCCAAGCTTCCCCTGGCCARC
————————————————————————————————————————————————————— GGCCGAC

CCCACAAGAACGTGGGAATAATTGTGGCCGTTAAGAAGAAGAAGAAGAAG
CCCACAAGAAGGTGGGATTAATTGGGGCCATGAAGTAGTAGTAGTAGTAG

GGCGCAGGCATGATGGGCCGAATGGCCTCCTCCTGCGCATAA-TTTCCTTGTAA-TCCTT
GTGCAGGCTTTGATGGGCCTAATGGCCTCCTCCTGCGTCGAAG-TTCCTTGTAA-GGGAA
GCACAGGCTTTGATGGGCCTAATGGCCTCCTCCTGCGTTGAAG-TTCCTTGTAA-GGGAA
AGCACAGGCATGATGGGCCAAATGGCCTCCTCCTGTGTCTAAGTTTCCT—-—----—--~—
GGCACAGGCATGATGGGCCAAATGGCCTCCTCCTGTGTCTAAGTTTCCTTGCA---——-~—
CGCGCAGGCATGATGGGCTGAATGGCCTCCACCTGTGTTGGA-TTTCCTTGTTATTCCTT
GGCACAGACTCGATGGGCCGAATGGCCTCCTTCTGTGCCGTA-ACATTCTATGA-ATCTA
GGGGCAGGCWCGAGGGGCCGAATGGCCTACTCCTGCTCCTAA-TTCTTATGTTC-TTATG
GGAACAGGCTCGATGGGCTGAATGGCCTCCTCCTGTTCCTGT-TTTCCT----A-TGTTC
GGCACAGACACGATGGGCCGAATGGCCTCCTTCTGTGCTGTA-TAATTCTATGA-TTCTA
---GCAGGCTTGTTGGGCCTAATGGCCTTTTCCTGTTCCTAA-AATTTCTTATG-TTCT -

TGTGTTGCAGCTCCTCCATGAGCCTTAGACCCT-GTAGAAAAAAAAA
TGTGTGGCAGCTCCACTACGAGCCTTAGATCCT-GTAAAAAAAAAAA
TGTCATTTAGCTCCTCCATGAGCCT-AGACCCTTGTATAAAAAAAAA

GGGCATTGCATCAGCGGCACAGCCGCGCCCTCAGCCAATRAT-GCTACCCCGCAGCGTTGTGCTG-CATACGA
GGGCACTGCATCAGCGACACAGTCGCGCTTCAAGAAATGATA-GCTACCCCGGCAGCTAAGCTGC-CATACGA
GGGCACTGCATCAGCGGCACAGCTGCACCCCCAGAAAATGAT-GCAGCCAAGCAGCCACAGGCTG-CATACGA
GGGCACAGCATCAGCGGCACAGCCGCGCCCCCAAGAAATGATAGCTACCCGGCAGCCAA--GCTGCCATATGC

CCAAGGAGACTGCTTAGGCAGCACCAACGCTCTG-CACAGAGTATGGTCCCAATGGAT
CCAAGGAGACTGCTTAGGCAGCACCAACGCTCTG-CACAGAGTATGGTCCCAATGGAT
CCAAGGAGACTGCTTCGGCAGCACCAACGCTCTG-CACAGAGTATGGTCCCAGTGGAT
CCAAG-AAACTGCTTCGGCAGCACTGACGCTCTGTCACAGAGTATGGTACATCAGAAT

Figure S5. Sequence alignments of tails of hagfish SINEs. Nucleotides identical to those of one
representative sequence are colored in red. The positions inside of Repbase entries are shown in parentheses.
Abbreviations for organism names are as follows: CM, Callorhinchus milii (elephant shark); CPB,
Chrysemys picta bellii (western painted turtle); LCh, Latimeria chalumnae (coelacanth). Sequences without

the abbreviations shown above are families from the seashore hagfish.
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Figure S6. Age distribution of hagfish SINE families. (A) All families except four families whose copy
numbers are lower than 100 (SINE2-7 EBu, SINE2-7B_EBu, SINE2-8 EBu, and EptSINE]). (B) The most

recently active 4 families.



