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Supplementary Figure 1 | Sequence alignment of the dynamin superfamily.

hsDYN3 ---------- ---------- ---------- ---------- ---------- ---------- 1
hsDYN1 ---------- ---------- ---------- ---------- ---------- ---------- 1
hsDYN2 ---------- ---------- ---------- ---------- ---------- ---------- 1
xtDyn2 ---------- ---------- ---------- ---------- ---------- ---------- 1
dmDYN ---------- ---------- ---------- ---------- ---------- ---------- 1
ceDyn ---------- ---------- ---------- ---------- ---------- ---------- 1
hsDNM1L ---------- ---------- ---------- ---------- ---------- ---------- 1
drDNM1L ---------- ---------- ---------- ---------- ---------- ---------- 1
scDnm1 ---------- ---------- ---------- ---------- ---------- ---------- 1
hsMX1 ---------- ---------- ---------- ---------- --------MV VSEVDIAKAD 12
hsMX2 MSKAHKPWPY RRRSQFSSRK YLKKEMNSFQ QQPPPFGTVP PQMMFPPNWQ GAEKDAAFLA 60

L1BG

α1B                   

hsDYN3 ---------- ---------- -------MGN REMEELIPLV NRLQDAFSAL GQSCLLELPQ 33
hsDYN1 ---------- ---------- -------MGN RGMEDLIPLV NRLQDAFSAI GQNADLDLPQ 33
hsDYN2 ---------- ---------- -------MGN RGMEELIPLV NKLQDAFSSI GQSCHLDLPQ 33
xtDyn2 ---------- ---------- -------MGN RGMEELIPLV NKLQDAFSSI GQACNLDLPQ 33
dmDYN ---------- ---------- ---------- --MDSLITIV NKLQDAFTSL GVHMQLDLPQ 28
ceDyn ---------- ---------- -----MSWQN QGMQALIPVI NRVQDAFSQL GTSVSFELPQ 35
hsDNM1L ---------- ---------- ---------- --MEALIPVI NKLQDVFNTV GADI-IQLPQ 27
drDNM1L ---------- ---------- ---------- --MEALIPVI NKLQDVFNTV GADI-IQLPQ 27
scDnm1 ---------- ---------- ---------M ASLEDLIPTV NKLQDVMYDS GIDT-LDLPI 30
hsMX1 PAAASHPLLL NGDATVAQKN PGSVAENNLC SQYEEKVRPC IDLIDSLRAL GVEQDLALPA 72
hsMX2 KDFNFLTLNN QPPPGNRSQP RAMGPENNLY SQYEQKVRPC IDLIDSLRAL GVEQDLALPA 120

P loop              Switch I 
β1G α1G                       β2G

hsDYN3 IAVVGGQSAG KSSVLENFVG RDFLPRGSGI VTRRPLVLQL VTSKA----- ---------- 78
hsDYN1 IAVVGGQSAG KSSVLENFVG RDFLPRGSGI VTRRPLVLQL VNATT----- ---------- 78
hsDYN2 IAVVGGQSAG KSSVLENFVG RDFLPRGSGI VTRRPLILQL IFSKT----- ---------- 78
xtDyn2 IAVVGGQSAG KSSVLENFVG RDFLPRGSGI VTRRPLILQL IFSKT----- ---------- 78
dmDYN IAVVGGQSAG KSSVLENFVG KDFLPRGSGI VTRRPLILQL INGVT----- ---------- 73
ceDyn IAVVGGQSAG KSSVLENFVG KDFLPRGSGI VTRRPLILQL IQDRN----- ---------- 80
hsDNM1L IVVVGTQSSG KSSVLESLVG RDLLPRGTGI VTRRPLILQL VHVSQEDKRK TTGEENGVEA 87
drDNM1L IAVVGTQSSG KSSVLESLVG RDLLPRGTGI VTRRPLILQL VHVDPEDRRK TSEENGVDGE 87
scDnm1 LAVVGSQSSG KSSILETLVG RDFLPRGTGI VTRRPLVLQL NNISPNSPLI EEDDNSVNPH 90
hsMX1 IAVIGDQSSG KSSVLEALSG -VALPRGSGI VTRCPLVLKL KKLVNEDKW- ---------- 120
hsMX2 IAVIGDQSSG KSSVLEALSG -VALPRGSGI VTRCPLVLKL KKQPCEAW-- ---------- 167
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β2AG                  αE1G

