
MAQQAA---- DKYLYVDKNF INNPLAQADW AAKKLVWVPS DKSGFEPASL KEEVGEEAIV ELVENGKKVK VNKDDIQKMN PPKFSKVEDM AELTCLNEAS
MSQK-PLSDD EKFLFVDKNF VNNPLAQADW SAKKLVWVPS EKHGFEAASI KEEKGDEVTV ELQENGKKVT LSKDDIQKMN PPKFSKVEDM AELTCLNEAS
MAQKGQLSDD EKFLFVDKNF INSPVAQADW AAKRLVWVPS EKQGFEAASI KEEKGDEVVV ELVENGKKVT VGKDDIQKMN PPKFSKVEDM AELTCLNEAS

1
1
1

96
99
100

SH3-like foldHelix A Helix B

Hs NM2a  
Mg SmM   
Hs SmM   

SHKSKKDQ-- --------GE LERQLLQANP ILEAFGNAKT VKNDNSSRFG KFIRINFDVN GYIVGANIET YLLEKSRAIR QAKEERTFHI FYYLLSGAGE
SHKGKKDTSI TQGPSFSYGE LEKQLLQANP ILEAFGNAKT VKNDNSSRFG KFIRINFDVT GYIVGANIET YLLEKSRAIR QAKDERTFHI FYYLIAGASE
SHKGKKDTSI T-------GE LEKQLLQANP ILEAFGNAKT VKNDNSSRFG KFIRINFDVT GYIVGANIET YLLEKSRAIR QARDERTFHI FYYMIAGAKE

197
200
201

286
299
293

Switch 1Helix G & HLoop 1 β6 β7 Helix I

Hs NM2a  
Mg SmM   
Hs SmM   

HLKTDLLLEP YNKYRFLSNG HVTIPGQQDK DMFQETMEAM RIMGIPEEEQ MGLLRVISGV LQLGNIVFKK ERNTDQASMP DNTAAQKVSH LLGINVTDFT
QMRNDLLLEG FNNYTFLSNG HVPIPAQQDD EMFQETLEAM RIMGFTEEEQ TSILRVVSSV LQLGNIVFKK ERNTDQASMP DNTAAQKVCH LMGINVTDFT
KMRSDLLLEG FNNYTFLSNG FVPIPAAQDD EMFQETVEAM AIMGFSEEEQ LSILKVVSSV LQLGNIVFKK ERNTDQASMP DNTAAQKVCH LMGINVTDFT

287
300
294

386
399
393

Helix J Helix K Helix L Loop 4 Helix M

Hs NM2a  
Mg SmM   
Hs SmM   

LEQEEYQREG IEWNFIDFGL DLQPCIDLIE KPAGPPGILA LLDEECWFPK ATDKSFVEKV MQEQGTHPKF QKPKQLKDKA DFCIIHYAGK VDYKADEWLM
LEQEEYQREG IEWNFIDFGL DLQPCIELIE RPTNPPGVLA LLDEECWFPK ATDTSFVEKL IQEQGNHPKF QKSKQLKDKT EFCILHYAGK VSYNASAWLT
LEQEEYQREG IEWNFIDFGL DLQPCIELIE RPNNPPGVLA LLDEECWFPK ATDKSFVEKL CTEQGSHPKF QKPKQLKDKT EFSIIHYAGK VDYNASAWLT

487
500
494

586
599
593

Helix Q Helix R Helix S Loop 3

Hs NM2a  
Mg SmM   
Hs SmM   

KNMDPLNDNI ATLLHQSSDK FVSELWKDVD RIIGLDQVAG MSETALPGAF KTRKGMFRTV GQLYKEQLAK LMATLRNTNP NFVRCIIPNH EKKAGKLDPH
KNMDPLNDNV TSLLNQSSDK FVADLWKDVD RIVGLDQMAK MTESSLPSSS KTKKGMFRTV GQLYKEQLTK LMTTLRNTNP NFVRCIIPNH EKRAGKLDAH
KNMDPLNDNV TSLLNASSDK FVADLWKDVD RIVGLDQMAK MTESSLPSAS KTKKGMFRTV GQLYKEQLGK LMTTLRNTTP NFVRCIIPNH EKRSGKLDAF

