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Figure S1. Multiple alignment of helicase-like domains of nematode and human DRHs. The
amino acid sequences corresponding to the helicase-conserved motifs I to VI are indicated in red.
Identical and similar amino acid residues are shown under the aligned sequences by asterisks and
dots, respectively. Abbreviations of Caenorhabditis species (the GenBank accession number): Ce,
isoform b, NP_001368373); Cbr, C. brenneri
(EGT53499); Cni, C. nigoni (PIC33712); Cre, C. remanei (XP_003096885); Hs, Homo sapiens
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Motif |

QEELCQVALQGKNTIVTAPTGSGKTVIAANIIKEHF RFKALFMTPNSMILNQ-QAASISSYLD-HVY——mmmmm——m o HTQIIQGSDN
QEELCQVALQGKNTIVTAPTGSGKTVIAANIIKEHFESRSSEGKRFKALFMTPNSMILNQ-QAASISSYLD-HVY——————mmmm e HTQIIQGSDN
QEELCRVALRGENTIVTAPTGSGKTVIAANIIKNHFETRERQGRRFKALFMTPNSMILKQ-QCDSISSYLD-HVYQVTIKVKKIVNDEDFQVQIVQGADN

~QVQIVQGADN

QEELVQPALEGKNCVIVAPTGSGKTEVAIYAALKHIEERTSQGKPSRVVLLVPKIPLVGQ-QKDRFLKYCN-GMY—
QEELVQPALEGKNCVIVGPTGCGKTEVAIYAALNHLRERQAAGQTGRVAMLVPKIPLVTQ-QKERFLQYCR-GSF—-
QEELVQPALEGKNCVVVAPTGAGKTEVAIYAALNHIKERHNQKKAARVVLLVPKIPLVNQ-QKERFLKYCA-GQY—
QLELALPAMKGKNTIICAPTGCGKTFVSLLICEHHLK-KFPQGQKGKVVFFANQIPVYEQ-QKSVFSKYFERHGY -
QMEVAQPALEGKNIIICLPTGSGKTRVAVYIAKDHLDKKKKASEPGKVIVLVNKVLLVEQLFRKEFQPFLK-KWY—
QWEVIMPALEGKNIIIWLPTGAGKTRAAAYVAKRHLE----TVDGAKVVVLVNRVHLVTQ-HGEEFRRMLD=GRW========————m e TVTTLSGDMG

kok, Lk, kK,

SRRk ke e o« e ¥ . . e o . ¥ ce oo o . .
Motif 1l
~NVIQSKDLIVATPQMIVNLCNEHRNSLDDES--RLDQFFLSTFTIIFFDECHNTVKNSPYSNIMREYHYLKNMGNMPEGH-
NVIQSKDLIVATPQMIVNLCNEHRNSLDDES~--RLDQFFLSTFTIIFFDECHNTVKNSPYSNIMREYHYLKNMGNMPEGH-
DAIKSKDLIVATPOMIVNLCNEHKDESRSENDIGIERFFLSTFTIIFFDECHSTLKNSPYANIMREYHTLKNMGNMPENH-
—~SAVQTKDLIVATPQMIVNLCNEHRDVLKTENEIGIEQFFLSTFTIIFFDECHNTMKNTPYANIMREYHTLKNMGNMPDGH-
VPVR----SAIQSKDLIVATPQMIVNLCNEHRDELMKAE--GVEQFFLSTFTIIFFDECHNTLKKSPYANIMREYHTLKNMGNMPEGH-
SVSGTGRRDEVIATHVSVMTPQILINMLQSVR
SDSGEGRKDDVIESHIVVMTPQILINMLQSVR.

~VNERLYVADFSMMIFDEVHKATGNHPYVIINQIVQEWEH-

SDTGEGRRDDVLQAHIVVMTPQILINMLOSVR ~RNERLYVSDFSMMVFDEVHKTSGNHPYVLINRLVQEWDY -
ENVPVE--QIVENNDIIILTPQILVN--NLKKGTIPS========== LSIFTLMIFDECHNTSKQHPYNMIMFNYLDQKLGGSSG=======~ PLPQVIG
LKISFP--EVVKSCDIIISTAQIL-------ENSLLNLENGEDAGVQLSDFSLIIIDECHHTNKEAVYNNIMRHYLMOKLKNNRLKKENKPVIPLPQILG
PRAGFG--HLARCHDLLICTAELL-=====— QMALTSPE--EEEHVELTVFSLIVVDECHHTHKDTVYNVIMSQYLELKLORAQ=—=======. PLPQVLG
* * KK . ok Rk, .. .. ohk, Lk

