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F592S

H.s. Sun1       616 GITEAQARAIVNSALKLYSQDKTGMVDFALESGGGSILSTRCSETYETKT---------- 

H.s. Sun2       522 GVTEEQVHHIVKQALQRYSEDRIGLADYALESGGASVISTRCSETYETKT---------- 

D.m. klaroid    366 HIREEEVRQIVKTVLAIYDADKTGLVDFALESAGGQILSTRCTESYQTKS---------- 

C.e.UNC-84      912 QYDKNHLEAIIRQMIYEYDTDKTGKVDYALESSGGAVVSTRCSETYKSYT---------- 

H.s. Sun3       160 PDHTEEVSNLVNYVLKKLREDQVEMADYALKSAGASIIEAGTSESYKNNK---------- 

A.t. Sun1       256 DELRAYARDIMEKEIEKHAADGLGRVDYALASGGAFVMEH--SDPYLVG----------- 

S.p. Sad1       289 VELNDDWKFFIESTVRKYLTDPVSMPNFALLSTGAEVLPALTSKRYVRRPSAFIP----- 

S.c. Mps3       409 QYSSILMKRLIHQIYNSNQHQWEDDLDFATYVQGTKLLNHLTSPTW--RQGSGVQPIELL 

C.g. Mps3       395 QYSTILLKNLVKEIYNTNHYRWEDDLDFATAAQGARLVKHLTSSTYNYKNGNGITPLELL 

A.g. Mps3       366 QFSSVIMKKLMHKIYNANQHQWESDLNIATFAQGSKLLNHLCSKTH----HGPVGPMYLL 

C.e. SUN-1      246 TAPTASLPPSSQLQPMHITRRALLGVNVANSLIGASIDHSCSSRPVSAKDG--------- 

                                                                             

-ALMSLFGIPLWYFSQSPRVVIQPD---IYPGNCWAFKGSQGYLVVRLSMMIHPAAFTLEHIPKTLSPTGNISSAPKDFA 

-ALLSLFGIPLWYHSQSPRVILQPD---VHPGNCWAFQGPQGFAVVRLSARIRPTAVTLEHVPKALSPNSTISSAPKDFA 

-AQISVFGIPLWYPTNTPRVAISPN---VQPGECWAFQGFPGFLVLKLNSLVYVTGFTLEHIPKSLSPTGRIESAPRNFT 

-RLEKFWDIPIYYFHYSPRVVIQRNSKSLFPGECWCFKESRGYIAVELSHFIDVSSISYEHIGSEVAPEGNRSSAPKGVL 

-AKLYWHGIGFLNHEMPPDIILQPD---VYPGKCWAFPGSQGHTLIKLATKIIPTAVTMEHISEKVSPSGNISSAPKEFS 

-KGSSWFATTMRRAHTNAVKMLSPS--FGEPGQCFPLKGSEGYVQIRLRGPIIPEAFTLEHVAKSVAYD--RSSAPKDCR 

-RFTSYFFDSLVVRGHEPSIALTPN---NAVAMCWSFQGSEGQLGISLSRPVYVTNVTIEHVQHKIAHD--LSSAPKDFE 

TDSKQS-SSTYWQCENEPGCSWAIR--FKTPLYLTKISYMHGRFTNNLHIMNSAPRLISLYVKLSQTKEI---KALQTLA 

SDSSLSRGSTYWQCVDSKSCSWTIR--FNNPIYLTRLSYFHGRFTNNLHMMTSAPKSIAVYVKLAKSNPAPLEKTLKDLA 

QDCNGC-TSTYWNC-DAAACSWAIR--LVEPMYLIKLGYVHGKFSHNLQIMTAAPKKINVYVKLYEGTQN---------A 

---FFYDFMSYFGTFQEGYALLDRD--VLSPGEAWCTYDKRATLTVKLARFVIPKSVSYQHVRWSGIVPN---HAPKLYD

 

                                                                                

