Supplementary table 1, Multiple sequence alignment of hADAR1, hADAR2, hADAR3 and
homologs. Multiple sequence alignment of catalytic domains of ADAR proteins. Alignment was
performed using Clustal Omega software available from the European Bioinformatics Institute
(http://www.ebi.ac.uk/Tools/msa/clustalo/). Homologs of ADAR1, 2 and 3 are denoted in parenthesis.

(2)H.sapiens AATFNLHLDQTPSRQ-=-——==——==—=——=—=—— PI-—————————= PSEGLQLHLPQVLADAV 327
(2)D.opalescens AQIFNMELF-PPGLQ--———===——===——=—=—— PV-————————— PKDGEET-SSKVLADIT 292
(2)R.norvegicus ATVENLHLDQTPSRQ-—-=—==—==————~ PV-——————————= LSEGLQLHLPQVLADAV 327
(2)M.musculus ATVENLHLDQTPSRQ-—-=—==——=————~ PV-——————————= LSEGLQLHLPQVLADAV 327
(2)X.laevis ASLFNMHLDQTPSRQ-=-——==——===———=—— PI-—————————= PSEGLQLHLPQVLADAV 326
(2) O.hannah ASLFNMQLDQTPSHQ-=-===—====—=———— PI--————————- PSEGLQLHLPQVLADAV 332
(2)G.gallus ASLFNMQLDQTPSRQ-—-=—==—==————~ PI-—————————~ PSEGLQLHLPQVLADAV 328
(2)C.anna ASLFNMQLDQTPSRQ-—=-=—==—==————~ PI-—————————~ PSEGLQLHLPQVLADAV 326
(2)D.rerio SGLEFNMQLDQTPSRQ-=—==—==——=———~— PI-—————————~ PREGLQLHLPQVLADAV 346
(2)T.rubripes SALEFNMQLDQAPSRQ-=-=—==——===————— PI-—————————= PREGLQLHLPQVLADAV 319
D.melanogaster ASLCNISYSPMVVPQK-——==———-—— NVPLPI--—-—-—-————-—-— DDKSSSMELPQIHADTI 299
A.mellifera AKLRNVHSSSFCIPLP---——-————~— VRVLPNF----PSS—--GHWQDQOMSLPQOMLADKI 255
(1)0O.hannah = @ ———— === 435
(1) T.rubripes RVLIGEAERAARTGELI——=-————————————————————————— PAELPVTGSTLHDQI 801
(1)G.gallus RVLIGETEKAERMGGMSVA-——————————————————————————— ELPVRGSTLHDQM 469
(1)C.anna RVLIRETEHVEGMEIPEVKPFPWKLVLFGSPCLSSAFQAGRKTPLRSTLRSFGSTFHDQL 666
(1)D.rerio RVLIGEAEKAARTGELM-—==——=—————————————————————— PELPVSGSTIHDQI 962
(1)X.laevis RVLIGEAEKAAREGDIM-—=—————————————————————————— AELPVSGSTFHDQT 744
(1)H.sapiens RVLIGENEKAERMGFTEVTPVTGASLRRTMLLL----— SRSPEAQPKTLPLTGSTFHDQT 844
(1)M.musculus RVLIGESEKAEQLGFAE-——=——=———————————————————————— LPLSGSTFHDQTI 767
(1)R.norvegicus RVLIGESEKAEQLGFAE-—==——=———————————————————————— LPLTGSTFHDQTI 249
(3)D.labrax QALFNIRTAPEGRTG-——=-=——=——==—-——— LK-—=—=—————— ASRKSCPHLPQDFADST 349
(3)C.anna QALFNIRLP-—-——-— S—————————————— HI--————————— PSRSKCHHLPQDFADST 238