587
600
594

686
699
693

Helix T Loop 2 Helix W β3Helix U Helix V

Hs NM2a  
Mg SmM   
Hs SmM   

LVLDQLRCNG VLEGIRICRQ GFPNRVVFQE FRQRYEILTP NSIPKGFMDG KQACVLMIKA LELDSNLYRI GQSKVFFRAG VLAHLEEERD LKITDVIIGF
LVLEQLRCNG VLEGIRICRQ GFPNRIVFQE FRQRYEILAA NAIPKGFMDG KQACILMIKA LELDPNLYRI GQSKIFFRTG VLAHLEEERD LKITDVIIAF
LVLEQLRCNG VLEGIRICRQ GFPNRIVFQE FRQRYEILAA NAIPKGFMDG KQACILMIKA LELDPNLYRI GQSKIFFRTG VLAHLEEERD LKITDVIMAF

687
700
694

786
799
793

Helix X SH1 Helix Helix Z Helix A’ Converter PliantHelix B’

Hs NM2a  
Mg SmM   
Hs SmM   

EQLQAETELC AEAEELRARL TAKKQELEEI CHDLEARVEE EEERCQHLQA EKKKMQQNIQ ELEEQLEEEE SARQKLQLEK VTTEAKLKKL EEEQIILEDQ
EKLQAETELY AEAEEMRVRL AAKKQELEEI LHEMEARIEE EEERSQQLQA EKKKMQQQML DLEEQLEEEE AARQKLQLEK VTADGKIKKM EDDILIMEDQ
EQLQAETELY AEAEEMRVRL AAKKQELEEI LHEMEARLEE EEDRGQQLQA ERKKMAQQML DLEEQLEEEE AARQKLQLEK VTAEAKIKKL EDEILVMDDQ

887
900
894

986
999
993

Hs NM2a  
Mg SmM   
Hs SmM   

NCKLAKEKKL LEDRIAEFTT NLTEEEEKSK SLAKLKNKHE AMITDLEERL RREEKQRQEL EKTRRKLEGD STDLSDQIAE LQAQIAELKM QLAKKEEELQ
NNKLTKERKL LEERVSDLTT NLAEEEEKAK NLTKLKNKHE SMISELEVRL KKEEKTRQEL EKTKRKLEGE SSDLHEQIAE LQAQIAELKA QLAKKEEELQ
NNKLSKERKL LEERISDLTT NLAEEEEKAK NLTKLKNKHE SMISELEVRL KKEEKSRQEL EKLKRKLEGD ASDFHEQIAD LQAQIAELKM QLAKKEEELQ

987
1000
994

1086
1099
1093

Hs NM2a  
Mg SmM   
Hs SmM   

IQEMRQKHSQ AVEELAEQLE QTKRVKANLE KAKQTLENER GELANEVKVL LQGKGDSEHK RKKVEAQLQE LQVKFNEGER VRTELADKVT KLQVELDNVT
VQEMRQKHTQ AVEELTEQLE QFKRAKANLD KTKQTLEKDN ADLANEVRSL SQAKQDVEHK KKKLEVQLQD LQSKYTDGER VRTELNEKVH KLQIEVENVT
VQEMRQKHAQ AVEELTEQLE QFKRAKANLD KNKQTLEKEN ADLAGELRVL GQAKQEVEHK KKKLEAQVQE LQSKCSDGER ARAELNDKVH KLQNEVESVT

1187
1200
1194

1286
1299
1293

Hs NM2a  
Mg SmM   
Hs SmM   

KRKLQKDLEG LSQRHEEKVA AYDKLEKTKT RLQQELDDLL VDLDHQRQSA CNLEKKQKKF DQLLAEEKTI SAKYAEERDR AEAEAREKET KALSLARALE
KKKFQREIES LTQQFEEKAA SYDKLEKTKN RLQQELDDLV VDLDNQRQLV SNLEKKQKKF DQMLAEEKNI SSKYADERDR AEAEAREKET KALSLARALE
KKRFQKEIEN LTQQYEEKAA AYDKLEKTKN RLQQELDDLV VDLDNQRQLV SNLEKKQRKF DQLLAEEKNI SSKYADERDR AEAEAREKET KALSLARALE