VYG----LENEYQEEG-QLLGQFTYDQDGESL--QMFQA--LKRPDDTAFQIVELRIFSNWGHPEYTCLYRFRVHGEPVK 

IFG----FDEDLQQEG-TLLGKFTYDQDGEPI--QTFH---FQAPTMATYQVVELRILTNWGHPEYTCIYRFRVHGEPAH 

VWG----LEQEKDQEP-VLFGDYQFEDNGASL--QYFAV--QNLDIKRPYEIVELRIETNHGHPTYTCLYRFRVHGKPPA 

VWA----YKQIDDLNSRVLIGDYTYDLDGPPL--QFFLA--KHKPD-FPVKFVELEVTSNYGAP-FTCLYRLRVHGKVVQ 

VYG----ITKKCEGEE-IFLGQFIYNKTGTTV--QTFEL--QHAVS-EYLLCVKLNIFSNWGHPKYTCLYRFRVHGTPGK 

VSGSLQGPESSAETENMQLLTEFTYDLDRSNA--QTFNI--LESSSSGLIDTVRLDFTSNHGSDSHTCIYRFRVHGRAPD 

LWV------QGMSSKMFVLLGKARYSLTEDSI--QTFSFESSNYIVAEPIQNVILKIKSNWGNPNYTCLYQVRVHGTVPN 

NQ--YGFGQHHKRDRNYIKIAKFEYRLTDSRIR-QQMYLPPWFIQLKPLVRSIVFQVDENYGNKKFISLRKFIINGVTPQ 

SEN-VGKDNTFKKDSSYILISNYEYDIHDRRIR-QDFPLPDWYIQLKPLIRSIAFVVNQNNGNSEFTSLRKYVINGVTAS 

PQ----NTKYWSRDSRFMFLGSWDYDIFDNRIR-QDFELPLWFIQGKYLVRSIAFEVATNHGNNQYTSLRKFVVNAVTVQ 

VVA----CTDSCCTKWQPLVANCEYKERDGSYDEQEQFCSVPTIQNHSPINHVQFRFRENHGDMPKTCAYLIRVYGEPVD 

                                                    