(3)H.sapien QELFDIQMP—--—~ G-————— = HA-——-——————~ PGRARRTPMPQEFADST 365
(3)M.musculus QALFDIRLP----- G-————— = HI-—-———————~ PSRSKSNLLPQDFADSV 371
(3)R.norvegicus QALFDIRLP----- G- HI--————————— PSRSKSNLLPQDFADSV 372
(2)H.sapiens SRLVLGKFGDLTDNFSSPHARRKVLAGVVMTTGTDVKDAKVISVSTGTKCINGEYMSDRG 387
(2)D.opalescens AKVVHEKFSELTDNYTSQYSRRKVLAGIVMTHGPDGQGSQVIGIGTGTKCINGEYMNDRG 352
(2)R.norvegicus SRLVLGKFSDLTDNFSSPHARRKVLSGVVMTTGTDVKDAKVISVSTGTKCINGEYMSDRG 387
(2)M.musculus SRLVLGKFSDLTDNFSSPHARRKVLSGVVMTTGTDVKDAKVISVSTGTKCINGEYMSDRG 387
(2)X.laevis ARLVVDKFSDLTDNFTSPHARRKVLAGVVMTTGTDVKDAQVICVSTGTKCINGEYMSDRG 386
(2) 0.hannah ARLVVEKFSDLTDNFTSPHARRKVLAGVVMTTGTDVKDAQVISVSTGTKCINGEYMSDRG 392
(2)G.gallus ARLVVDKFSDLTENFTSPHARRKVLAGIVMTTGTDVKDALVISVSTGTKCINGEYMSDRG 388
(2)C.anna ARLVVDKFSDLTENFTSPHARRKVLAGVVMTTGTDVKDALVISVSTGTKCINGEYMSDRG 386
(2)D.rerio SRLVVDKFSELTDNFSSPHARRKVLAGVVMTTGKDVMDAQVICVTTGTKCINGEYMSDRG 406
(2) T.rubripes SHLVVDKFSELTDNFTSPHARRKVLAGVVKTTGTDVKEAEVICVSSGTKCINGEYMSDRG 379
D.melanogaster GRLVLEKFMEVIKG-QEAYSRRKVLAGIVMTENMNFCEAKVISVSTGTKCVSGEHMSVNG 358
A.mellifera GKMVNQKFSELIQS-KPQHARRKVLAGIVQTKG---SDAELICVTTGTKCVSGEHLSVSG 311
(1)0.hannah  -=—=-- RPHPAQPAGAQDXLLGRKILAAIIMRRGQEGL-GVVVSIGTGNRCVKGEELSLKG 489
(1) T.rubripes AMLSHOQRFNALTTRIQHSLLGRKILATIIMRKG-DGL-GTVVSLGTGNRCVKGEELSLKG 859
(1)G.gallus AMLSHQRFNVLTACIQHSLLGRKILAAIIMRKGSQDL-GVVVSIGTGNRCVKGEELSLKG 528
(1)C.anna AMLSHQRFNSLTARIQHSLLGRKILAAIVMQOKGKEGL-GVVVSIGTGNRCVKGEELSLKG 725
(1)D.rerio AMLSHQRFNALTARIQHSLLGRKILATIVMRNGTDSL-GKVVSLGTGNRCVKGEELSLRG 1021
(1)X.laevis AMLSHQKFNSLTARIQNSLLGRKILAAIIMKKSSDDL-GTVVSIGTGNRCVKGEELSLRG 803
(1)H.sapiens AMLSHRCFNTLTNSFQPSLLGRKILAAIIMKKDSEDM-GVVVSLGTGNRCVKGDSLSLKG 903
(1)M.musculus AMLSHRCFNALTNSFQPSLLGRKILAAIIMKRDPEDM-GVVVSLGTGNRCVKGDSLSLKG 826
(1)R.norvegicus AMLSHRCFNALTNSFQPSLLGRKILAAIIMKRDPEDM-GVVVSLGTGNRCVKGDSLSLKG 308
(3)D.labrax FHLVREKYRSLVGGCSPAHARHKSLAGIVMTRGLDLRHAQVVALSTGTKCINGEYLSDQG 409
(3)C.anna YOMVAQKFQELTDNFTSMHARHKTLAGIVMTKGLDIRQAQVIVLSSGTKCINGEYINDQG 298
(3)H.sapien SQLVTQKFREVTTDLTPMHARHKALAGIVMTKGLDARQAQVVALSSGTKCISGEHLSDQG 425
(3)M.musculus SQLVTQKFRELTVGLTSVYARHKTLAGIVMTKGLDTKQAQVIVLSSGTKCISGEHISDQG 431
(3)R.