hsDYN3 ---------- ---------- -------EYA EFLHCKGKKF TDFDEVRLEI EAETDRVTGM 111
hsDYN1 ---------- ---------- -------EYA EFLHCKGKKF TDFEEVRLEI EAETDRVTGT 111
hsDYN2 ---------- ---------- -------EHA EFLHCKSKKF TDFDEVRQEI EAETDRVTGT 111
xtDyn2 ---------- ---------- -------EYA EFLHCKSKKF TDFDEVRQEI EAETDRVTGT 111
dmDYN ---------- ---------- -------EYG EFLHIKGKKF SSFDEIRKEI EDETDRVTGS 106
ceDyn ---------- ---------- -------EYA EFLHKKGHRF VDFDAVRKEI EDETDRVTGQ 113
hsDNM1L E--------- ---------- -------EWG KFLHTKNKLY TDFDEIRQEI ENETERISGN 121
drDNM1L ---------- ---------- -------EWG KFLHTKNKIY TDFDEIRQEI ENETERVSGN 120
scDnm1 DEVTKISGFE AGTKPLEYRG KERNHADEWG EFLHIPGKRF YDFDDIKREI ENETARIAGK 150
hsMX1 ---------- ---------- -------RGK VSYQDYEIEI SDASEVEKEI NKAQNAIAGE 153
hsMX2 ---------- ---------- -------AGR ISYRNTELEL QDPGQVEKEI HKAQNVMAGN 200

Cis stabilizing Switch II 
loop

β2BG β3G                       α2G

hsDYN3 NKGISSIPIN LRVYSPHVLN LTLIDLPGIT KVPVGDQPPD IEYQIREMIM QFITRENCLI 171
hsDYN1 NKGISPVPIN LRVYSPHVLN LTLVDLPGMT KVPVGDQPPD IEFQIRDMLM QFVTKENCLI 171
hsDYN2 NKGISPVPIN LRVYSPHVLN LTLIDLPGIT KVPVGDQPPD IEYQIKDMIL QFISRESSLI 171
xtDyn2 NKGISPVPIN LRVYSPNVLN LTLIDLPGIT KVPVGDQPHD IEYQIKDMIL QFISRDSCLI 171
dmDYN NKGISNIPIN LRVYSPHVLN LTLIDLPGLT KVAIGDQPVD IEQQIKQMIF QFIRKETCLI 166
ceDyn NKGISPHPIN LRVFSPNVLN LTLIDLPGLT KVPVGDQPAD IEQQIRDMIL TFINRETCLI 173
hsDNM1L NKGVSPEPIH LKIFSPNVVN LTLVDLPGMT KVPVGDQPKD IELQIRELIL RFISNPNSII 181
drDNM1L NKGISDEPIH LKIFSPHVVN LTLVDLPGIT KVPVGDQPKD IELQIRELIL KYISNPNSII 180
scDnm1 DKGISKIPIN LKVFSPHVLN LTLVDLPGIT KVPIGEQPPD IEKQIKNLIL DYIATPNCLI 210
hsMX1 GMGISHELIT LEISSRDVPD LTLIDLPGIT RVAVGNQPAD IGYKIKTLIK KYIQRQETIS 213
hsMX2 GRGISHELIS LEITSPEVPD LTIIDLPGIT RVAVDNQPRD IGLQIKALIK KYIQRQQTIN 260