LTASLGTG--DKNDCLQVRNYIAGLCASMDVKDLSIVKD--NLEELRGYSPIVPDKVLLCERSTDGPIGMFTNRLT-
LTASLGTG--DKNDCLQVRNYIAGLCASMDVKDLSIVKD--NLEELRGYSPIVPDKVLLCERSTDGPIGMFTNRLT~
LTASLGTG--DGKNLLGVKDHIASLCANMDVKELSIVKE--NLDELRDYSPIVPDKVSYCERNTDGAISEFTKCMY—
LTASLGTG--DGKNVLGVKEHIANLCAMMDVKELSTVRE--NTEELONYSPIIPDQVSYCERSTDGAIGEFTKWLS~
LTASLGTG--DGKNELGVKEHIASLCANMDVKELSVVTD--NLEELQGYSPIIPDEVTYCERGTDGAIGLFTRWLC————~
LTASLSVKVDGQKDENQMLNDIYNMLALINAPHLSTITRQSSIDELNEHVGKPDDSVELCLPAKENILRDYIERYLNHAHGKFLEELASMSKS~
LTASLNVSSTAQKDLSQMLFSIHTMLALLNAPYLSTIKLQASIDELNKHVSKPDDSVEVCQPT-ATALRNYIETYLGTAHIKLCHELESLSKL
LTASLNVNATAHTELSAMLGNIYTMLALLNTPCLSTITHQASIDELNEHVSKPDDEVEVCQAG-ENVLRAHIETYLHINHGKLCAELEKLSKS=======~
LTASVGVG--DAKNTDEALDYICKLCASLDASVIATVKH--NLEELEQVVYKPQKFFRKVESRISDK-
LTASPGVG--GATKQAKAEEHILKLCANLDAFTIKTVKE--NLDQLKNQIQEPCKKFAIADATREDP-

—~LMMQEVEGLIRT-
~LMMQEVEGLIRT-
—~DMIKAVENLIRV-

LTASPGTG--GASKLDGAINHVLQLCANLDTWCIMSPQN--CCPQLOEHSQQPCKQYNLCHRRSQDP-~~FGDLLK-———~ KLMDQIHDHLEM-——————
*okkok * o* e e e e e . . e e
--ALRNEHIGIEQRRQIETT-~---ERDFRPDSSFLDPPADKEHAGYQNWVCNQMNLVSGTSFRETGTRTIINEALDVLKECFCTLSYNINFHPE-VALNY

—-ALRNEHIGIEQRRQIETT----ERDFRPDSSFLDPPADKEHAGYQNWVCNQMNLVSGTSFRETGTRTIINEALDVLKECFCTLSYNINFHPE-VALNY
—--ALVNEHIQVQEGQQIQPR--FDDREYAPTNTFITAPEDKEHSGYLNWVCNQMNLVSITNFTDRRTKISINEALEVLKECYLTLNYNVNFNPD-VALRY
—-ALDQENIPIQNVQONAQISLFDDRPFRPAENFQSAPNDKEHPGYQNWACNQINLVSTTKFNRDRTKIIVNEALEVLKECYWTLSYNVNFNPE-VALRY
--ALAQELIPVQDGQPGRPI-~--DDRQFGPINEFQSAPNDKEHSGYLNWVCNEMNLVSSKKFNESRTKIVINEALGILKECYWTLSYNVNFNPE-VALRY