norvegicus SQLVTQKFRELTVGLTSVYARHKTLAGIVMTKGLDTKQAQVIVLSSGTKCISGEHISDQG 432
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LALNDCHAEIISRRSLLRFLYTQLELYLNNKDD-QKESIFQKSE--RGGFRLKENVQFHL
FAVNDCHAEIIARRCFLRFIYDQLELHLSDNAEVRGQSIFELRD--AGGYKLKPNIQFHL
LALNDCHAEIISRRSLLRFLYAQLELYLNNKED-QKKSIFQKSE--RGGFRLKDTVQFHL
LALNDCHAEIISRRSLLRFLYAQLELYLNNKED-QKKSIFQKSE--RGGFRLKDTVQFHL
LALNDCHAEIISRRSLVRFLYTQLELFLSTKED-QQKSIFMKSE--RGGYKLKDNVQFHL
LALNDCHAEIIARRCLLKFLYTQLELHLSNKED-QQKSIFIKSE--QGGFKLDENVQFHL
LALNDCHAEIISRRCLLKFLYTQLELYLSNKDD-QEKSIFIKSE--RGGFKLKENVQFHL
LALNDCHAEIVSRRCLLKFLYTQLELYLSNKDD-QQKSIFIRSE--RGGFKLKENVQFHL
LALNDCHAEIIARRSLIRYLYNQLEYFLSDSTEEHEKSIFRWCS--EHGYRLKDDIQFHL
LALNDCHAEIVARRSLIRYLYSQLEHFLSNHEEEHHKSMFTRCE-KKQGFRLKENVQFHL
AVLNDSHAEIVSRRCLLKYLYAQLDLQCNQATA--YQSIFVRNTDGQYPYKLKSGVHFHL
GALNDCHAEVVARRCLCEYLYKQLELHTEDRAA--ES-IL---EPAKKGFKLKQGIQFHL
ETVNDCHAEIISRRGFLRFLYNELMAFDPL---ATEESIFQLAE--DGKLKIKDDVSFHL
DTVNDCHAEIISRRGFVREVYSEILKYQDG----NDDCIFEPAE--NNKLQVKPDTTFHL
ETVNDCHAEIISRRGFVRFLYSELMKYDPCKPS-AEESIFEPAG--GRRLKIKSSITFHL
ETVNDCHAEIISRRGFVRFLYSELLKYDPSNPSSAEDSIFEPAG--GNRLKIKSSVTFHL
DTVNDCHAEIISRRGFIRFLYSELMKHWES---PGDETIFELAG--DGKLKIKSDITFHL
ETVNDCHAEIVSRRGFIRFLYSQLMKYNPD---VPGDSIFEEAD--GDLLRVRPGVTFHL
ETVNDCHAEIISRRGFIRFLYSELMKYNSQ---TAKDSIFEPAK-GGEKLQIKKTVSFHL
ETVNDCHAEIISRRGFIRFLYSELMKYNHH---TAKNSIFELAR-GGEKLQIKKTVSFHL
ETVNDCHAEIISRRGFIRFLYSELMKYNHH---TAKNSIFELAR-GGEKLQIKKTVSFHL
QVVNDCHAEVTARRALLRFLYSQLELFLSKRPEDWEESIFVRHK--ECGYRLRDNVHEFHM
LAVNDCHAEIVARRAFVHFLYSQLELHLSKRREDWERSIFVRLK--EGGYRLRENILFHL
LVVNDCHAEVVARRAFLHFLYTQLELHLSKRREDSERSIFVRLK--EGGYRLRENILFHL
LVVNDCHAEIVARRAFLHFLYSQLELHLSKHQEDPERSIFIRLK--EGGYRLRENILFHL
LVVNDCHAEIVARRAFLHFLYTQLELHLSKHQEDPERSIFIRVK——EGGYRLRENILFHL