trans stabilizing G4 motif
loop

β4G             α3G            β5G α4G

hsDYN3 LAVTPANTDL ANSDALKLAK EVDPQGLRTI GVITKLDLMD EGTD--ARDV LENKLLPLRR 229
hsDYN1 LAVSPANSDL ANSDALKVAK EVDPQGQRTI GVITKLDLMD EGTD--ARDV LENKLLPLRR 229
hsDYN2 LAVTPANMDL ANSDALKLAK EVDPQGLRTI GVITKLDLMD EGTD--ARDV LENKLLPLRR 229
xtDyn2 LAVTPGNTDL ANSDALKMAK EVDPQGLRTI GVITKLDLMD EGTD--AKDI LENKLLPLRR 229
dmDYN LAVTPANTDL ANSDALKLAK EVDPQGVRTI GVITKLDLMD EGTD--ARDI LENKLLPLRR 224
ceDyn LAVTPANSDL ATSDALKLAK EVDPQGLRTI GVLTKLDLMD EGTD--AREI LENKLFTLRR 231
hsDNM1L LAVTAANTDM ATSEALKISR EVDPDGRRTL AVITKLDLMD AGTD--AMDV LMGRVIPVKL 239
drDNM1L LAVTAANTDM ATSEALKVAR EVDPDGRRTL AVVTKLDLMD AGTD--AMDV LMGRVIPVKL 238
scDnm1 LAVSPANVDL VNSESLKLAR EVDPQGKRTI GVITKLDLMD SGTN--ALDI LSGKMYPLKL 268
hsMX1 LVVVPSNVDI ATTEALSMAQ EVDPEGDRTI GILTKPDLVD KGTEDKVVDV VRNLVFHLKK 273
hsMX2 LVVVPCNVDI ATTEALSMAH EVDPEGDRTI GILTKPDLMD RGTEKSVMNV VRNLTYPLKK 320
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G5 motif
β6G αE2G                           α5G               

hsDYN3 GYVGVVNRSQ KDIDGKKDIK AAMLAERKFF LSHPAYRHIA DRMGT--PHL QKVLNQQLTN 287
hsDYN1 GYIGVVNRSQ KDIDGKKDIT AALAAERKFF LSHPSYRHLA DRMGT--PYL QKVLNQQLTN 287
hsDYN2 GYIGVVNRSQ KDIEGKKDIR AALAAERKFF LSHPAYRHMA DRMGT--PHL QKTLNQQLTN 287
xtDyn2 GYIGVVNRSQ KDIDGKKDIK AALGAERKFF LSHPGYRHIA ERMGT--PHL QKTLNQQLTN 287
dmDYN GYIGVVNRSQ KDIEGRKDIH QALAAERKFF LSHPSYRHMA DRLGT--PYL QRVLNQQLTN 282
ceDyn GYVGVVNRGQ KDIVGRKDIR AALDAERKFF ISHPSYRHMA DRLGT--SYL QHTLNQQLTN 289
hsDNM1L GIIGVVNRSQ LDINNKKSVT DSIRDEYAFL QKK--YPSLA NRNGT--KYL ARTLNRLLMH 295
drDNM1L GLIGVVNRSQ LDINNKKSVA DSIRDEHGFL QKK--YPSLA NRNGT--KYL ARTLNRLLMH 294
scDnm1 GFVGVVNRSQ QDIQLNKTVE ESLDKEEDYF RKHPVYRTIS TKCGT--RYL AKLLNQTLLS 326
hsMX1 GYMIVKCRGQ QEIQDQLSLS EALQREKIFF ENHPYFRDLL EEGKATVPCL AEKLTSELIT 333
hsMX2 GYMIVKCRGQ QEITNRLSLA EATKKEITFF QTHPYFRVLL EEGSATVPRL AERLTTELIM 380

L1BS

α5G             α2B                          α1NS

hsDYN3 HIRDTLPNFR NKLQGQLLSI EHEVEAYKNF KPEDPTRKTK ALLQMVQQFA VDFEKRIEGS 347
hsDYN1 HIRDTLPGLR NKLQSQLLSI EKEVEEYKNF RPDDPARKTK ALLQMVQQFA VDFEKRIEGS 347
hsDYN2 HIRESLPALR SKLQSQLLSL EKEVEEYKNF RPDDPTRKTK ALLQMVQQFG VDFEKRIEGS 347
xtDyn2 HIRETLPALR NKLQSQLLSL EKEVEEYKNF RPDDPTRKTK ALLQMVQQFG VDFEKRIEGS 347
dmDYN HIRDTLPGLR DKLQKQMLTL EKEVEEFKHF QPGDASIKTK AMLQMIQQLQ SDFERTIEGS 342
ceDyn HIRDTLPTLR DSLQKKMFAM EKDVAEYKNY QPNDPGRKTK ALLQMVTQFN ADIERSIEGS 349
hsDNM1L HIRDCLPELK TRINVLAAQY QSLLNSYG-- --EPVDDKSA TLLQLITKFA TEYCNTIEGT 351
drDNM1L HIRDCLPELK TRINVLSAQY QSLLSSYG-- --EPVEDMSA TLLQLITKFA TEYCNTIEGT 350
scDnm1 HIRDKLPDIK TKLNTLISQT EQELARYGGV GATTNESRAS LVLQLMNKFS TNFISSIDGT 386
hsMX1 HICKSLPLLE NQIKETHQRI TEELQKYGVD IPEDENEKMF FLIDKINAFN QDITALMQGE 393
hsMX2 HIQKSLPLLE GQIRESHQKA TEELRRCGAD IPSQEADKMF FLIEKIKMFN QDIEKLVEGE 440

