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Aq AEbGLSSWLVEQCHQLGL QPTPV LGCIPAILﬁGR
AAEKDLGVTDVLCEACDQLGWTKPTKI@I EAIPLALQGR
AGWKD §SLPPH I LEVIDKCGYKEPTPIGRQAIP I GLANR
VLFQDMNL SRALLKAI TAMGFKQPTPI@KACIPVGLLEK
ATFEELRLKPGLLQGVYAMGFNRPSKIQENAL PMML APQ
ATIFEELRLKPQLLQGVYAMGFNRPSKI ENALPLMLHPQ
ASFEELRLKEELLKG | YAMGFNRPSKI@EMAL PMML APQ
STEEDYCLKRELLMG | FEMGWEKPSPIQEES|IPI ALSGR
ATEDTMGLREDLLRG | YAYGFEKPSAIQQRA I KQI | KGR
SGFDDMNLKESLLRG I YAYGFEKPSAIQQRAI | PCIKGY
S-[EDDMNL SESLLRG | YAYGFEKPSAIQQRAILPCIKGY
AEFRDFLLKPELLRAIVDCGFEHPSEV@HEC| PQA I LGM
AEFRDFLLKPELLRAIVDCGFEHPSEVAHECI PQAI LGM
AAFESLLLSRPVLEGLRAAGFERPSPVALKAIPLGRCGL
FVEEHCISLPEVLNHNLKKS@YEVPTPI@vami PVGLLGR
SHIESD IIDMGE || IMGN | ELTRYTRPTPV@KHA I P

SHESDVEMGE | IMGN | ELTRYTRPTPVAKHA I P
GDFEEANLCQTLNNN | AKAGYTKLTPVAKYSIPI | LAGR
GRWVQCG | SMK| LNSLKKHGYEKPTPIQTQAIPAIMSGR
AHFGFDEQLMHQIRKSEYTQPTPI8CQGVPVALSGR
HHANFPQYVMDVLMDQHFTEPTPIQCQGFPLAL SGR
YEANFPANVMD VI ARQNFTEPTAI@AQGWP VAL SGL
DDAQC YPEVMEN | KKAGFQKPTP I@SQAWP | VLQG |
KDAQQYPDLLKSI IRVG I VKPTPIQSQAWP | | LG |
KEMKFPAAILRGLKKKGIHHPTP1@IQG/IPTILSGR
QSMGL SYPVFKG IMKKGYKVPTPIQRKTIPVILDGK
EHMGLD PRLLQAVTDLGWSRPTL IQEKAIPLALEGK
QQLD INSRLLQN | LDAGFQMPTP I@MQAI PVMLHGRELLAS
SNF- | SEETIKLLKGRGVTFLFPI AKTFHHVYSGKILIAQ
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KLWKDL - FVPRVLRALSFLGFSAPTPIQALTLAPAIRKL
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IAEQFRVLGKPHGLKDCIIV MDMVAQALELSWK 120
| SEQFEALGSS IIGVQSAV IV IDSMSQSLALAKK 142
|EEETI KFGKPLGIRTVAVI | SREDQGFRLRMG 518
VHSVTRQLAQFCNITTCLAV LDVKSQEAALRAA 339
TGKVIEQMGKFﬁELKLAYAVH NKLERGOKISEQ— 21
TGKVI EQMGKFYELKLAYAVRGNKLERGQKI SEQ- 212
TGRVVEQMGKFCDVQVMYAIRGNR I PRGTD I TKQ- 217
VSQICIQVSKHMGAKVMATT TNLRDD IMRLDDT 215
IQKGLLALGDYMNVQCHACI TNVGEDIHKLDﬂG 156
IQKVILALGD YMGATCHAC | TNVRNEMQKLQAA 152