** *** ** H .:. H 13 e **
YISTSPCGDARIFSPHEPI--—-- LEEPADRHPNRKARGQLRTKIESGEGTIPVRSNASI
YISTAPCGDARIFSPHGQD-—-——-- VETGDRHPNRKARGQLRTKIESGEGTIPVRSSGFT
YISTSPCGDARIFSPHEPV--——-— LEEPADRHPNRKARGQLRTKIESGEGTIPVRSNAST
YISTSPCGDARIFSPHEPV--——-— LEEPADRHPNRKARGQLRTKIESGEGTIPVRSNASI
YISTSPCGDARIFSPHEVG-—-—-- QEDQGDRHPNRKARGQLRTKIESGEGTIPVRSSSTI
YISTSPCGDARIFSPHEAA--——-— QEDQGDRHPNRKARGQLRTKIESGEGTIPVRSTTTI
YISTSPCGDARIFSPHEAA--——-— QEDQGDRHPNRKARGQLRTKIESGEGTIPVRSTTTI
YISTSPCGDARIFSPHEAA-—-——-— QEDQGDRHPNRKARGQLRTKIESGEGTIPVRSTTTI
YISTSPCGDARIFSPHEAG--—-— AEDQGDRHPNRKARGQLRTKIESGEGTIPVRTSNTI
YISTSPCGDARIFSPHEAG-—-——-— VEDQGDRHPNRKARGQLRTKIESGEGTIPVRSSNTI
YINTAPCGDARIFSPHEND-—-————-— TGVDKHPNRKARGQLRTKIESGEGTIPVKSSDGI
YINTAPCGDARIFSPHEEN--———-— ESVDKHPNRRARGQLRTKIESGEGTIPVKSSEGI