L1NS L1CS L2S

α1MS                 α1CS      

hsDYN3 G-DQVDTLEL SGGAKINRIF HERFPFEIVK MEFNEKELRR EISYAIKNIH GIRTGLFTPD 406
hsDYN1 G-DQIDTYEL SGGARINRIF HERFPFELVK MEFDEKELRR EISYAIKNIH GIRTGLFTPD 406
hsDYN2 G-DQVDTLEL SGGARINRIF HERFPFELVK MEFDEKDLRR EISYAIKNIH GVRTGLFTPD 406
xtDyn2 G-DQVDTLEL SGGARINRIF HERFPFELVK MEFDEKDLRR EISYAIKNIH GVRTGLFTPD 406
dmDYN GSALVNTNEL SGGAKINRIF HERLRFEIVK MACDEKELRR EISFAIRNIH GIRVGLFTPD 402
ceDyn SAKLVSTNEL SGGARINRLF HERFPFEIVK MEIDEKEMRK EIQYAIRNIH GIRVGLFTPD 409
hsDNM1L A-KYIETSEL CGGARICYIF HETFGRTLES VDPLGGLNTI DILTAIRNAT GPRPALFVPE 410
drDNM1L A-KYIETAEL CGGARICYIF HETFGRTLES VDPLGGLTTI DVLTAIRNAT GPRPALFVPE 409
scDnm1 S-SDINTKEL CGGARIYYIY NNVFGNSLKS IDPTSNLSVL DVRTAIRNST GPRPTLFVPE 445
hsMX1 E--TVGEEDI RLFTRLRHEF HKWSTIIENN FQEGHKILSR KIQKFENQYR GRELPGFVNY 451
hsMX2 E--VVRENET RLYNKIREDF KNWVGILATN TQKVKNIIHE EVEKYEKQYR GKELLGFVNY 498

■   ■ ■ ■ R364S                                ■
E355A G358R K361S F403D
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L3S

α2S                              α3S

hsDYN3 MAFEAIVKKQ IVKLKGPSLK SVDLVIQELI NTVKKCT--- -KKLANFPRL CEETERIVAN 462
hsDYN1 MAFETIVKKQ VKKIREPCLK CVDMVISELI STVRQCT--- -KKLQQYPRL REEMERIVTT 462
hsDYN2 LAFEAIVKKQ VVKLKEPCLK CVDLVIQELI NTVRQCT--- -SKLSSYPRL REETERIVTT 462
xtDyn2 MAFEAIVKKQ VVKLKEPCLK CVDMVIQELI NTVRQCT--- -AKLLSYPKL REETERIVTT 462
dmDYN MAFEAIVKRQ IALLKEPVIK CVDLVVQELS VVVRMCT--- -AKMSRYPRL REETERIITT 458
ceDyn MAFEAIAKKQ ITRLKEPSLK CVDLVVNELA NVIRQCA--- -DTMARYPRL RDELERIVVS 465
hsDNM1L VSFELLVKRQ IKRLEEPSLR CVELVHEEMQ RIIQHCSNYS TQELLRFPKL HDAIVEVVTC 470
drDNM1L VSFELLVKRQ VKRLEEPSLR CVELVHEEMQ RIIQHCSNYS TQELLRFPKL HDAIVEVVTS 469
scDnm1 LAFDLLVKPQ IKLLLEPSQR CVELVYEELM KICHKCGS-- -AELARYPKL KSMLIEVISE 502
hsMX1 RTFETIVKQQ IKALEEPAVD MLHTVTDMVR LAFTDVSI-- -KNFEEFFNL HRTAKSKIED 508
hsMX2 KTFEIIVHQY IQQLVEPALS MLQKAMEIIQ QAFINVAK-- -KHFGEFFNL NQTVQSTIED 555

