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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, 
C. elegans (Isoform a, NP_501018 and isoform b, NP_001368373); Cbr, C. brenneri 
(EGT53499); Cni, C. nigoni (PIC33712); Cre, C. remanei (XP_003096885); Hs, Homo sapiens 
(RIG-I, NP055129; MDA5, NP071451.2; LGP2, NP077024). 

Ce_DRH-1a      1 QEELCQVALQGKNTIVTAPTGSGKTVIAANIIKEHFESRSSEGKRFKALFMTPNSMILNQ-QAASISSYLD-HVY---------------HTQIIQGSDN     83
Ce_DRH-1b      1 QEELCQVALQGKNTIVTAPTGSGKTVIAANIIKEHFESRSSEGKRFKALFMTPNSMILNQ-QAASISSYLD-HVY---------------HTQIIQGSDN     83
Cbr_DRH-1      1 QEELCRVALRGENTIVTAPTGSGKTVIAANIIKNHFETRERQGRRFKALFMTPNSMILKQ-QCDSISSYLD-HVYQVTIKVKKIVNDEDFQVQIVQGADN     98
Cni_DRH-1      1 QLELCQVALRGENTIVTAPTGSGKTVIAANIIKNHFETRDRNGQRFKALFMTPNSMILKQ-QSDSISSYLD-HSY---------------QVQIVQGADN     83
Cre_DRH-1      1 QEELCRVALRGDNTIVTAPTGSGKTVIAANIIKHHFETRERLGQRYKALFMTPNSMILKQ-QSDSISSYLE-HAY---------------HVQIVQGADN     83
Ce_DRH-3       1 QEELVQPALEGKNCVIVAPTGSGKTEVAIYAALKHIEERTSQGKPSRVVLLVPKIPLVGQ-QKDRFLKYCN-GMY---------------EVNGFHGSES     83
Cbr_DRH-3      1 QEELVQPALEGKNCVIVGPTGCGKTEVAIYAALNHLRERQAAGQTGRVAMLVPKIPLVTQ-QKERFLQYCR-GSF---------------TVNGFFGSEK     83
Cni_DRH-3      1 QEELVQPALEGKNCVVVAPTGAGKTEVAIYAALNHIKERHNQKKAARVVLLVPKIPLVNQ-QKERFLKYCA-GQY---------------HVCGIHGSEK     83
Hs_RIG-I       1 QLELALPAMKGKNTIICAPTGCGKTFVSLLICEHHLK-KFPQGQKGKVVFFANQIPVYEQ-QKSVFSKYFERHGY---------------RVTGISGATA     83
Hs_MDA5        1 QMEVAQPALEGKNIIICLPTGSGKTRVAVYIAKDHLDKKKKASEPGKVIVLVNKVLLVEQLFRKEFQPFLK-KWY---------------RVIGLSGDTQ     84
Hs_LGP2        1 QWEVIMPALEGKNIIIWLPTGAGKTRAAAYVAKRHLE----TVDGAKVVVLVNRVHLVTQ-HGEEFRRMLD-GRW---------------TVTTLSGDMG     79

*.*. ..*. *.*... .***.***  .. . . * . .   .   .. .  .      * .   .. ..  . .                .    *   