YISTAPCGDGALFDKSCSEQANTAGEDQHQPLFENPKQGKLRTKVENGEGTIPVESSDIV
YISTAPCGDGALFDKSCSETGDEI--KGHQPLFENVKQGKLRTKVENGEGTIPVESSAIV
YISTAPCGDGALEFDKSCSDQASVVGPAEHQPLFENSKQGKLRTKVENGEGTIPVESSDIV
YVSTAPCGDGALEFDKSCSDQASVVGQTQHQPLFENPKQGKLRTKVENGEGTIPVESSDIM
YISTAPCGDGALFDKSCSEAAE-LNGSGHMPLFENIKQGKLRTKVENGEGTIPVESSDIV
YISTAPCGDGALFDKSCSDQPSAEGDNKHCPIFENVKQGKLRTKVENGEGTIPVESSDIV
YISTAPCGDGALFDKSCSDRAMESTESRHYPVFENPKQGKLRTKVENGEGTIPVESSDIV
YISTAPCGDGALFDKSCSDRAVESTESRHYPVFENPKQGKLRTKVENGEGTIPVESSDIV
YISTAPCGDGALFDKSCSDRAVESTESRHYPVFENPKQGKLRTKVENGEGTIPVESSDIV
YISTSPCGDGRLNSPYEIT--TDLHSSRHL---MRKHRSHLRTKIESGEGTVPVRGRGSV
YVSTSPCGDARLNSPYEIT--TDLNSSKHI---VKKYRGHLRTKIESGEGTIPVRCHNAA
YVSTSPCGDARLHSPYEIT--TDLHSSKHL---VRKFRGHLRTKIESGEGTVPVRGPSAV
YVSTSPCGDARVNSPYEIT--TDLNSSKHI---VRKFRGHLRTKIESGEGTVPVRGPSAV
YVSTSPCGDARLNSPYEIT--TDLNSSKHI---VRKFRGHLRTKIESGEGTVPVRGPSAV
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QTWDGVLQGERLLTMSCSDKIARWNVVGIQGSLLSIFVEPIYFSSIILGSLYHGDHLSRA
QTWDGVLEGERLLTMSCSDKIARWNVLGVQGALLCHFMHPIYLESIILGSLYHSDHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVVGIQGALLSIFVEPIYFSSIILGSLYHGDHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVVGIQGSLLSIFVEPIYFSSIILGGLYHGDHLSRA
QTWDGVLQGERLLTMSCSDKLARWNVVGIQGSLLSLEVEPIYLSSIILGSLYHGDHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVLGIQGALLSLEVEPIYLSSIILGSLYHGDHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVLGIQGALLSLEVEPIYFSSIILGSLYHGDHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVLGIQGALLSLEFVEPIYFSSIILGSLYHGDHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVIGVQGSLLSYFTEPIYFSSLILGSLYHADHLSRA
QTWDGVLQGERLLTMSCSDKIARWNVVGFQGSLMSYFTEPIYFSSVILGSLYHADHLSRA
QTWDGVLQOGORLLTMSCSDKIARWNIVGIQGSLLSSIIEPVYLHSIVLGSLLHPEHMYRA
QTWDGVLMGQRLLTMSCSDKIARWNVLGVQGALLSYFIEPIYFHSIVLGSLLNPSHMYRA
PTWDGIQHGERLRTMSCSDKILRWNV-—-——-—-—-————————————————————————————
PTWDGIQHGERLRTMSCSDKILRWNVLGLQGALLSHFINPIYLKSITLGYLYSHGHLTRA
PTWDGIQHGERLRTMSCSDKILRWNVLGLQGALLSHFIEPVYLSSVTLGYLYSQGHLTRA
PTWDGIQHGERLRTMSCSDKILRWNVLGLQGALLSHFMEPVYLSSVTLGYLYSQGHLTRA
PTWDGIQHGERLRTMSCSDKILRWNVLGLQGALLTHFIHPIYLHSITLGYLYSHGHLTRA
PTWDGIQHGERLRTMSCSDKILRWNVLGLOQGGLLTHFMEPVYLSSLTLGYLFSKGHLTRA
PTWDGIRLGERLRTMSCSDKILRWNVLGLQGALLTHFLQPIYLKSVTLGYLFSQGHLTRA
PTWDGIRLGERLRTMSCSDKILRWNVLGLQGALLTHFLQPVYLKSVTLGYLFSQGHLTRA
PTWDGIRLGERLRTMSCSDKILRWNVLGLQGALLTHFLOQPVYLKSVTLGYLFSQGHLTRA
QTWDGVLQGEQLITMSCTDKITRWNILGLQGALLSHEVEPVYLHSVTVGSLRHTGHLGRV
QTWDGVLLGEQLITMSCTDKIARWNILGLQGALLSSFIEPMYLHSIIVGSLYHTGHLSRV
QTWDGVLLGEQLITMSCTDKIARWNVLGLQGALLSHEVEPVYLQSIVVGSLHHTGHLARV
QTWDGILLGEQLITMSCTDKIASWNVLGLQGALLCHFIEPVYLHSIIVGSLHHTGHLARV
QTWDGILLGEQLVTMSCTDKIASWNVLGLQGALLCHFIEPVYLHSIIVGSLHHTGHLARV
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MYQRISN--—--- IEDLPPLYTLNKPLLSGISNA-EARQPGKAPNFSVNWTVGDS-AIEVI
VYCRIAA--—-—- IENLPDLFRLNRPFLSGISSP-ESRQPGKAPNFGINWRRNDD-SFEVI
MYQRISN-—-—--- IEDLPPLYTLNKPLLSGISNA-EARQPGKAPNEFSVNWTVGDT-AIEVI
MYQRISN-—-—--- IEDLPPLYTLNKPLLSGISNA-EARQPGKAPNFSVNWTVGDA-TIEVI
VYQRISD--—-- IEDLPILYALNKPLLSGISNA-EARQPGKAPSFSVNWTVGDL-SLEVI
AYQRIAE----- IEDLPSLYVLNRPLLSGISNA-EARQPGKAPNFSVNWTVGDA-GLEVI
VYQRIAE----- IEDLPPLYTLNRPLLSGISNA-EARQPGKAPNFSVNWTVGDT-GLEVI
VYQRIAE----- IEDLPPLYTLNRPLLSGISNA-EARQPGKAPNFSVNWTVGDT-GLEVI
MYQRIAD--—--- MDDIPPPFRINRPLLSGISNT-EARQPGKAPNEFSVNWTVGDQ-GLEIT
MYQRITD-—--- IEDLPQSFSLNRPLLSGISNA-EARQPGKAPNFRVNWTVGDQ-GLKVI
VCGRIEKS----IQGLPPPYHLNKPRLALVTSA-EPRNQAKAPNFGINWTIGDT-ELEVV
VCGRIENT----IQGLPPPYRLNKPLMSLITSS-EVRQPGKAPNYSVNWTIGQL-EAEVI