—-TGRNNTIPPNMINTFKKI QPKNY! YYDSLLQGIIQELNKLNVPEKWNSQTWAKYM-KVYLEARGIVDLMPAMVAFKY
—=---RHNCFPSNSYRRFKKL PKFYE IYESNLONINQDLKKLNTAEKTIAVTWMKYI-RLYVEARGMVDLMPARLVFEF
——---RHNCFPAKTYHMFRKA TKDY! YYDAQLTNIIQDLNKLNTPEKMCAQKWTKYI-KVYVEARGIVDVMPAMTAFDY
LSQIQNREFGTQKYEQWIVT—————- -VQKACMVFQOMPDKDEE-——-— SRICKAL-FLYTSHLRKYNDALIISEHAR-MKDALDYLKDFFSNVRA-AGFDE
~-SPMS-DFGTQPYEQWATIQ: MEKKAAKE RKERVCAEHLRKYNEALQINDTIRMI-DAYTHLETFYNEEKD-KKFAV
--PELSRKFGTQMYEQQVVK LSEAAALA LOEQRVYALHLRRYNDALLIHDTVRAV-DALAALQDFYHREHV-TKTQI
Motif TV
LKDEMEYR: TPNFTVNMIRIWE--RYHNQLVGTGSAENPMI-SKTVQYIVEQNL-QRADSRTIIFVRTRYEATILNKV
LKDEMEY! TPNFTVNMIRIWE--RYHNQLVGTGSAENPMI-SKTVQYIVEQNL-QRADSRTIIFVRTRYEATILNKV
LRDEI ARNFTPEMSRIWD--QYHNRLVTTGTAQNSMI-LNLEQFVVDQNE-QSPDSRAIVFVRTRYEAKILNET
LKNELESR SANFTPDMLRIWE--RYHNHLLNSGTAENPMI-EKVEEFIVEQNQ-RRGDSRSIIFVRTRYEATILNEI
LKSEINLR. FTPEMTRIWD--RYQNHLVTTGTADNPMI-TEVEKKIVDQONS-DQNDSRST IFVRTRYEATILNET
MEKAIGKL: ESHSETVEYSTFI--KDHDTLKQTIQSVEPEIVLRLKNTLTNQFH-VAPESRVIIFVTQRSTAQRVSDF
MEARIREL- DTGHKLGDQFSDFF--KKYSGLEANAKSDEPMIVTKLKDTLITQFK-VTPDSRVIIFVTQRATAQRISDF
MKGAIRTL- DNEHTL-TQFSDFFTDRIYEPLRRNSEKVEPPIVQRLKDTLIDQFK-KIPDSRVIIFVVQORSTAQRVSDF
IEQDLTQR FEEKL--QELESVSRDPSNENPKL-EDLCFILQEEYH-LNPETITILFVKTRALVDALKNW
IEDDSDEGGDDEYCDGDEDEDDLKKPLKLDETDRFLMTLFFENN--KMLKRLAENPEYENEKL-TKLRNTIMEQYTRTEESARGIIFTKTRQSAYALSQW
L ERRLLALFDDRK--NELAHLATHGP-ENPKL-EMLEKILQRQFS-SSNSPRGIIFTRTRQSAHSLLLW

-
Motif V Motif VI
LNSNEELLMLGIKS----EWMSGLNKSTASS-ADISASKQKQMEKLKMF-ADGEIRILVSTSVAEEGLDVPECSLVIKYNY-ATNEIAHVORRGRGRALN
LNSNEELLMLGIKS ~EWMSGLNKSTASS-ADISASKQKOMEKLKMF-ADGEIRILVSTSVAEEGLDVPECSLVIKYNY-ATNEIAHVORRGRGRALN
LNNSERLRNIGVKS----DWISGLNKSTSGS-GEIAASKQKQAEKLRKF-ANGEVRLLVSTSVAEEGLDVAACSLVIKYNY-ATNEIAHVORRGRGRARN
LNKRETLERLGIKS ~EWISGLNKSTSSS-ADISASKQKOMEKLRKF-AAGEIRVLVATSVAEEGLDVAECNLVIKYNY-ATNEIAHVORRGRGRAMN
LNKNERLRNLGINS----EWISGLNKSTAGS-ADISASKQKQMEKLRKF-ASGEIRVLVATSVAEEGLDIAKCNLVIKYNY-ATNEIAHVORRGRGRAIN
LNESKVLDQFGNYG----EQMVGYVLGTNKQ-GAVQQOTSQEQQLTLDKF-NNGRLKVIVATSVVEEGLDVTACNLI IKYNCSSGSAIQLVOQRGRARAKN
LNKSHIMDQFRDPDDDGYDEMVGFVLGTNNQGGAVQQOSQQEQQOKVLSRF-NNGKMKVIVATSVVEEGLDVTSCNLI IKYNCSSGSAIQLVORRGRARAKN
LNQSGVMDQFRSSGDKR-EDMVGYVLGTNKQ-GAVQQSPDEQKTVLGRF-NTGKLKVIVATSVVEEGLDVAACNL I IKYNCSSGSATIQLIQQRGRARAKN
IEGNPKLSFL--KP----GILTGRGKTNQNT----GMTLPAQKCILDAFKASGDHNILIATSVADEGIDIAQCNLVILYEY-VGNVIKMIQTRGRGRARG
ITENEKFAEVGVKA. ~HHLIGAGHSSEFK- PMTQNEQKEVISKF-RTGKINLLIATTVAEEGLDIKECNIVIRYGL-VTNEIAMVOARGRARADE
LQQOQQGLQTVDIRA----QLLIGAGNSSQST-—---HMTQRDQQEVIQKF-QDGTLNLLVATSVAEEGLDIPHCNVVVRYGL-LTNEISMVOARGRARADQ
* *