Ce_DRH-1a     84 VPTR----NVIQSKDLIVATPQMIVNLCNEHRNSLDDES--RLDQFFLSTFTIIFFDECHNTVKNSPYSNIMREYHYLKNMGNMPEGH-----SLPQIIG 172
Ce_DRH-1b     84 VPTR----NVIQSKDLIVATPQMIVNLCNEHRNSLDDES--RLDQFFLSTFTIIFFDECHNTVKNSPYSNIMREYHYLKNMGNMPEGH-----SLPQIIG 172
Cbr_DRH-1     99 IPVR----DAIKSKDLIVATPQMIVNLCNEHKDESRSENDIGIERFFLSTFTIIFFDECHSTLKNSPYANIMREYHTLKNMGNMPENH-----HLPQIVG 189
Cni_DRH-1     84 LPVR----SAVQTKDLIVATPQMIVNLCNEHRDVLKTENEIGIEQFFLSTFTIIFFDECHNTMKNTPYANIMREYHTLKNMGNMPDGH-----HLPQIVG 174
Cre_DRH-1     84 VPVR----SAIQSKDLIVATPQMIVNLCNEHRDELMKAE--GVEQFFLSTFTIIFFDECHNTLKKSPYANIMREYHTLKNMGNMPEGH-----HLPQIIG 172
Ce_DRH-3      84 SVSGTGRRDEVIATHVSVMTPQILINMLQSVR---------QNERLYVSDFSMMIFDEVHKAAKNHPYVLINQMVQEWKY-------------EKPQIIG 161
Cbr_DRH-3     84 SDSGEGRKDDVIESHIVVMTPQILINMLQSVR---------VNERLYVADFSMMIFDEVHKATGNHPYVIINQIVQEWEH-------------DKPQIIG 161
Cni_DRH-3     84 SDTGEGRRDDVLQAHIVVMTPQILINMLQSVR---------RNERLYVSDFSMMVFDEVHKTSGNHPYVLINRLVQEWDY-------------EKPQIIG 161
Hs_RIG-I      84 ENVPVE--QIVENNDIIILTPQILVN--NLKKGTIPS----------LSIFTLMIFDECHNTSKQHPYNMIMFNYLDQKLGGSSG--------PLPQVIG   161
Hs_MDA5       85 LKISFP--EVVKSCDIIISTAQIL-------ENSLLNLENGEDAGVQLSDFSLIIIDECHHTNKEAVYNNIMRHYLMQKLKNNRLKKENKPVIPLPQILG 175
Hs_LGP2       80 PRAGFG--HLARCHDLLICTAELL-------QMALTSPE--EEEHVELTVFSLIVVDECHHTHKDTVYNVIMSQYLELKLQRAQ---------PLPQVLG 159

.   .... *.. ...  .  .  .        .   .. *. . .**.* . .. .* .*.. .  ..  ..           .**..*

Ce_DRH-1a    173 LTASLGTG--DKNDCLQVRNYIAGLCASMDVKDLSIVKD--NLEELRGYSPIVPDKVLLCERSTDGPIGMFTNRLT-----LMMQEVEGLIRT------- 256
Ce_DRH-1b    173 LTASLGTG--DKNDCLQVRNYIAGLCASMDVKDLSIVKD--NLEELRGYSPIVPDKVLLCERSTDGPIGMFTNRLT-----LMMQEVEGLIRT------- 256
Cbr_DRH-1    190 LTASLGTG--DGKNLLGVKDHIASLCANMDVKELSIVKE--NLDELRDYSPIVPDKVSYCERNTDGAISEFTKCMY-----DMIKAVENLIRV------- 273
Cni_DRH-1    175 LTASLGTG--DGKNVLGVKEHIANLCAMMDVKELSTVRE--NTEELQNYSPIIPDQVSYCERSTDGAIGEFTKWLS-----DMMIEVENLIKR------- 258
Cre_DRH-1    173 LTASLGTG--DGKNELGVKEHIASLCANMDVKELSVVTD--NLEELQGYSPIIPDEVTYCERGTDGAIGLFTRWLC-----DMMREVENLITL------- 256
Ce_DRH-3     162 LTASLSVKVDGQKDENQMLNDIYNMLALINAPHLSTITRQSSIDELNEHVGKPDDSVELCLPAKENILRDYIERYLNHAHGKFLEELASMSKS------- 254
Cbr_DRH-3    162 LTASLNVSSTAQKDLSQMLFSIHTMLALLNAPYLSTIKLQASIDELNKHVSKPDDSVEVCQPT-ATALRNYIETYLGTAHIKLCHELESLSKL------- 253
Cni_DRH-3    162 LTASLNVNATAHTELSAMLGNIYTMLALLNTPCLSTITHQASIDELNEHVSKPDDEVEVCQAG-ENVLRAHIETYLHINHGKLCAELEKLSKS------- 253
Hs_RIG-I     162 LTASVGVG--DAKNTDEALDYICKLCASLDASVIATVKH--NLEELEQVVYKPQKFFRKVESRISDK---FKYIIA-----QLMRDTESLAKRICKDLEN    249
Hs_MDA5      176 LTASPGVG--GATKQAKAEEHILKLCANLDAFTIKTVKE--NLDQLKNQIQEPCKKFAIADATREDP---FKEKLL-----EIMTRIQTYCQM------- 256
Hs_LGP2      160 LTASPGTG--GASKLDGAINHVLQLCANLDTWCIMSPQN--CCPQLQEHSQQPCKQYNLCHRRSQDP---FGDLLK-----KLMDQIHDHLEM------- 240