——————————————————————————— GRVSVYDSARQTGKTKESSINWCLPDGTSVEIL
VCCRMATNGQEFAQSLSAPFMLNHPEVGRVSVYDSTRHTGKTKESSVNWSEFPDQHSVEVL
ICCRLVRDGDVLQKRLQAPYQINHPEVGRVSVYDSARQTGKTKESSVNWCLADGSKVEVL
ICCRVARERNVLQAKLQAPYHINHPEVGRVSVYDSARQTGKTKESSVNWCLADESEVEVL
VCCRLSRDGDTFKSSLPANFTLNHPEVGRVSVYDSTRHTSKTKESSVNWSQPDQYSVEVL
ICCRMSRDGDAFONQLPDLYLVNHPEVGRVSVYDSTRQTGKTKESSVNWCLADE-EAEVL
ICCRVTRDGSAFEDGLRHPFIVNHPKVGRVSIYDSKRQSGKTKETSVNWCLADGYDLEIL
ICCRVTRDGKAFEDGLRYPFIVNHPKVGRVSVYDSKRQOSGKTKETSVNWCMADGYDLEIL
ICCRVTRDGNAFEDGLRYPFIVNHPKVGRVSVYDSKRQSGKTKETSVNWCLADGYDLEIL

LNQRLER-—-——-— LGPLPATHRRNQPLLSGLSSA-EYQQPGKASCVSVNWTLGDT-QLEVV
MSHRIED----- IGQLPASYRRNQLLLSGVSHA-DARQPGKSPGFSVNWIVGNT-DLEVI
MSHRMEG—----- VGQLPASYRHNRPLLSGVSDA-EARQPGKSPPFSMNWVVGSA-DLEIT
MSHRMEG—----- IGQOLPASYRQNRPLLSGVSHA-EARQPGKSPHEFSANWVVGSA-DLEII

* *

MSHRMEG----- IGQLPASYRONRPLLSGVSNA-EARQPGKSPHFSANWVVGSA-DLEIT
.. . * . ...
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NATTGKD-ELG--RASRLCKHALYCRWMRVHGKVPSH-LLRSKITKPNVYHESKLAAKEY
NAMTGRV-EGG—--SMSRICKQALFDRFMNLYGKLSSL-TGQSVTTRPALYSEAKATVMEY
NATTGKD-ELG--RPSRLCKHALYCRWMRVHGKVPPH-LLRTKITKPTTYHESKLAAKEY
NATTGKD-ELG--RPSRLCKHALYCRWMRVHGKVPPH-LLRTKITKPTTYHESKLAAREY
NATTGKD-EMG--RASRLCKHALYSRWMRIHAKLSSS—--VRCKFGKPNVYHETKQSAVEY
NATTGKD-ELG--RASRLCKHALYTRWMRVYTKLPAS--LHSKVNKPNIYHETKQVAAEY
NATTGKD-EMG--RASRLCKHALYSRWMRIHAKLSSS--LRLKIFKPNLYHDTKQGATEY
NATTGKD-EMG--RASRLCKHAFYSRWMRIHAKLSSS--LRSKILKPNLYHETKQGAVEY
NATTGKH-DLG--RQOSQLCKHALYSRWVCLHAKLSET--LRIRGSRPGSYHEAKQGAVEY
NATTGKD-DLG--RPSRLCKHALYGRWMRLHSKLSPS—--LRIRTVRPSSYHEAKQAAVDY
NSLTGRT-IGG--QVSRITKQAFFVKYGFLMANLPGI--LV--RKVTTDYGQTKANVKDY
NCTTGKD-ELG--KPSRISKQGLFRRFYNLLGKLSTI--EDADKNQCRHYLDAKSSVQNY

DGTKGKV-DGPKLDISRVSKQSLFQLFRMLCTKM-———-— VRKDLKNEVVYSEAKESATDY
DGTTGKL-DGNKLSVSRVTKSNLFALFRAVCQRC—-—---— GRTDLLSLHSYSQAKMAALSF
DGTKGKV-DGPKLEVSRVSKRKTFALFQQLCAKS——---— DCKELQKLSVYSEAKKAAVQY
DGTKGKV-DGPKLEVSRVSKRKMFALFQQLCAKS——---— NRGDLQSLSVYSDAKEAATAY
DGTKGKL-DSPKMEVSRVSKSNLFRLFHALCQRA----— GRADLLALQSYAHAKMAATSF
DGTKGKV-EGAKLEISRVSKLHMFTLFQELCLLR-—-—-—— GRHDLLALSSYSDVKATVGTY
DGTRGTV-DGPRNELSRVSKKNIFLLFKKLCSFR-——--— YRRDLLRLS-YGEAKKAARDY
DGTRGTV-DGPGKELSRVSKKNIFLQFKKLCSFR-—---— ARRDLLQLS-YGEAKKAARDY
DGTRGTV-DGPGKELSRVSKKNIFLQFKKLCSFR-—---— ARRDLLQLS-YGEAKKAARDY