IQKVVMALGD YMGASCHAC | TNVRAEVQKLAQMA 151
| SKEYERFSKYMNVKVAVFF LSI KKDEEVLKKC 165
ISKEYEHFSKYMSVKVSVFF LSIKKDEEVLK&C 164
IHSVITAIGI KMGLECHVF I TPLSQDKTRLKK- 180
| ERQAKELMSGLRMKTVLLV LPLPPQLYRLQQH 322
| YEEARKFSYRSRVRPCVVYGBGAD | GQQIRDLERG 314
IYEEARKFSYRQRVRPCVVY ADIGOQIHDLEWG 316
| YLEARKFSFGTCVRAVVIYEBEGTQLGHSIRQI VQG 415
| TKECKKFSKTLGLRVVCVYGBGTG | SEQI AELKRG 495
IHAECKRFGKAYNLRSVAVYGGG SMWEQAKALQEG 376
VQQVADDYGKC#RLKSTCIY APKGPQIHDLEWG 294
VQQVAAEYCRACRLKSTC | YBEAPKGPQIRDLERG 217
VEGECCKYSYK-GLRSVCVYGGGNRDEQI| EELKKG 385
HVEAECSKYSYK-IGLKSIC | YGEGRNRNGQ | EDI SKG 345
THGlLEYYCRLqLLRCALCI MSVKEQMET | RHG 313
TLKFTKELGKFTGLKTALIL DRMEDQFAALHEN 216
AQSMIQQLATYCDVRVANVSAAEDSVSQRAVLMEK 134
IHREL | KI SEGTGFRIHMIHKAAVAAKKFGPKSSK 285
VSKDFSDITK-{KLSVACFY TPYGGQF ERMRNG 308
VAKDFKDI TR - -\ KLSVACFYBEGTSYQSQINHIRNG 259
VKQH IDAVARFTGI KTAILVEGMSTQKQQRMLNRR 437
VRAVAQPLGRSLGLLVRDLEGGHGMRRIRLQLSRS 255
SFDTVQKLLKPHWIVPGVLM EKRKSEKARLRKG 356
VSKVFNIYTDATPLRVSLVTEGQKSLAKEQESLVQL 332
TFEVLRKVGKNHDFSAGL I | KDLKHEAERINN - 190
IDEVLSHFTKHREFSQI LWI RNPGEDVERFKQG 134
TFGVLKELMTH%VHTYGLIM SNRSAEAQKLGNG 301
TLNN I KQFKKY IKLRELLI | VAARDQL SVLENG 339
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DDX25/1-483 218 - - TVLDWCFKLKL IDLTKIRVF
DDX6/1-483 216 VHVV ILDL I KKGV.- AKVDHVQM |
DDX481-411 157 QHVVAG VFDMIRRRS- LRTRA I KML
DDX2B/1-407 153 PHIIVVG VFDMLNRRY - L SPKWI KMF
DDX2A/1-406 152 PHI | VG VFDMLNRRY. - LSPKY | KMF
DX39BA-428 166 PHIVVG ILALARNKS- LNLKH I KHF |
DX30A/1-427 165 PHVVVG ILALVRNRS- FSLKNVKHFM
DDX20/1-824 181 CHIIAVGS | KQL | ELDY.- LNPGSIRLF I
DDX59/1-619 323 VKV 1A LLD! I KQSS- VELCGVKIV
DDX3Y/1-660 315 CHLLVA LVDMMERGK - | GLDIFCK YL
DDX3x/1-662 317 CHLLVA LVDMMEHGN- IGLDFCKYL
DDX4/1-724 416 CNI LCA LMD | IGKEK- IGLKQ I KYL
DDX46/1-1031 496 AE|I | VC MIDMLAANSVTNLRRVTYV
DDX421-938 377 AEIlVVC LIDHVKKKA- TNLdHVSYL

