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SUPPLEMENTARY FIGURE S1(a): The B-factors of main-chain atoms in Ap L7Ae (black), Mj
L7Ae (red), and human 15.5kD (green) are plotted versus the residue number.
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SUPPLEMENTARY FIGURE S1(b): The B-factors for the main-chain atoms of Ap L7Ae are plotted
versus the residue number.
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SUPPLEMENTARY FIGURE S1(c): The B-factors for the main-chain atoms of Mj L7Ae are plotted

versus the residue number.
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SUPPLEMENTARY FIGURE S1(d): The B-factors for the main-chain atoms of human 15.5kD are
plotted versus the residue number.

Supplementary Information Page 5



Supplementary Figure S2:

Sequence Alignment of 90 L7Ae Homologs

CLUSTAL W (1.83) multiple sequence alignment (90 Sequences)

94403736  -——————-- MTEADVNPKAYP-LADAHLTKKLLDLVQQSCNYKQLRKGVNEATKTPNRGISEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIERLLV-~———-— 128
94367029  -——-—-—-- MTEADVNPKAYP-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTPNRGISEFIVMAADAEPLEI I PHLPLLCEDKNVLYVFVRSKQALGQACGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIERLLV-~———-— 128
74008339  —-—-—---- MTEADVNPKAYS-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTLNRGISEFIVMAADAKPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIQSIQHI PKRCAAKFQRLPG 135
94418970  --—-—-—-- MTEADVNQKAYP-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTLNRGISEFIVIAVDAEPLEI ILHLPLLCEDKNVPYVEVRSK === === === == m o m o m o oo 86
74008341  —-—-—-—-- MTEADVNPKAYS-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTLNRGISEFIVMAADAKPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIERLLV-~————— 128
84781725  —-———-——- MTEADVNPKAYP-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTLNRGISEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIERLLV-~————— 128
12835698  —-—-—---- MTEADVNPRAYP-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTLNRGISEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIERLLV-————-— 128
82922418  —-—------ MTEADVNPKAYP-LADAHLTKKLLDLVQQSCNYKQLRKGANEATKTLNRGISELIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIERLLV-~————— 128
10951138  —-—-—---- MTEADVNPKAYP-LADAHLTKKLQDLVQQSSNYKQLRKGANEDTKTLNRGVSEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVHSKQALGRARGVSRPVIACSVTI-KEGSQLKQQIQSIQQSIEQLLV-~————— 128
42542508  —-—-—---- MAESDVNPKAYP-LADATLSKTILDLVQQAANYKQLRKGANEATKTLNRGISEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIATSVTI-KEGSQLKPQIQSVOMAIERLLV-————-— 128
28279248  —-—-—--—- MTEAEVNPKAYP-LADATLSKTILDLVQQASNYKQLRKGANEATKTLNRGISEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIATSVTI-KEGSQLKPQIQSVOMAIERLLV-————-— 128