* * U P T I T * KLk Kk kk

(RIG-I, NP055129; MDAS, NP071451.2; LGP2, NP077024).
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Ce_DRH-1a 1 -MRKKQCSSILSLYDKETTLICLEPTYRDPEKGDG VH 95
Cbr_DRH-1 1 EP) vk %
Cla_DRH-1 1 MVRKKQCAALVKLYDREI[TRCLEPTYQEPDKGE vk 97
Cre_DRH-1 1 MVRKKQCAALVKLYGRETTRCLEPWYQEPEKGE vk %
Cbg_DRH-1 1 MVRKKQCAALVKLYDRETIRCLEPIYREPEKGE H %
Cni_DRH-1 1 MVRKKQCAALVKLYDRETIRCLEPTYREPEKGE R H L]
Ce_DRH-1a 190
Cbr_DRH-1 192
Cla_DRH-1 193
Cre_DRH-1 192
Cbg_DRH-1 193
Cni_DRH-1 196
Ce_DRH-1a 284
Cbr_DRH-1 SVQRLVIQSWR 292
Cla_DRH-1 BVPRLVIESWR 285
Cre_DRH-1 284
Cbg_DRH-1 285
Cni_DRH-1 288
Ce_DRH-1a 285 TIVTAPTGSGKTVIAANIT W§EWFMLFMTPNSMIL%§ISSYLDH | e ——— 369
Cbr_DRH-1 293 TIVTAPTGSGKTVIAANIIKNHFET RRFKALFMTPNSMILKQQCPSISSYLDHVYQVTIKVKKIVNDEDF 392
Cla_DRH-1 286 TIVTAPTGSGKTVIAANIIKHHFET QRYKALFMTPNSMILKQQSDSISSYLEHAY|--- 370
Cre_DRH-1 285 TIVTAPTGSGKTVIAANIIKHHFET n&@:ﬁLFMTPNSMILKQQSDSIsvaEF 369
Cbg_DRH-1 286 TIVTAPTGSGKTVIAANIIKNHFETRDRNGQRFKAL FMTPNSMILKQQSDSISSYLDH 370
Cni_DRH-1 289 ITIVTAPTGSGKTVIAANI IKNHFETRDRNGQRFKAL FMTPNSMILKQQSDSISSYLDH 373
Ce_DRH-1a 370 QSKDLIVATPQMIVNLCNEHRNSL DD --RLDQFFLSTFTIIFFDECHNTVKNSPYS. 452
Cbr_DRH-1 393 IKSKDL IVATPQMIVNLCNEHKDE SRSENDIfGLERF FLSTFTIIFFDECHSTL| 477
Cla_DRH-1 371 IQSKDL IVATPQMIVNLCNEHRDEMKAE - - GVEQFFLSTFTIIFFDECHNTL| 453
Cre_DRH-1 370 KAE --GVEQFFLSTFTIIFFDECHNTL] 452
Cbg_DRH-1 371 EIGIEQFFLSTFTIIFFDECHNT} 470
Cni_DRH-1 374 ETGIEQFFLSTFTIIFFDECHNT] e 458
Ce_DRH-1a 453 VKDNLEELRGYSPIVPDKW 552
CbrDRH-1 478 ENLPELRDYSPIVPD 577
Cla_DRH-1 454 TDNLEELQGYSPIIPDEMEINCE 553
Cre DRH-1 453 GLTASLGTGDGKN TDNLEELQGYSPIIPD) 552
Cbg_DRH-1 471 NMGNMPPGHHLPQIVGLTASLGTGDGKN VRENTEELQNYSPIIPDR---==---==-----—---- ETLNRNDEFL-- 548
Cni_DRH-1 459 NMGNMPDGHHLPQIVGLTASLGTGDGKN VRENTEELQNYSPTIPDQVSYCERKSTDGAT GEFTKWLISPMMIEVENLTKR 558
Ce_DRH-1a 553 ETT----ERD| TSFRETGTRTT 648