VMIDT- -QGESDHS I RIlQRALPSEC =273
KLLS---QDEVQIMEDMI LTLPKNR 271
EMLN - - - KGEKEQ| YDVYRYLPPAT 212
EMLS - - -RGEKDQ ! YEJIFQKLNTS!I =208
EMLS- - -RGEKDQI| YDIFQKLNSNT 207
KMLEQ- - LDMRRDVQEIFRMTPHEK 222
KMLEQ- - LDMRRDVQE[IFRLTPHEK 221
KLLEE- -GSFQEQINWIYSSLPASK 237
TMLK - - -MGEQQQVLD[FLEN.| PNDC 378
RMLD - - -MGEEPQIRR|IIVEQMPPKR 374
RMLD - - -MGEEPQIRRIEVEQMPPKR 376
RMLD - - -MGEGPEMKKL | SCMPSKR 475
RMFD - - -MGEEPQVMRIIVDNVRPDR 554
RMFD - - -MGEEYQVRS[IASHVRPDR 432

0 | , ] ‘ ‘
DDX49/1-483 121 PHVVI LADHLRSSNTFS1KKIRFL RLLEQGCTDETVDLEAMLAAVPARR 180
DDX47/1-455 143 PHI I | LIDHLENTKGFNLRALKYL RILN---MDEETEVDK[LKVIPRDR 199
DDX23/1-820 519 CEIVI LIDVLENRY-LVLSRCTYV RMID - - -MGEEPDVQKIILEHMPVSR 600
DDX27/1-796 240 PDIL | LIDHLHNCPSFHLSSIEVLI RMLD - - - EYIREEQMKE[l | RMC SHHR 3%
DD19A/1-478 212 - -1 VI TVLDWCSKLKFIDPKKIKVF VMI AT - -QGHQDQS | RIQRML PRNC 267
DD19B/1-479 213 - -1V TVLDWC SKLKFIDPKKI KVF VMI AT - -QGHQDQS | RIQRML PRNC 268
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DDX17/1-729 295 VEIC | LIDFLESGK-TNLRRCTYL RMLD - - -MGEEPQIRK VDQIRPDR 350
DDX5/1-614 218 VEIC | LIDFLECGK-TNLR'HTTYL RMLD - - -MGEEPQIRK VDQIRPD‘R 273
DDX43/1-648 366 VDI || LNDLQMSNF - VNLKNITYL KMLD - - -MGFEPQIMKIELLDVRPDR 421
DDX53/1-631 346 VDI | | LNDLQMNNS- VNLRSITYL KMLD - - -MEFEEPQIRKILLDVRPDR 401
DDX41/1-622 314 VHMMV LMDLLQKKM-VSLD I CRYL RMID - - -MGFEGD IRTIFSYFKGQR 369

DDX54/1-881 217 PDI | LVHVAVEMS-LKLQSVEYV
DDX56/1-547 135 PDVVVG |LSHLQQ@DS-LKLRSLELL
DDX52/1-589 285 FDILVT LI YLLKQDPGIDLASVEWL
DDX21/1-783 309 IDILVG I KDH IQNGK- LDLTIKL KH V.
DDX50/1-737 260 |DILVG | KDHLQSGR - LDLSKLRH V.
DDX24/1-859 438 PEIVVA LWEL | KEKHLRNLRQLRCL

RLFE- - -MGFEAEQLQEN | ARLPGGH 272
LLFS---FGFEEELKSLLCHLPRIY 191
KLFEDGKTGERDQLAS[IFLATSHKY 347
QMLD - - -MGEADQVEE[LSVYKKDP 369
QMLD - - - LGEAEQVEDIIHEYKTDP 320
RMVE - - - KGBHFAELSQLLEMLNDSR 501
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DDX28/1-540 256 ADVLVA ALWKALKSRL - | SLEQLSFL TLLD- - -ESFLELVDYWLEKGPADA 324
DDX31/1-851 357 INILIS LVDH | KSTKN IHFSRLRWL RILD---LGEEKD I TVIILNAVNAER 416
DDX51/1-666 340 ADIVVA LVDH IDQTPGFSLQQLRFL I RMID - - - SMHQSWLPRVVAADPADL 425
DDX10/1-875 191 INILV LLQHMDETVSFHATDLQML RILD - --MGIADTMNAVIEN}LPKKR 247
DDX551-600 135 GNI 1V LEDMFRRKAGLDLASLD VL RLLD- - -MGFEASINTHILEFLPKQR 196
DDX181-670 302 INI IV LLDHMQNTPRGFMYKNLQC L RILD---VGEEEELKQIlI KLLPTRR 358
DDX1/1-740 340 VDIVV LDDLVSTGI{ LNL&;QVRFL GLLS---QGYSDF INRMHNQVTSDL 401