------------------------------------------------------------------ 812

------------------------------------------------------------------ 717

T----------------------------------------------------------------- 563

V----------------------------------------------------------------- 1106

HI---------------------------------------------------------------- 355

PVPVVGTNLDQDSSPESE------------------------------------------------ 471 

ADEQPIPSLGEKAESTAENTGQDSS----------------------------------------- 514 

DLQIIENNEFPVLLG-DTPEYGVTQNTDEGKRKVLLSKPPYASSSTSTKFHPASNVPSFGQDELDQ 682 

DLKIIDSNEFTINRD-QIPEFSEHHAQ-------IHPKPPSPKTN---------NIKAFGQDELDI 659 

DLKLMD--KFPRDWKIQVPDYSVMIDDQER----IRASRIAQLHN-------AGSVPSFGDDELDA 616 

PPKETQPMTDNGTESKLESAIVNSVSETA------------------------------------- 473 
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FIGURE S1. Sequence alignment of SUN domains. The indicated SUN domain sequences were aligned using ClustalW2.  Conserved 
ƌĞƐŝĚƵĞƐ�ĂƌĞ�ƐŚŽǁŶ�ŝŶ�ƌĞĚ�ĂŶĚ�ƐŝŵŝůĂƌ�ƌĞƐŝĚƵĞƐ�ŝŶ�ŐƌĞĞŶ͘��ǇƐƚĞŝŶĞ�ƌĞƐŝĚƵĞƐ�ƚŚŽƵŐŚƚ�ƚŽ�ƉĂƌƟĐŝƉĂƚĞ�ŝŶ�ŝŶƚƌĂŵŽůĞĐƵůĂƌ�ĚŝƐƵůĮĚĞ�ďŽŶĚ�ĂŶĚ�ŝŶ�
ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�ĚŝƐƵůĮĚĞ�ďŽŶĚ�ǁŝƚŚ�ƚŚĞ�<�^,�ĚŽŵĂŝŶ�ĂƌĞ�ŚŝŐŚůŝŐŚƚĞĚ�ŝŶ�ǇĞůůŽǁ�;^K^��Ğƚ�Ăů͘�ϮϬϭϮ͖��,Kh�Ğƚ�Ăů͘�ϮϬϭϮͿ͘��dŚĞƐĞ�ƌĞƐŝĚƵĞƐ�ĚŽ�
ŶŽƚ�ĂƉƉĞĂƌ�ƚŽ�ďĞ�ĐŽŶƐĞƌǀĞĚ�ŝŶ�ƚŚĞ�ƉůĂŶƚ�Žƌ�ĨƵŶŐĂů�^hE�ĚŽŵĂŝŶƐ͘�^ĞĐŽŶĚĂƌǇ�ƐƚƌƵĐƚƵƌĞ�ĞůĞŵĞŶƚƐ�ĂƌĞ�ƐŚŽǁŶ�ĂďŽǀĞ�ƚŚĞ�ĂůŝŐŶĞĚ�ƐĞƋƵĞŶĐĞƐ�
ĂŶĚ�ĂƌĞ�ďĂƐĞĚ�ŽŶ�ĐƌǇƐƚĂůůŽŐƌĂƉŚŝĐ�ĚĂƚĂ�ĨƌŽŵ�ŚƵŵĂŶ�^ƵŶϮ͕�ǁŚŝĐŚ�ǁĂƐ�ĂůƐŽ�ƵƐĞĚ�ƚŽ�ƉƌĞĚŝĐƚ�ƌĞƐŝĚƵĞƐ�ŝŶǀŽůǀĞĚ�ŝŶ�ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ƚŚĞ�<�^,�
ĚŽŵĂŝŶ�Žƌ�ŝŶ�ĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�^hE�ĚŽŵĂŝŶ�ƉŽĐŬĞƚ�;^K^��Ğƚ�Ăů͘�ϮϬϭϮ͖��,Kh�Ğƚ�Ăů͘�ϮϬϭϮͿ͘���ŽǆĞĚ�ƌĞƐŝĚƵĞƐ�ŝŶĚŝĐĂƚĞ�ŬĞǇ�ƌĞƐŝĚƵĞƐ�ƚŚĂƚ�ŚĂǀĞ�
ďĞĞŶ�ƐŚŽǁŶ�ďǇ�ŵƵƚĂŐĞŶĞƐŝƐ�ƚŽ�ĂīĞĐƚ�^hEͲ<�^,�ďŝŶĚŝŶŐ�Žƌ�^hE�ƉƌŽƚĞŝŶ�ĨƵŶĐƟŽŶ�ŝŶ�ǀŝǀŽ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƚŚƌĞĞ�mps3 ĂůůĞůĞƐ�ĚĞƐĐƌŝďĞĚ�
;:�^W�Z^�E�Ğƚ�Ăů͘�ϮϬϬϮ͖�:�^W�Z^�E�Ğƚ�Ăů͘�ϮϬϬϲ͖�D�>KE��Ğƚ�Ăů͘�ϭϵϵϵ͖�E/^,/<�t��Ğƚ�Ăů͘�ϮϬϬϯ͖�^K^��Ğƚ�Ăů͘�ϮϬϭϮ͖��,Kh�Ğƚ�Ăů͘�ϮϬϭϮͿ͘�dŚĞ�
ďůĂĐŬ�ĂŶĚ�ŵĂŐĞŶƚĂ�ĚĂƐŚĞĚ�ůŝŶĞƐ�ŝŶĚŝĐĂƚĞ�ƚŚĞ�ƌĞŐŝŽŶƐ�ĚĞůĞƚĞĚ�ŝŶ�ŵƉƐϯѐ^hEϭ�;ϰϭϱͲϰϴϬͿ�ĂŶĚ�ŵƉƐϯѐ^hEϮ�;ϱϮϰͲϲϰϱͿ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�
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