Cbr_DRH-1 578 QPR--FPDR TN EDRgTKIs 675
Cla_DRH-1 554 GRPI---DDR KKFNESRTKI 650
Cre_DRH-1 553 GRPI---DDR 649
Cbg_DRH-1 549 VQNSLFDDRPYRPAEN 648
Cni_DRH-1 559 AQISLFDDRPE?EAEN 658
Ce_DRH-1a 649 733
Cbr_DRH-1 676 VRTRYEAKTLNETLNNS] 760
Cla_DRH-1 651 DSRSIIFVRTRYEATILNEILN 735
Cre DRH-1 650 DSRSIIFVRTRYEATILNEILN 734
Cbg_DRH-1 649 DSRSITFVRTRYEATILNEILN 748
Cni_DRH-1 659 DSRSITFVRTRYEATILNEILN 743
Ce_DRH-1a 734 [iMSGLNKSTASSADT SASKQKQMEKLKMFADGETR SVAEEGLDVPE VIKYNYATNEIAHVQRRGRGRﬂi SECVLITNSTALRDQE[SNNRD 833
Cbr_DRH-1 761 WISGLNKSTSGSGEIASKQKOREKLRKFANGER SVAEEGLDVAACS] VIKYNYATNETAHVQRRGRGRARNSITCVL ITNSVAL RDQESSNRDI 860
Cla_DRH-1 736 WISGLNKSTAASADISASKQKQMEKLRKFASGETRVLVATSVAEEGL NLVIKYNYATNETAHVQRRGRGRAT ITNSIPLRDQEGANRD 835
Cre_DRH-1 735 WISGLNKSTAGSADISASKQKQMEKLRKFASGEIRVLVATSVAEEGL NLVIKYNYATNETAHVQRRGRGRAT EI:ITNSIPLRDQEGANRD 834
Cbg_DRH-1 749 WISGLNKSTSSSADISASKQKQMEKLRKFATGEIRVLVATSVAEEGLDVAECNLVIKYNYATNETAHVQRRGRGRAMNS[TCVLITNSTPLRDQEGANRDI 848
Cni_DRH-1 744 WISGLNKSTSSSADISASKQKQMEKLRKFANGETRVLVATSVAEEGLDVAECNLVIKYNYATNETAHVQRRGRGRAMNS[TICVLVTNSTPLRDQEGANRD! 843
Ce_DRH-1a 834 933
Cbr_DRH-1 861 958
Cla_DRH-1 836 933
Cre_DRH-1 835 932
Cbg_DRH-1 849 948
Cni_DRH-1 844 943
Ce_DRH-1a 934 LIKYNA 1010
Cbr_DRH-1 959 VDRS| 1057
Cla_DRH-1 934 ADRC 1011
Cre_DRH-1 933 ADRC 1010
Cbg_DRH-1 949 TNKF| 1032
Cni_DRH-1 944 RNKF| 1020
Ce_DRH-1a 1011 RDAD| 1037
Cbr_DRH-1 1058 RDAS| 1084
Cla_DRH-1 1012 RDAIL 1038
Cre_DRH-1 1011 RDATHAR 1037
Cbg_DRH-1 1033 RDANQT 1059
Cni_DRH-1 1021 RDANQTRTTVNFELNF| 1047

Figure S2. Multiple alignment of DRH-1 sequences of six Caenorhabditis species. The accession
numbers of DRH-1 sequences are NP_501018 (C. elegans, Ce), EGT53499 (C. brenneri, Cbr),
0ZG19204 (C. latens, Cla), XP_003096885 (C. remanei, Cre), CAP25885 (C. briggsae, Cbg),
and PIC33712 (C. nigoni, Cni), respectively. Identical residues are shown by red boxes.