VxDExD

190T 200A 210Q 200 230v
DDX49/1-483 181 @TLLF LwTDTLHELOGLA'I"NQF'FFWEAQAFWSTVECJLD RYLLVP‘E'KVIDAYLVHLIQ 240

DDX47/1-455 200 KTFLF MTKKVQKLQRAALKNPVKCAVSSKYQTVEKLQBAYYIFIPRSKFKDTYLVYILN 25
DDX23/1-820 601 @TVMETATMPPAVERLARSYLRRPAVVY|GSAGKPHERVEGKVFLMSESEKRKKLLAILE 660
DDX27/11-796 397 QTMLF MTDEVKDLASVSLKNPVR | FUNSN -ITDVAPLRAEF IRIREGDREAI VAALLT 459
DD19A/1-478 268 QMLLF FEDSVWKFAQKVVWPDPNV I KLKREEETLDT I KAYYVLCSRDEKFQALCNLYG 328
DD198/1-479 269 QMLLF FEDSVWKFAQKVMPDPNV I KLKREEETLD T I KAYYVLCSRDEKFQALCNLYG 329
DDX2511-483 274 @MLLF FEDSVWHFAER | IIPDPNV I KLRKEELTLNN IR@YYVLCERKDKYQALCN I YG 334
DDX6/1-483 272 ILLY FPLSVQKFMNSHLQKPYEINLMEE-ILTLKGVT@YYAYVTERQKVHCLNTLFS 330
DDX48/1-411 213 @V VL LPHEILEMTNKFMTDPIRILVKRDELTLEG| KAFFVAVEEEWKFDTLCDLYD 273
DDX2B/1-407 209 @VVLL MPTDVLEVTKKFMRDP IR I LVKKEELTLEG| KQFY INVEEEWKLDTLCDLYE 269
DDX2A/1-406 208 @V VLL MPSDVLEVTKKFMRDP IR I LVKKEELTLEGIRAFYINVEEEWKLDTLCDLYE 268
DX398/1-428 223 @VMMFE LSKEIRPVCRKFMQDPME | FVDDEKLTLHGLQAYYVKLKDNEKNRKLFDLLD 283
DX39A/1-427 222 QCMME LSKDIRPVCRKFMQDPMEVFVDDEKLTLHGLQAYYVKLKDSEKNRKLFDLLD 282
DDX20/1-824 238 QML AV YPEFLANALTKYMRDPTFVRLNSSDPSL | GLKAYYKVVNKEEKTQHLQELFS 305
DDX59/1-619 379 QT ILV IIPTS| EQLASQLLHNPVR | | TGEKNL PCANVR@I | LWVEDPA
DDX3Y1-660 375 HTMME FPKEIQMLARDFLDEY|FLAVGRVGSTSEN | TAKVVWVEDLD
DDX3X/1-662 377 HTMMF FPKEIQMLARDFLDEY|FLAVGRVGSTSEN | TRKVVWVEESD
DDX4/1-724 476 @TLMF FPEEIQRLAAEFLSNYLFVAVGQVGGACRD VQ@TVLQVGQF S
DDX461-1031 555 QT VMF FPRAMEALARR | LSKP | EVQVGGRSVVCSDVEQQVY | VI EEEK
DDX4211-938 433 QTLLF FRKKIEKLARD | LIDPIRVVQGD IGEANEDVT@I VEILHSPS
DDX17/1-729 351 TLM PKEVRQLAEDFLRDYTQINVGNLESANHN I L@I VDVCMESE
DDX5/1-614 274 @TLM PKEVRQLAEDFLKDYIHINIGALESANHN I L@I VDVCHDVE
DDX4311-648 422 QT VMT PHSVHRLAQSYLKEPMI VYVGTLDVAVSSVKQN | | VTTEEE
DDX53/1-631 402 @TVMT PDTVRQLALSYLKDPMI VYVGNLUN.VAVNTVK@N | | VTTEKE
DDX41/1-622 370 @TLLF MPKKIQNFAKSALVKPVT INVGRAGAASLDVIQEVEYVKEEA
DDX541-881 273 QTVLE LPKLLVEFARAGLTEPVL IRLDVD,TIKLNEQLKTSFFLVREDT
DDX56/1-547 192 QAFLM FNEDVQALKEL | LHNPVTLKLQESQPGPDQLQ@AFQVVCEEEDKFLLLYALLK 253
DDX52/1-599 348 RR AMF FAYDVEQWCKLNLDNV|SVS|IGARNSAVETVEQELLFVGETGKLLAMRELVK 408
DDX21/1-783 370 @TLLF CPHWVFNVAKKYMTYEQVDL | GKKQKTAI TVEHLAI KCH-TQRAAVIGDVIR 432
DDX501-737 21 QTLLF CPQWVYKVAKKYMRYEQVDLVGKMQKAATT‘VEHLAIQCH‘ -SQRPAVIGDVLQ 383
DDX24/1-859 502 Q@TLVFE LTKKMDKTAKLDLGKPKVIDLTRNEATVETLTETKIHCE-DERDFYLYYFLM 584
DDX28/1-540 325 @L VL VGATFPEGVGQLLNKVAPDAVTTI TSSKHC IMPHVKETFLRLK-ADKVAELVH I LK 38
DDX31/1-851 417 @NVLL LTEGVMTRLAD | SULHDPVS| SVLDKKKAVQELKAQHYTVVP-IKLRLVCLAAFIL 502
DDX51/1-666 426 @KLLF LTQNPEKLQQLGLHQPRL FSTGLAHRGLEDLTHHYVPCS - SSIPLVVLHLVL 500