1387
1400
1394

1486
1499
1493

Interacts with SH3 and converter of blocked head

Hs NM2a  
Mg SmM   
Hs SmM   

LVRQVREMEA ELEDERKQRS MAVAARKKLE MDLKDLEAHI DSANKNRDEA IKQLRKLQAQ MKDCMRELDD TRASREEILA QAKENEKKLK SMEAEMIQLQ
LLKQLHEHET ELEDERKQRA LAAAAKKKLE VDVKDLESQV DSVNKAREEA IKQLRKLQAQ MKDYQRDLDD ARAAREEIFA TARENEKKAK NLEAELIQLQ
LQRQLHEYET ELEDERKQRA LAAAAKKKLE GDLKDLELQA DSAIKGREEA IKQLRKLQAQ MKDFQRELED ARASRDEIFA TAKENEKKAK SLEADLMQLQ

1587
1600
1594

1686
1699
1693

Hs NM2a  
Mg SmM   
Hs SmM   

EELAAAERAK RQAQQERDEL ADEIANSSGK GALALEEKRR LEARIAQLEE ELEEEQGNTE LINDRLKKAN LQIDQINTDL NLERSHAQKN ENARQQLERQ
EDLAAAERAR KQADLEKEEM AEELASATSG RTSLQDDKRR LEARIAQLEE ELDEEHSNIE AMSDRMRKAV QQAEQLNNEL ATERATAQKN ENARQQLERQ
EDLAAAERAR KQADLEKEEL AEELASSLSG RNALQDEKRR LEARIAQLEE ELEEEQGNME AMSDRVRKAT QQAEQLSNEL ATERSTAQKN ESARQQLERQ

1687
1700
1694

1786
1799
1793

Hs NM2a  
Mg SmM   
Hs SmM   

196
199
200

Hs NM2a  
Mg SmM   
Hs SmM   

VLHNLKERYY SGLIYTYSGL FCVVINPYKN LPIYSEEIVE MYKGKKRHEM PPHIYAITDT AYRSMMQDRE DQSILCTGES GAGKTENTKK VIQYLAYVAS
VLHNLRERYF SGLIYTYSGL FCVVVNPYKQ LPIYSEKIID MYKGKKRHEM PPHIYAIADT AYRSMLQDRE DQSILCTGES GAGKTENTKK VIQYLAVVAS
VLHNLRERYF SGLIYTYSGL FCVVVNPYKH LPIYSEKIVD MYKGKKRHEM PPHIYAIADT AYRSMLQDRE DQSILCTGES GAGKTENTKK VIQYLAVVAS

97
100
101

Helix C Helix D Helix E P-loopβ4 Helix Fβ1 β2

RGILTPRIKV GRDYVQKAQT KEQADFAIEA LAKATYERMF RWLVLRINKA LDKTKRQGAS FIGILDIAGF EIFDLNSFEQ LCINYTNEKL QQLFNHTMFI
RSILTPRIKV GRDVVQKAQT KEQADFAIEA LAKAKFERLF RWILTRVNKA LDKTKRQGAS FLGILDIAGF EIFEINSFEQ LCINYTNEKL QQLFNHTMFI
RSILTPRIKV GRDVVQKAQT KEQADFAVEA LAKATYERLF RWILTRVNKA LDKTHRQGAS FLGILDIAGF EIFEVNSFEQ LCINYTNEKL QQLFNHTMFI

387
400
394

486
499
493

Helix N HCM Loop Helix O Switch 2 Relay Helix

Hs NM2a  
Mg SmM   
Hs SmM   

β5Loop O

AALARVEEEA AQKNMALKKI RELESQISEL QEDLESERAS RNKAEKQKRD LGEELEALKT ELEDTLDSTA AQQELRSKRE QEVNILKKTL EEEAKTHEAQ
AALARLEDET SQKNNALKKI RELESHISDL QEDLESEKAA RNKAEKQKRD LGEELEALKT ELEDTLDTTA TQQELRAKRE QEVTVLKRAL EEETRTHEAQ
AALARLDDEI AQKNNALKKI RELEGHISDL QEDLDSERAA RNKAEKQKRD LGEELEALKT ELEDTLDSTA TQQELRAKRE QEVTVLKKAL DEETRSHEAQ