****....  . .        .  ..*  .   .....   .. .*   .  . . .  ...        .   .        . . . .          

Ce_DRH-1a    257 --ALRNEHIGIEQRRQIETT----ERDFRPDSSFLDPPADKEHAGYQNWVCNQMNLVSGTSFRETGTRTIINEALDVLKECFCTLSYNINFHPE-VALNY    349
Ce_DRH-1b    257 --ALRNEHIGIEQRRQIETT----ERDFRPDSSFLDPPADKEHAGYQNWVCNQMNLVSGTSFRETGTRTIINEALDVLKECFCTLSYNINFHPE-VALNY    349
Cbr_DRH-1    274 --ALVNEHIQVQEGQQIQPR--FDDREYAPTNTFITAPEDKEHSGYLNWVCNQMNLVSITNFTDRRTKISINEALEVLKECYLTLNYNVNFNPD-VALRY    368
Cni_DRH-1    259 --ALDQENIPIQNVQQNAQISLFDDRPFRPAENFQSAPNDKEHPGYQNWACNQINLVSTTKFNRDRTKIIVNEALEVLKECYWTLSYNVNFNPE-VALRY    355
Cre_DRH-1    257 --ALAQELIPVQDGQPGRPI---DDRQFGPINEFQSAPNDKEHSGYLNWVCNEMNLVSSKKFNESRTKIVINEALGILKECYWTLSYNVNFNPE-VALRY    350
Ce_DRH-3     255 --TGRNNTIPPNMINTFKKN----------------QPKNYE-----YYDSLLQGIIQELNKLNVPEKWNSQTWAKYM-KVYLEARGIVDLMPAMVAFKY    330
Cbr_DRH-3    254 ----RHNCFPSNSYRRFKKL----------------SPKFYE-----IYESNLQNINQDLKKLNTAEKTIAVTWMKYI-RLYVEARGMVDLMPARLVFEF    327
Cni_DRH-3    254 ----RHNCFPAKTYHMFRKA----------------NTKDYE-----YYDAQLTNIIQDLNKLNTPEKMCAQKWTKYI-KVYVEARGIVDVMPAMTAFDY    327
Hs_RIG-I     250 LSQIQNREFGTQKYEQWIVT------VQKACMVFQMPDKDEE-----SRICKAL-FLYTSHLRKYNDALIISEHAR-MKDALDYLKDFFSNVRA-AGFDE    335
Hs_MDA5      257 --SPMS-DFGTQPYEQWAIQ--------------MEKKAAKE--------GNRKERVCAEHLRKYNEALQINDTIRMI-DAYTHLETFYNEEKD-KKFAV    329
Hs_LGP2      241 --PELSRKFGTQMYEQQVVK--------------LSEAAALA--------GLQEQRVYALHLRRYNDALLIHDTVRAV-DALAALQDFYHREHV-TKTQI    314

.  .   .                 .   . ...        ..  . .          .  ...     .  .  .   ..  .  ..  .

Ce_DRH-1a    350 LKDEMEYR-----------------------TPNFTVNMIRIWE--RYHNQLVGTGSAENPMI-SKTVQYIVEQNL-QRADSRTIIFVRTRYEATILNKV    422
Ce_DRH-1b    350 LKDEMEYR-----------------------TPNFTVNMIRIWE--RYHNQLVGTGSAENPMI-SKTVQYIVEQNL-QRADSRTIIFVRTRYEATILNKV    422
Cbr_DRH-1    369 LRDEIENR-----------------------ARNFTPEMSRIWD--QYHNRLVTTGTAQNSMI-LNLEQFVVDQNE-QSPDSRAIVFVRTRYEAKILNEI    441
Cni_DRH-1    356 LKNELESR-----------------------SANFTPDMLRIWE--RYHNHLLNSGTAENPMI-EKVEEFIVEQNQ-RRGDSRSIIFVRTRYEATILNEI    428
Cre_DRH-1    351 LKSEINLR-----------------------SSNFTPEMTRIWD--RYQNHLVTTGTADNPMI-TEVEKKIVDQNS-DQNDSRSIIFVRTRYEATILNEI    423
Ce_DRH-3     331 MEKAIGKL----------------------NESHSETVEYSTFI--KDHDTLKQTIQSVEPEIVLRLKNTLTNQFH-VAPESRVIIFVTQRSTAQRVSDF    405
Cbr_DRH-3    328 MEARIREL----------------------DTGHKLGDQFSDFF--KKYSGLEANAKSDEPMIVTKLKDTLITQFK-VTPDSRVIIFVTQRATAQRISDF    402
Cni_DRH-3    328 MKGAIRTL----------------------DNEHTL-TQFSDFFTDRIYEPLRRNSEKVEPPIVQRLKDTLIDQFK-KIPDSRVIIFVVQRSTAQRVSDF    403
Hs_RIG-I     336 IEQDLTQR-------------------------------FEEKL--QELESVSRDPSNENPKL-EDLCFILQEEYH-LNPETITILFVKTRALVDALKNW    400
Hs_MDA5      330 IEDDSDEGGDDEYCDGDEDEDDLKKPLKLDETDRFLMTLFFENN--KMLKRLAENPEYENEKL-TKLRNTIMEQYTRTEESARGIIFTKTRQSAYALSQW    426
Hs_LGP2      315 L------------C-----------------AERRLLALFDDRK--NELAHLATHGP-ENPKL-EMLEKILQRQFS-SSNSPRGIIFTRTRQSAHSLLLW    380