FLKLLELLG 614
WNWLTRRLV 493

WSHMQTFLQ 482
RALTQEFVE 462
MVYLLECLQ 429
AAVLLHLLH 332

DDX10/1-875 248 TLLF QTKSVKDLARLSL.KNPEYVWVHEK}KSTPATLE.NYI VCE-QQKISVLYSFLR 309
DDX55/1-600 197 RTGLF QTQEVENLVRAGLRNPVRVSVKEKSSAQKTLENYYMVCK-DEKFNQLVHFLR 263
DDX18/1-670 359 TMLF QTHKVEDLARISL;KEPLYVGVDDDNIATVDGLE.GYVVCH-uEKHFLLLFTFLK 421
DDX1/1-740 402 VAR e L,SFDVKKLSEK|MHFF'TWVDLKGED‘SVPDT‘VHHVVVF‘VNEF'EMWSEA|KILK 493
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DDX491-483 241 RFC.JQD EHEDWS I I IETNTCKTCQI LCMMLFHGIFSFPTVALHSMMKQKE FAALAKEKSSI| YR 300
DDX47/1-455 260 ELAGN----SFMIFECSTCNNTQRTALLLRNLGFTAIPLHGOMSQSKRLGSLNKEKAKARS 315
DDX23/1-820 661 QGF- - - - - - PI 11 FEVNQKKGCDVLAKSLEKMGYNACTLHGGKGQEQREFALSNLKAGAKD 716
DDX27/1-796 460 RTFTD- - - -HVMLETQTKKQAHRMH I LLGLMGLQVGELHGNLSQTQRLEALRREKDEQID 515
DD19A/1-478 329 AITEIA-‘--QAMI CHTFlKTASWLAAELSKIEGHQVALLSGEMMVEO AAVIERFREGKEK 384
DD19B/1-479 330 AITIA----QAMIFCHTRKTASWLAAELSKEGHQVALLSGEMMVEQRAAVIERFREGKEK 385
DDX25/1-483 335 SITIG----QAI I FCQTRRNAKWLTVEMIQDGHQVSLLSGELTVEQRAS| IQRERDGKEK 390
DDX6/1-483 331 RLQIN----QSIIFCNSSQRVELLAKKISAQLGYSCFYIHAKMRQEHRNRVFHDERNGLCR 386
DDX48/1-411 274 TLTIT----QAVI CNTKRKVDWLTEKMHE:ANFTVSSMHGDMPOKE ESIMKEFRSGASR 329
DDX2B/1-407 270 TLTiIT----QAVI LNTRRKVDWLTEKMHARDFTVSALHGDMDQKERDVIMREFRSGSSR 325
DDX2A/1-406 269 TLTIT----QAVIFEINTRRKVDWLTEKMHARDFTVSAMHGDMDQKERDVIMREFRSGSSR 324
DX39B/1-428 284 VLEFN----QVVIEVKSVQRCI|IALAQLLVEQNFPAI AIHRGMPQEERLSRYQQFKDFQRR 339
DX39A/1-427 283 VLE:FN-——-OVI 1 VKSVQRCMALAQLLVﬁONFPAIAIHHGMAQEE LSRYQQEKDFQRR 338
DDX20/1-824 306 RIPFN----QALVESNLHSRAQHLADILSSKGFPAEC| SGNMNQNQRLDAMAKLKHFHCR 361

DDX591-619 439 DKKFKP---PVLVEVDCKLGADLLSEAVQKTGLKSISIHSEKSQIERKNILKGLLEGDYE 497
DDX3Y/1-660 435 ATGSDS---LTLVEVETKKGADSLEDFLYHEGYACTSIHGDRSQRDREEALHQFERSGKSP 491
DDX3X/1-662 437 ATG:KDS---LTLV VETKKGADSLEDFLYHEEGYACTSIHGDHSQHD EEALHQFRSGKSP 493
DDX4/1-724 537 NIGDE----RTMVEVETKKKADF I ATFLCQEKISTTSIHGDREQREREQALGDFRFGKCP 592
DDX46/1-1031 615 HYQESG---SVI IFVDKQEHADGLLKDLMRASYPCMSLHGG IDQYDRDS!| INDEKNGTCK 671
DDX42/1-938 494 EFTISSG---SVLLEVTKKANAEELANNLKQEGHNLGLLHGDMDQSERNKVISDEKKKD I P 550
DDX17A-729 412 EIMKEN - - 11 VETKRRCDDLTRRMRR!DGWPAMCIHGD KSQPERDWVLNEEFRSGKAP 470
DDX5/1-614 335 EIMKEN- - | VEVETKRRCD ELTRKMRRDGWPAMG | HGD KSQQERDWVLNEFKHGKAP 393
DDX43/1-648 483 SMSSTD - - | VEVSRKAVADHLSSDL | LGN | SVESLHGDREQRDREKALENFKTGKVR 539
DDX53/1-631 463 NMSPND - - IMEVSQKH | ADDLSSDFN I'QG | SAESLHGN SEQSDQERAVEDEKSGN | K 519
DDX41/1-622 430 KTHR- - - - - - PVLI AEKKADVDAIHEYLLLEKGVEAVAIHGGKDQEE TKAI EAFREGKKD 484
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Supplementary Figure S1. Multiple sequence alignment of human DEXxD