■ E410A

L4S L1SP

α3S                   

hsDYN3 HIREREGKTK DQVLLLIDIQ VSYINTNHED FIGFANAQQR SSQVH--KKT TVGNQ----- 515
hsDYN1 HIREREGRTK EQVMLLIDIE LAYMNTNHED FIGFANAQQR SNQMN--KKK TSGNQDE--- 517
hsDYN2 YIREREGRTK DQILLLIDIE QSYINTNHED FIGFANAQQR STQLN--KKR AIPNQGE--- 517
xtDyn2 YIREREGKTK DQILLLIDIE LSYINTNHED FIGFANAQQR SSQLN--KKR AVPNQ----- 515
dmDYN HVRQREHSCK EQILLLIDFE LAYMNTNHED FIGFANAQNK SENANKTGTR QLGNQ----- 513
ceDyn HMREREQIAK QQIGLIVDYE LAYMNTNHED FIGFSNAEAK ASQGQS-AKK NLGNQ----- 519
hsDNM1L LLRKRLPVTN EMVHNLVAIE LAYINTKHPD FAD---ACGL MNNNIE-EQR RNRLAR---- 522
drDNM1L LLRKRLPVTN EMVHNLVAIE LAYINTKHPD FAD---ACGL MNNNIE-EQR RNRMRELPTS 525
scDnm1 LLRERLQPTR SYVESLIDIH RAYINTNHPN FLS---ATEA MDDIM--KTR RKRNQELLKS 557
hsMX1 IRAEQEREGE KLIRLHFQME QIVYCQDQVY RGALQKVREK ELEEEK-KKK SWDFG----- 562
hsMX2 IKVKHTAKAE NMIQLQFRME QMVFCQDQIY SVVLKKVREE IFNPLGTPSQ NMKLNS---- 611

■ I481D

L1P L2P L3P L4P

β1P β2P β3P         β4P

hsDYN3 -----VIRKG WLTISNIGIM KGG----SKG YWFVLTAESL SWYKDDEEKE KKYMLPLDNL 566
hsDYN1 ---ILVIRKG WLTINNIGIM KGG----SKE YWFVLTAENL SWYKDDEEKE KKYMLSVDNL 570
hsDYN2 ---ILVIRRG WLTINNISLM KGG----SKE YWFVLTAESL SWYKDEEEKE KKYMLPLDNL 570
xtDyn2 -----VIRRG WLTINNISIM KGG----SKE YWFILTAESL SWYKDEEEKE KKYMLPLDNL 566
dmDYN -----VIRKG HMVIQNLGIM KGG----SRP YWFVLTSESI SWYKDEDEKE KKFMLPLDGL 564
ceDyn -----VIRKG WLSLSNVSFV RG-----SKD NWFVLMSDSL SWYKDDEEKE KKYMLPLDGV 569
hsDNM1L ------ELPS AVSRDKSSKV PSALAPASQE PSPAASAEAD GKLIQDSRRE T----KNVAS 572
drDNM1L VPRDKMAGGA QAEQEGGTGT WRGMLKKGDE GQGEEKTKLQ SSIPASPQKG HAVNLLDVPV 585
scDnm1 KLSQQENGQT NGINGTSSIS SNIDQDSAKN SDYDDDGIDA ESKQTKDKFL NYFFGKDKKG 617
hsMX1 ---------- ---------- ---------- ---------- ---------- ---------- 562
hsMX2 ---------- ---------- ---------- ---------- ---------- ---------- 611

■ R518D
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L5P L6P                L7P                

β5P                    β6P                        β7P α1P

hsDYN3 KVRDVEKSFM SSK--HIFAL FNTEQRNVYK DYRFLELACD SQEDVDSWKA SLLRAGVYPD 624
hsDYN1 KLRDVEKGFM SSK--HIFAL FNTEQRNVYK DYRQLELACE TQEEVDSWKA SFLRAGVYPE 628
hsDYN2 KIRDVEKGFM SNK--HVFAI FNTEQRNVYK DLRQIELACD SQEDVDSWKA SFLRAGVYPE 628
xtDyn2 KIRDIEKGFM STK--HIFAI FNTEQRNVYK DLRQIELACD SQEDVDSWKA SFLRAGVYPE 624
dmDYN KLRDIEQGFM SMSRRVTFAL FSPDGRNVYK DYKQLELSCE TVEDVESWKA SFLRAGVYPE 624
ceDyn KLKDIEGGFM SRN--HKFAL FYPDGKNIYK DYKQLELGCT NLDEIDAWKA SFLRAGVYPE 627
hsDNM1L GGGGVGDGVQ EPTTGNWRGM LKTSKAEELL AEEKSKPIPI MPASPQKGHA VNLLDVPVP- 631
drDNM1L P--------- ---------- ---------- ---------- ---------- ---------- 586
scDnm1 QPVFDASDKK RSIAGDGNIE DFRNLQISDF SLGD------ ---------- ---------- 651
hsMX1 ---------- ---------- ---------- ---------- ---------- ---------- 562
hsMX2 ---------- ---------- ---------- ---------- ---------- ---------- 611