.      .                          .                .   .  .....   .      .      ... *.*...*  .  .   

Ce_DRH-1a    423 LNSNEELLMLGIKS----EWMSGLNKSTASS-ADISASKQKQMEKLKMF-ADGEIRILVSTSVAEEGLDVPECSLVIKYNY-ATNEIAHVQRRGRGRALN    515
Ce_DRH-1b    423 LNSNEELLMLGIKS----EWMSGLNKSTASS-ADISASKQKQMEKLKMF-ADGEIRILVSTSVAEEGLDVPECSLVIKYNY-ATNEIAHVQRRGRGRALN    515
Cbr_DRH-1    442 LNNSERLRNIGVKS----DWISGLNKSTSGS-GEIAASKQKQAEKLRKF-ANGEVRLLVSTSVAEEGLDVAACSLVIKYNY-ATNEIAHVQRRGRGRARN    534
Cni_DRH-1    429 LNKRETLERLGIKS----EWISGLNKSTSSS-ADISASKQKQMEKLRKF-AAGEIRVLVATSVAEEGLDVAECNLVIKYNY-ATNEIAHVQRRGRGRAMN    521
Cre_DRH-1    424 LNKNERLRNLGINS----EWISGLNKSTAGS-ADISASKQKQMEKLRKF-ASGEIRVLVATSVAEEGLDIAKCNLVIKYNY-ATNEIAHVQRRGRGRAIN    516
Ce_DRH-3     406 LNESKVLDQFGNYG----EQMVGYVLGTNKQ-GAVQQTSQEQQLTLDKF-NNGRLKVIVATSVVEEGLDVTACNLIIKYNCSSGSAIQLVQQRGRARAKN    499
Cbr_DRH-3    403 LNKSHIMDQFRDPDDDGYDEMVGFVLGTNNQGGAVQQSQQEQQKVLSRF-NNGKMKVIVATSVVEEGLDVTSCNLIIKYNCSSGSAIQLVQRRGRARAKN    501
Cni_DRH-3    404 LNQSGVMDQFRSSGDKR-EDMVGYVLGTNKQ-GAVQQSPDEQKTVLGRF-NTGKLKVIVATSVVEEGLDVAACNLIIKYNCSSGSAIQLIQQRGRARAKN    500
Hs_RIG-I     401 IEGNPKLSFL--KP----GILTGRGKTNQNT----GMTLPAQKCILDAFKASGDHNILIATSVADEGIDIAQCNLVILYEY-VGNVIKMIQTRGRGRARG    489
Hs_MDA5      427 ITENEKFAEVGVKA----HHLIGAGHSSEFK----PMTQNEQKEVISKF-RTGKINLLIATTVAEEGLDIKECNIVIRYGL-VTNEIAMVQARGRARADE    516
Hs_LGP2      381 LQQQQGLQTVDIRA----QLLIGAGNSSQST----HMTQRDQQEVIQKF-QDGTLNLLVATSVAEEGLDIPHCNVVVRYGL-LTNEISMVQARGRARADQ    470

..  . .   . .     .   *  ...         . . * . . .* . *    ...*.*..**.*.  *.....*..  ...*. .*.***.** .
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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), 
OZG19204 (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. 