helicases
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box

Amino acid sequences of 38 human DExD box helicases (Supplementary Table S1)

were obtained from Uniprot database. Multiple sequence alignment (MSA) was
generated using MAFFT (1) from EMBL-EBI server. In the MSA provided, DDX49
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was set as the reference sequence and all insertions are masked. The positions of
insertions are shown by vertical dotted red lines. Conserved residue columns with
sequence identity > 40% are highlighted in blue color, with darker color indicating
higher conservation. The grey numbers indicate the start and end of the specific DExD
box helicase for a given section of MSA. The number followed by amino acid at the
top of the alignment corresponds to the residue position in the reference, DDX49.
Sequence motifs, predicted based on conservation profiles, are provided at the bottom
of the MSA with a brown line.
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Supplementary Figure S2. Chromatin preparation from HEK?293 cells

The sheared chromatin was run on 1% agarose gel and stained with ethidium bromide.

The gel shows the presence of mononucleosomes, dinucleosomes, trinucleosomes and

higher molecular weight chromatin.
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Supplementary Figure S3. The helicase activity of DDX49 is RNA independent

RNA helicase activity of DDX49 was determined in the presence and absence of R13
RNA oligo (A) or Total RNA (B).
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Supplementary Figure S4. Relative quantification of endogenous DDX39B and
DDX49 transcript levels

Quantitative RT-PCR analysis of DDX39B and DDX49 levels in HEK293 cells. The
levels of DDX39B and DDX49 were normalized to GAPDH expression and are
presented relative to the DDX49 expression. Data are represented as mean of three

independent experiments, with error bars representing standard deviation.
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Supplementary Figure S5. Efficiency of siRNA mediated knockdown of DDX39B
and DDX49

Efficiency of siRNA mediated knockdown of DDX39B or DDX49 transcripts was
tested using quantitative RT-PCR analysis in HeLa cells. Cells were transfected with
control siRNA, DDX39B siRNA (left panel) or DDX49 siRNA (right panel). The
transcript levels of DDX39B and DDX49 were normalized to GAPDH expression and
are presented relative to the control sample. Data are represented as mean of three

independent experiments, with error bars representing standard deviation.
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Supplementary Figure S6. DDX49 is essential for efficient poly (A)* RNA export

HelLa cells treated with control, DDX39B or DDX49 siRNA were fixed and poly (A)*
RNAs were labelled with ATTO 550 dye (red in merge; inverted grey image in
monochrome channel). Subsequently, cells were washed with SSC buffer and DNA
stained with DAPI (blue) and embedded in Mowiol. Images were acquired using

fluorescence microscope (Nikon-Eclipse 80i) with 100X oil immersion objective. Scale
bar is depicted.
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Supplementary Figure S7. The purity of the cytoplasmic extract used for the
guantification of mMRNA export (Corresponds to Figure 2C)

Western blot analysis of total (T) and cytoplasmic (C) extracts prepared from HelLa
cells, which were transfected with control SiRNA, DDX39B siRNA or DDX49 siRNA.
The immunoblotting was performed with histone 3 antibody (nuclear protein) or beta
actin antibody. The absence of histone 3 signal in cytoplasmic extracts indicates the
absence of nuclear leakage in the cytoplasmic fractions.
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Supplementary Figure S8. Subcellular localization of DDX49 and DDX39B in

GFP-DDX39B

GFP-DDX49

different cell types

DDX49 is localized in the nucleolus. Representative images depicting the co-
localization of DDX49 and fibrillarin in (A) HeLa cells and (B) U251MG cells. Cells
were transfected with pEGFP-DDX49 or pEGFP-DDX39B (green), immunostained
with fibrillarin antibody (red), which stains the nucleolus. DAPI is shown in blue.
Representative image depicting the colocalization of DDX49 and fibrillarin and the
absence of colocalization of DDX39B with fibrillarin. The white arrows indicate the
nucleolus. Insets show the magnified images of the regions outlined by the dotted white

squares. Scale bar is depicted.
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Supplementary Figure S9. Effect of DDX49 perturbation on cell proliferation