1087
1100
1094

1186
1199
1193

Skip 1Bend 1 

Hs NM2a  
Mg SmM   
Hs SmM   

NKELKVKLQE MEGTVKSKYK ASITALEAKI AQLEEQLDNE TKERQAACKQ VRRTEKKLKD VLLQVDDERR NAEQYKDQAD KASTRLKQLK RQLEEAEEEA
NKELRSKLQE MEGAVKSKFK STIAALEAKI ASLEEQLEQE AREKQAAAKT LRQKDKKLKD ALLQVEDEKK QAEQYKDQAE KGNLRLKQLK RQLEEAEEES
NKELRSKLHE MEGAVKSKFK STIAALEAKI AQLEEQVEQE AREKQAATKS LKQKDKKLKE ILLQVEDERK MAEQYKEQAE KGNARVKQLK RQLEEAEEES

1787
1800
1794

1886
1899
1893

Hs NM2a  
Mg SmM   
Hs SmM   

Skip 3

GLLSQSDSKS SKLTKDFSAL ESQLQDTQEL LQEENRQKLS LSTKLKQVED EKNSFREQLE EEEEAKHNLE KQIATLHAQV ADMKKKMEDS VGCLETAEEV
SLLNEAESKN IKLTKDVATL GSQLQDTQEL LQEETRQKLN VTTKLRQLED DKNSLQEQLD EEVEAKQNLE RHISTLTIQL SDSKKKLQEF TATIETMEEG
GMLNEAEGKA IKLAKDVASL SSQLQDTQEL LQEETRQKLN VSTKLRQLEE ERNSLQDQLD EEMEAKQNLE RHISTLNIQL SDSKKKLQDF ASTVEALEEG

1287
1300
1294

1386
1399
1393

Hs NM2a  
Mg SmM   
Hs SmM   

Missing skip

EAMEQKAELE RLNKQFRTEM EDLMSSKDDV GKSVHELEKS KRALEQQVEE MKTQLEELED ELQATEDAKL RLEVNLQAMK AQFERDLQGR DEQSEEKKKQ
EALEAKEELE RTNKMLKAEM EDLVSSKDDV GKNVHELEKS KRTLEQQVEE MKTQLEELED ELQAAEDAKL RLEVNMQAMK SQFERDLQAR DEQNEEKRRQ
EALEAKEELE RTNKMLKAEM EDLVSSKDDV GKNVHELEKS KRALETQMEE MKTQLEELED ELQATEDAKL RLEVNMQALK GQFERDLQAR DEQNEEKRRQ

1487
1500
1494

1586
1599
1593

Bend 2

Hs NM2a  
Mg SmM   
Hs SmM   

Skip 2

QACCRGYLAR KAFAKRQQQL TAMKVLQRNC AAYLKLRNWQ WWRLFTKVKP LLQVSRQEEE MMAKEEELVK VREKQLAAEN RLTEMETLQS QLMAEKLQLQ
QAQCRGYLAR KAFAKRQQQL TAMKVIQRNC AAYLKLRNWQ WWRLFTKVKP LLQVTRQEEE MQAKDEELQR TKERQQKAEA ELKELEQKHT QLCEEKNLLQ
QAMCRGYLAR KAFAKRQQQL TAMKVIQRNC AAYLKLRNWQ WWRLFTKVKP LLQVTRQEEE MQAKEDELQK TKERQQKAEN ELKELEQKHS QLTEEKNLLQ

787
800
794

886
899
893

Start of heptad repeats
IQ 1 IQ 2Light chain binding region

Hs NM2a  
Mg SmM   
Hs SmM   d  efgabc

 QRANASRRKL QRELEDATET ADAMNREVSS LKNKLRRGD- -LPFVVPRRM ARK----GAG DGSDEEVDGK ADGAEA-KPAE
 QRINANRRKL QRELDEATES NEAMGREVNA LKSKLRRGNE -TSFVPSRRS GGRRVIENA- DGSEEETDTR DADFNGTKASE
 QRINANRRKL QRELDEATES NDALGREVAA LKSKLRRGNE PVSFAPPRRS GGRRVIENAT DGGEQEIDGR DGDLNG-KASE

1887

1894
1900

1960
1979
1972

Non-helical tailpiece

Hs NM2a  
Mg SmM   
Hs SmM   Variant of Unknown

Significance

Disease causing
Disease causing?

Positions of Mutations

Interacts with ELC C-lobe

Ring1 Ring2 Ring3*

d 
position 
in heptad