NTATGRRRESG--TPSRLCKHALFTRWNRLYRKVRLGIHVSSSADRQLMYCEAKMAARPY
NAMTGKR-TCG--SPSRLCKHMFFTRWAKLHGKLS--TRTPSHGEMPSVYSEAKLVAQTY
NATTGRR-SCG--GPSRLCKHVLSARWARLYGRLS--TRTPSPGDTPSMYCEAKLGAHTY
NATTGKR-SCG--GSSRLCKHVEFSAWWARLHGRLS--TRIPSHGDTPSMYCEAKQGAHTY
NATTGKR-SCG—--GSSRLCKHVFSARWARLHGRLS--TRIPGHGDTPSMYCEAKRGAHTY
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QAAKARLFTAFIKAGLGAWVEKPTEQDQFSLTP--—-—---—-—-—-——————————————————
QLAKQCVFQAFQKAGLGNWVQKPIEQDQFEMSLDAPATQLKAAETETANTETSA-——-———
QAAKARLFTAFIKAGLGAWVEKPTEQDQFSFTP---——-—-——-———-————————————————
QAAKARLFTAFIKAGLGAWVEKPTEQDQFSFTP---——-—-——-———-—-———————————————
QSAKECVFKVFQKTGLGAWVKKPIEQDQFSLNV--—-————-—-———————————————————
QTAKECLFKAFLKAGLGAWVEKPIEQDQFSLVV--—-—-—--—-—-—-——————————————————
QTAKECLFKAFLKAGLGAWVEKPIEQDQFSLTV-—--——-———-———————————————————
QTAKECLFKAFLKAGLGAWVEKPIEQDQFSLTV—-—--——-———-———————————————————
HEAKQTLFKAFYKAGLGAWVEKPIEQDQFSLIP-—-—-—-—--—-—-——-—————————————————
HSAKQTLFKAFQKSGLGAWVKKPIEQDQFSVIT--—-—-—---—-———————————————————
QIAKLELFSAFKREDLGSWLKKPIEQDEFGLAE---—--——-—-——-—-———————————————
SLAKHQLKEAFVKAHLGSWVKKPIEQDMFEVDI--——-———-———-———-——————————————
OSAKQQFFWGLQEMGYGSWICKPQEEEAFVLPEPAAPPFL-———————————————————
QLAKQQFFQALTAHGYGTWIGKPLEEKSFEAGESSWNNEASVP-——-—--— CGRRQQ—-==---
QKAKQCFFSALEEMGYGSWICKPQEEDNFSIPDA-—-———-—-——————-——————————————
QEAKQSFFSALEELGYGSWIQKPQEEENFSL--—--—-—-——-—-——-————————————————
QEAKRLFFLALSQHGYGAWIGKPLEEKSFEGEAKSFEPMGGSGDVQASGCVVDPNSFLSS
QTARGQFFRALEQMGYGNWISKPQEEKCFSLSI--——-—-—-—-———————————————————
ETAKNYFKKGLKDMGYGNWISKPQEEKNFYLCPV-—-—-—--—--—-———-———————————————
DLAKNYFKKSLRDMGYGNWISKPQEEKNFYLCPVPND-—-————===———————————————
DLAKNYFKKSLRDMGYGNWISKPQEEKNFYLCPVPND-—-—=—==————————————————
QTVKQOWFRSLOETGLGTWVKKPPEQEQFLLTV---—-—----———————————————————
QSVKQQLFKAFQKAGLGTWVKKPPEQDQFLLTV---—---——-———————————————————
QSVKQQOLFKAFQKAGLGTWVRKPPEQQQFLLTL--—-——-——————-————————————————
QSVKQQLFKAFQKAGLGTWVRKPPEQDQFLLSL——--——-——————————————————————
QSVKQQLFKAFQKAGLGTWVRKPPEQDQFLLSL--—-—-———-—-———————————————————
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Supplementary table 2. Sequences of DNA and RNA oligonucleotides used in methods.