(A) Depletion of DDX49 (siDDX49) inhibits cell proliferation. HeLa cells were
transfected with control siRNA or DDX49 siRNA and the cell numbers were counted
at 48, 72 and 96 hours post transfection. The dots represent the mean of triplicates, with
error bars representing standard deviation. (B) Overexpression of DDX49 (DDX490E)
promotes cell proliferation. HelLa cells were transfected with pEGFP-C1 vector or
pPEGFP-DDX49 and the cell numbers were counted 48, 72 and 96 hours post
transfection. The dots represent the mean of triplicates, with error bars representing
standard deviation. (C) HeLa cells were transfected with the control or DDX49 siRNAs
or treated with 0.5 pg of MG-132 (left panel) or pEGFP-DDX49 (right panel). After 72
hours of transfection or drug treatment, MTT assay was performed. MG-132 is a potent
proteosomal inhibitor known to induce apoptosis (2,3) was used as positive control for
the assay. Data are represented as mean of three independent experiments, with error
bars representing standard deviation. Statistical significance was estimated using two-
tailed T-test. * indicates P<0.05 and ** indicates P<0.01.
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interactor Description

APP Amyloid-beta A4 protein

NSUN2 tRNA (cytosine(34)-C(5))-methyltransferase
EVL Ena/VASP-like protein

RNF19B E3 ubiquitin-protein ligase RNF19B
PSMB2 Proteasome subunit beta type-2

HAP1 Huntingtin-associated protein 1

PNO1 RNA-binding protein PNO1

HIST1H2BC | Histone H2B type 1-C/E/F/G/I

Supplementary Figure S10. DDX49 is a distinct DExXD box RNA helicase
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(A) Pairwise sequence identity of DDX49 with the other DEXD box RNA helicases.
(B) Protein-protein interaction landscape of DDX49. The bar plot on the left shows the
extent of overlap of interaction partners between DDX49 and other DExD box RNA
helicases, quantified using Jaccard Similarity Index (JSI). The legend at the bottom
provides a schematic representation of how JSI was calculated. The numbers in the
parenthesis represent the number of protein interactors identified so far for the
corresponding DEXD box helicase. The network on the right, drawn using Cytoscape,
shows the interaction of DDX49 interactors with diverse DExXD box RNA helicases.
DDX49 (green color node) and its interaction partners (grey nodes) are connected by
green color links. Golden yellow nodes represent the other DEXD box RNA helicases
and the grey links show their connections with the interaction partners of DDX49. The
table below the network provides a brief description of the proteins interacting with
DDX49.
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Supplementary Table S1. Members of human DEXD family of RNA helicases

Uniprot Entrez Protein DExD DExD Motif
. Ensembl gene Gene name(s) : -
accession gene length Motif type position
Q9H8H2 ENSG00000125485 | 64794 | DDX31 851 DEAD 388-391
015523 ENSG00000067048 8653 DDX3Y, DBY 660 DEAD 345-348
Q9NUU7 ENSG00000168872 | 55308 | DDX19A, DDX19L 478 DEAD 241-244
DDX19B, DBPS5,
Q9UMR2 | ENSG00000157349 | 11269 DDX19, TDBP 479 DEAD 242-245
Q92499 ENSG00000079785 1653 DDX1 740 DEAD 370-373
Q7L014 ENSG00000145833 9879 DDX46, KIAA0801 1031 DEAD 529-532
QIY6V7 ENSG00000105671 | 54555 | DDX49 483 DEAD 152-155
Q13838 ENSG00000198563 7919 BR?E’?B BATL, 428 DECD 196-199
Q13206 ENSG00000178105 1662 DDX10 875 DEAD 222-225
Q9NVP1 ENSG00000088205 8886 DDX18, cPERP-D 670 DEAD 333-336
Q9GZR7 ENSG00000089737 | 57062 | DDX24 859 DEAD 471-474
DDX27, cPERP-F,
Q96GQ7 ENSG00000124228 | 55661 | RHLP, HSPC259, 796 DEAD 371-374
PP3241
000571 | ENSGO0000215301 | 1654 | DO PBX: 662 DEAD 347-350
QINXZ2 | ENSG00000080007 | 55510 | DDX43, HAGE 648 DEAD 396-399
Q86TM3 | ENSG00000184735 | 168400 | DDX53, CAGE 631 DEAD 376-379
Q8NHQ9 ENSG00000111364 | 57696 | DDX55, KIAA1595 600 DEAD 171-174
Q5T1V6 ENSG00000118197 | 83479 | DDX59, ZNHIT5 619 DEAD 353-356
Q9INR30 ENSG00000165732 9188 DDX21 783 DEVD 339-342
Q9UHLO | ENSG00000109832 | 29118 | DDX25, GRTH 483 DEAD 247-250
QIUJIV9 ENSG00000183258 | 51428 | DDX41, ABS 622 DEAD 344-347
DDX52, ROK1,
Q9Y2R4 ENSG00000278053 | 11056 HUSSY-19 599 DESD 318-321
QOUHI6 | ENSG00000064703 | 11218 | DPX20, DP10S, 824 DEAD 211-214