L2SP

α4S

hsDYN3 ------KSVA ENDENGQAEN FSMDPQLERQ VETIRNLVDS YMSIINKCIR DLIPKTIMHL 678
hsDYN1 RVGDKEKASE TEENGSDSFM HSMDPQLERQ VETIRNLVDS YMAIVNKTVR DLMPKTIMHL 688
hsDYN2 ------KDQA ENEDGAQENT FSMDPQLERQ VETIRNLVDS YVAIINKSIR DLMPKTIMHL 682
xtDyn2 -------KDQ REEEETQENT FSMDPQLERQ VETIRNLVDS YICIVNKSIR DLMPKTIMHL 677
dmDYN K-----QETQ ENGDESASEE SSSDPQLERQ VETIRNLVDS YMKIVTKTTR DMVPKAIMML 679
ceDyn K-----QKAQ EDESQQEMED TSIDPQLERQ VETIRNLVDS YMRIITKTIK DLVPKAVMHL 682
hsDNM1L ---------- --------VA RKLSAREQRD CEVIERLIKS YFLIVRKNIQ DSVPKAVMHF 673
drDNM1L ---------- --------VA RKLSAREQRD CEVIERLIKS YFLIVRKNIQ DSVPKAVMHF 628
scDnm1 ---------- --IDDLENAE PPLTEREELE CELIKRLIVS YFDIIREMIE DQVPKAVMCL 699
hsMX1 ---------- ---------A FQSSSATDSS MEEIFQHLMA YHQEASKRIS SHIPLIIQFF 603
hsMX2 ---------- ---------H FPSNESSVSS FTEIGIHLNA YFLETSKRLA NQIPFIIQYF 652

H677D ■■ L678D

L2BS

α4S α3B

hsDYN3 MINNVKDFIN SELLAQLYSS EDQNTLMEES AEQAQRRDEM LRMYQALKEA LGIIGDISTA 738
hsDYN1 MINNTKEFIF SELLANLYSC GDQNTLMEES AEQAQRRDEM LRMYHALKEA LSIIGDINTT 748
hsDYN2 MINNTKAFIH HELLAYLYSS ADQSSLMEES ADQAQRRDDM LRMYHALKEA LNIIGDISTS 742
xtDyn2 MINNSKDFIH SELLAYLYSS ADQNSLMEES ADQAQRREDM LRMYHALKEA LKIIGDISTS 737
dmDYN IINNAKDFIN GELLAHLYAS GDQAQMMEES AESATRREEM LRMYRACKDA LQIIGDVSMA 739
ceDyn IVNQTGEFMK DELLAHLYQC GDTDALMEES QIEAQKREEM LRMYHACKEA LPIISEVNMS 742
hsDNM1L LVNHVKDTLQ SELVGQLYKS SLLDDLLTES EDMAQRRKEA ADMLKALQGA SQIIAEIRET 733
drDNM1L LVNHVKDSLQ SELVGQLYKP ALLDDLLTES EDMAQRRNEA ADMLKALQKA SQVIAEIRET 688
scDnm1 LVNYCKDSVQ NRLVTKLYKE TLFEELLVED QTLAQDRELC VKSLGVYKKA ATLISNIL-- 757
hsMX1 MLQTYGQQLQ KAMLQLLQDK DTYSWLLKER SDTSDKRKFL KERLARLTQA RRRLAQFPG- 662
hsMX2 MLRENGDSLQ KAMMQILQEK NRYSWLLQEQ SETATKRRIL KERIYRLTQA RHALCQFSSK 712