a) RNA sequences used for crystallography

RNA name RNA sequence Calculated/Observed monoisotopic mass(ESI)
Bdf2 8-aza-N TOP UUCCCCACAUUNGACGUUCAGUC 7186.93/7187.09

Bdf2-C BOTTOM GACUGAACGACCAAUGUGGGGAA 7472.6/7472.1

Bdf2-U BOTTOM GACUGAACGACCAAUGUGGGGAA T7473.6/7473.6

GLI1-23mer 8AN TOP GCUCGCGAUGCUNGAGGGCUCUG 7376.98/7376.24

GLI1-23mer BOTTOM CAGAGCCCCCCAGCAUCGCGAGC 7315.06/7306.18

b) Primers for site directed mutagenesis

Oligo name

Sequence

3’ end of ligated Gli1 top strand RNA

5-AXA GGG CUC UGC-3’

5’ end of ligated Gli1 top strand RNA

5-GCU CGC GAU GCU-

3

Gli1 bottom strand RNA

5-GCA GAG CCC CYC AGC AUC GCG AGC-3’

DNA splint

5-GCA GAG CCC TYT AGC ATC GCG AGC-3

¢) RNA sequences used for in vitro deamination kinetics

Mutant | Forward primer

Reverse primer

R510Q | GGTGCTGCAAGGGGAGCAACTGCTCACCATGTCC

GGACATGGTGAGCAGTTGCTCCCCTTGCAGCACC

R510A | GGTGCTGCAAGGGGAGGCTCTGCTCACCATGTCC

GGACATGGTGAGCAGAGCCTCCCCTTGCAGCACC

GTG

G593A | GCAGAAGCACGGCAGCCAGCTAAGGCCCCCAACTTCA

GC

CACTGAAGTTGGGGGCCTTAGCTGGCTGCCGTGCTTCT

GTG

G593E | GCAGAAGCACGGCAGCCAGAAAAGGCCCCCAACTTCA

GC

CACTGAAGTTGGGGGCCTTITCTGGCTGCCGTGCTTCT

GTGTC

K594A | CAGAAGCACGGCAGCCAGGGGCTGCCCCCAACTTCA

GACACTGAAGTTGGGGGCAGCCCCTGGCTGCCGTGCTT
CTG

GG

R348A | CTTCTCCTCCCCTCACGCTGCAAGAAAAGTGCTGGCT

G

CCAGCCAGCACTTTTCT AGCGTGAGGGGAGGAGAA

d) primers used for mutagenesis of hGLI1 in vitro transcription template

3’ nearest
neighbor mutant

Forward primer

Reverse primer

GtoC

GTCTACTCACCACAGCCCCGCAGCATCACTGAG
AATGCTGCCATGGATGCTACAGGGCTACAGGAA
GAGCCAG

CTGGCTCTTCCTGTAGCCCTGTAGCATCCATGGCAG
CATTCTCAGTGATGCTGCGGGGCTGTGGTGAGTAG
AC

Gto A

GTCTACTCACCACAGCCCCTCAGCATCACTGAGA
ATGCTGCCATGGATGCTAAAGGGCTACAGGAAG
AGCCAG

CTGGCTCTTCCTGTAGCCCTTTAGCATCCATGGCAG
CATTCTCAGTGATGCTGAGGGGCTGTGGTGAGTAGA
C

GtoU

GTCTACTCACCACAGCCCCACAGCATCACTGAG
AATGCTGCCATGGATGCTATAGGGCTACAGGAA
GAGCCAG

CTGGCTCTTCCTGTAGCCCTATAGCATCCATGGCAG
CATTCTCAGTGATGCTGTGGGGCTGTGGTGAGTAGA
C

e) RNA sequences used for EMSA binding experiments

RNA name

RNA sequence

Calculated/Observed monoisotopic mass(ESI)

GLI1-24mer 8AN TOP GCUCGCGAUGCUNGAGGGCUCUGC

7682.0/7681.9

GLI1-24mer BOTTOM GCAGAGCCCCCCAGCAUCGCGAGC

7663.7/7663.4