GEMIN3
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Uniprot Entrez Protein DExD DExD Motif
. Ensembl gene Gene name(s) : -
accession gene length Motif type position
Q9NUL7 ENSG00000182810 | 55794 | DDX28, MDDX28 540 DEAD 286-289
Q9HO0S4 ENSG00000213782 | 51202 | DDX47 455 DEAD 174-177
QO9NQIO ENSG00000152670 | 54514 | DDX4, VASA 724 DEAD 446-449
Q9BQ39 ENSG00000107625 | 79009 | DDX50 737 DEVD 290-293
Q8TDD1 ENSG00000123064 | 79039 | DDX54 881 DEAD 247-250
P26196 ENSG00000110367 1656 DDX6, HLR2, RCK 483 DEAD 246-249
Q86XP3 ENSG00000198231 | 11325 | DDX42 938 DEAD 407-410
Q8N8A6 ENSG00000185163 | 317781 | DDX51 666 DEAD 371-374
Q92841 ENSG00000100201 | 10521 | DDX17 729 DEAD 325-328
Q9BUQS ENSG00000174243 9416 DDX23 820 DEAD 549-552
QI9NY93 ENSG00000136271 | 54606 Bgﬁg? DDX21, 547 DEAD 166-169
DDX5, G17P1,
P17844 ENSG00000108654 1655 HELR, HLR1 614 DEAD 248-251
000148 ENSG00000123136 | 10212 | DDX39A, DDX39 427 DECD 195-198
EIF4A3, DDX48,
P38919 ENSG00000141543 | 9775 KIAAOL11 411 DEAD 187-190
Q14240 | ENSG00000156976 | 1974 E:Ei@z' DDX2B, 407 DEAD 183-186
P60842 | ENSG00000161960 | 1973 | EIF4AL DDX2A, 406 DEAD 182-185

EIF4A
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Supplementary Table S2. List of the siRNAs used in various experiments

SiRNA Sequence (5' to 3') (Sense strand)
siControl | AUCCGCGCGAUAGUACGUA
siDDX49 | GAGAGUGUGAGAUCAAACU

siDDX39B | GUGCUACCUUGAGCAAAGA

Supplementary Table S3. List of the primers used in gPCR for various

investigations

Gene Name Sequence (5' to 3") Investigation

Ul snRNA-FP ACCTGGCAGGGGAGATACCA mRNA Export

Ul snRNA-RP GGGGAAAGCGCGAACGCAGT mRNA Export
Egrl-FP GACCCGTTCGGATCCTTTCC mRNA Export
Egrl-RP GCCACAAGGTGTTGCCACTG mRNA Export
GAPDH-FP TCACCAGGGCTGCTTTTAAC mRNA Export
GAPDH-RP TGACGGTGCCATGGAATTTG mRNA Export
YY2-FP TATAGCGGCTGCGAAAAGAT MRNA Export
YY2-RP CTTTGCCACATTCTGCACAT MRNA Export

47S rRNA-FP CTGTCCTCTGGCGACCTG 47S rRNA level
47S rRNA-RP GAGAGAACAGCAGGCCCG 47S rRNA level
DDX39B-FP GAGCAAAGAGATCCGTCCAG DDX39B Expression
DDX39B-RP TTCCGGTTCTTCTCGTTGTC DDX39B Expression
DDX49-FP CTTCTTCTGGGAAGCACAGG DDX49 Expression
DDX49-RP TTCATCATGGAGTGCAGAGC DDX49 Expression
H42-FP GCACCGTTTGTGTGGGGTTGG Chip

H42-RP CGAGACAGATCCGGCTGGCAG Chip

HO-FP GGAGGTATATCTTTCGCTCCGAG | ChIP

HO-RP GACGACAGGTCGCCAGAGGA ChiIp

H13-FP ACCTGGCGCTAAACCATTCGT Chip

H13-RP GGACAAACCCTTGTGTCGAGG Chip

H18-FP GTTGACGTACAGGGTGGACTG ChiIp

H18-RP GGAAGTTGTCTTCACGCCTGA Cchip
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