hsDYN3 TVSTPAPPPV DDSWIQHSRR SPPPSPTTQR RPTLSAPLAR PTSGRGPAPA IPSPGPHSGA 798
hsDYN1 TVSTPMPPPV DDSWLQVQSV PAGRRSPTSS PTPQRRAPAV PPARPGSRGP APGPPPAGSA 808
hsDYN2 TVSTPVPPPV DDTWLQSASS HSPTPQRRPV SSIHPPGRPP AVRGPTPGPP LIPVPVGAAA 802
xtDyn2 TATTPVPPPV DDTWLQNSNS GHSPTVQRRP VSTVLPPSRP PAVRGPTPGP PLIPVPAGGS 797
dmDYN TVSSPLPPPV KNDWLPSGLD NPRLSPPSPG GVRGKPGPPA QSSLGGRNPP LPPSTGRPAP 799
ceDyn TLGDQPPPLP MSDYRPHPSG PSPVPRPAPA PPGGRQAPMP PRGGPGAPPP PGMRPPPGAP 802
hsDNM1L HLW------- ---------- ---------- ---------- ---------- ---------- 736
drDNM1L HLW------- ---------- ---------- ---------- ---------- ---------- 691
scDnm1 ---------- ---------- ---------- ---------- ---------- ---------- 757
hsMX1 ---------- ---------- ---------- ---------- ---------- ---------- 662
hsMX2 EIH------- ---------- ---------- ---------- ---------- ---------- 715
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hsDYN3 PPVPFRPGPL PPFPSSSDSF GAPPQVPSRP TRAPPSVPSR RPPPSPTRPT IIRPLESSLL 858
hsDYN1 LGGAPPVPSR PGASPDPFGP PPQVPSRPNR APPGVPSRSG QASPSRPESP RPPFDL---- 864
hsDYN2 SFSAPPIPSR PGPQSVFANS DLFPAPPQIP SRPVRIPPGI PPGVPSRRPP AAPSRPTIIR 862
xtDyn2 AFIAPPIPSR PGPQGPFAAA NNDPFSAPPQ IPSRPARIPP GVPPGVPSRR PPAAPTRPTI 857
dmDYN AIPNRPGGGA PPLPGGRPGG SLPPPMLPSR VSGAVGGAIV QQSGANRYVP ESMRGQVNQA 859
ceDyn GGGGGMYPPL IPTRVPTPSN GAPEIPARPQ VPKRPF---- ---------- ---------- 838
hsDNM1L ---------- ---------- ---------- ---------- ---------- ---------- 736
drDNM1L ---------- ---------- ---------- ---------- ---------- ---------- 691
scDnm1 ---------- ---------- ---------- ---------- ---------- ---------- 757
hsMX1 ---------- ---------- ---------- ---------- ---------- ---------- 662
hsMX2 ---------- ---------- ---------- ---------- ---------- ---------- 715

hsDYN3 D--------- -------- 859
hsDYN1 ---------- -------- 864
hsDYN2 PAEPSLLD-- -------- 870
xtDyn2 IRPAEPSLLD -------- 867
dmDYN VGQAAINELS NAFSSRFK 877
ceDyn ---------- -------- 838
hsDNM1L ---------- -------- 736
drDNM1L ---------- -------- 691
scDnm1 ---------- -------- 757
hsMX1 ---------- -------- 662
hsMX2 ---------- -------- 715

Supplementary Figure 1 | Sequence alignment of the dynamin superfamily.

Amino acid sequences of human (hs) dynamin 3 (Swiss-Prot accession number Q9UQ16), 

dynamin 1 (Q05193), dynamin 2 (P50570), Xenopus tropicalis (xt) dynamin 2 (Q5XGH8), 

Drosophila melanogaster (dm) dynamin (P27619), Caenorhabditis elegans (ce) dynamin 

(Q9U9I9), human dynamin 1-like protein (DNM1) (O00429), Danio rerio (dr) DNM1 

(Q7SXN5), Saccharomyces cerevisiae (sc) DNM1 (P54861), human MxA (P20591) and 

MxB (P20592) were aligned and manually adjusted. Residues with a conservation of 

greater than 60% are color-coded (D,E in red; R,K,H in blue; N,Q,S,T in gray; L, I, V, F, Y, 

W, M, C in green, P,G in brown). Secondary structure is assigned according to the outer 

molecule A. Superscript letters are used to assign the domain architecture (B–BSE, G–G

domain, S–stalk, P–PH domain). Residues mutated in the current study are marked (■).
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