86279704  —-—-—--——- MTEPEVNPKAYP-LADATLTKTILDLVQQASNYKQLRKGANEATKTLNRGISEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPVIATSVTI-KEGSQLKPQIQSLOMAIERLLV-————-— 128
47226061  —--—-——--- TEAQVNPKAYP-LADATLTKTILDLVQQASNYKQLRKGANEATKTLNRGIAEFIVMAADAEPLEIILHLPLLCEDKNVPYVEFVRSKQALGRACGVSRPVIATSVTI-KEGSQLKPQIQSVOMSIERLLV-——-——= 127
54261464  —-——-—--- MTEPEVNPKAYP-LADAQLTKTLLDLVQQSANYKQLRKGANEATKTLNRGIAEFIVMAADAEPLEIILHLPLLCEDKNVPYVEVRSKQALGRACGVSRPVIACSVTI-KEGSQLKPQIQSVQQAIERLLV-——-——= 128
28302201  -------—- MAEPEVNPKAYP-LADAQLTKTLLDLVQQAANYKQLRKGANEATKTLNRGISEFIVMAADAEPLEIILHLPLLCEDKNVPYVEVRSKQALGRACGVSRPVISCSVTI-KEGSQLKPQIQSVQQAIERLLV-——-——= 128
38174386  —-—-—-——-- MTEPEVNPKAYP-LADAQLTKTLLDLVQQAANYKQLRKGANEATKTLNRGIAEFIVMAADAEPLEI ILHLPLLCEDKNVPYVEVRSKQALGRACGVSRPVIACAVTI-KEGSQLKPQIQSLOQSIERLLV-——-——= 128
54644690  —--—-——--- QTEEVNPKAFP-LADAQLTAKIMNLLQQALNYNQLRKGANEATKTLNRGLADIVVLAGDTEPIEILLHLPLLCEDKNVPYVEVRSKQALGRACGVSRPIVACSVTT-NEGSQLKSQITSIQQEIERLLV-——-——= 127
17864298  —--—-——--- MTEEVNPKAFP-LADAQLTAKIMNLLQQALNYNQLRKGANEATKTLNRGLADIVVLAGDAEPIEILLHLPLLCEDKNVPYVFVRSKQALGRACGVSRPIVACSVTT-NEGSQLKSQITSIQQEIERLLV—-——-—— 127
94469036  --—--—--—- MTEEVNPKAYP-LADQALTSKIMTLIQQAVNYKQLRRGANEATKTLNRGLSEFIVMAADAEPLEI ILHLPLLCEDKNVPYVFVRSKQALGRACGVSRPIVACSVTI-NEGSQLKSQIVTIQQEIERLLV—-————— 127
55237520  —--—-——--- QTEEVNPKAYP-LAEQALTSKIMTLIQQAVNYKQLRRGANEATKTLNRGLSEFIVMAADAEPIEIILHLPLLCEDKNVPYVEVRSKQALGRACGVSRPIVACSVTI-DEGSQLKSQIVSIQQEIERLLV-——-——= 127
87248593  —---—--- MAETEAAVNPKAYP-LADAALTAKILNLVQQATNYKQLRKGANEATKTLNRGLSELI IMAADAEPLEIVLHIPILCEDKNVPYVFVRSKQALGRACGVSRPIISCSITI-NEGSQLKPQIQTIQQEIERLLV—-——=—— 130
73969978  ------ MYKAGKYRISCSGGK-LSGSLPDGRDSPMRVATAYITKLRKGANEATKTLNRVISEFIVMAADAEPLEIILHLPLLCEDKNVPYVEVRSKQALGRACGVSRPVIACSVTI-KEGSQLKQQIPSIQQSIERLLV-——-——— 131
56754569  —-——-———-- MTLGINPRAYP-LAGPELTNKIIELVKQSSAYKQLKKGANEATKALNRGKAEFIVMAADIDPLEIVLHLPLLCEDKNVPYVFIPSQMALGRACGVSRSVAAVAVTD-SEGSQLKPLVVSIQQSIEKLLI——————— 127
11602717  —-——-———-- MAEEVNPKAYP-LASPELTGKIIELLKQAASYKQLKKGANEATKALNRGKAEFVVMAADTNPIEIVLHIPLVCEDKNVPYIFIPSQQALGRACGVSRPVIAAVVTD-SEGSQLKPLVSNIQMSIEKLLL—-——-—— 127
85102905  -—---—-—-—--- MSGQONESAAWPKAEDGALVQELLDCVQQASHYRQLKKGANEATKSVSRGTSELVILAADTQPLSIVLHIPLLCEDKNVPYVYVPSKTALGRACGVSRSVIAVSLTS-NEASDLNSKIRALRDKVERLAM--——-—— 128
39968749  ————————-- MS-ANDSAAWP-LADAALTQEILDLVQSAAHYRQLKKGANEATKTLSRGVSELVILAADCEPLATILLHI PLLAEDKNVPYVFVPSKIALGRACGVSRAVIAASITS-NEASDLQGQIRTLRDKVERLAT —=—==—= 126
70989749  —————————- MS-GETSAAWP-IADEALTONLLDLVQQASHYRQLKKGANEATKTLNRGTAEIVILAADTSPLATLLHI PLLCEDKNVPYVYVPSKLALGRATGVSRPVIAASI TT-NEASDLMGQIRT IKDKVERLMI == —==—= 126
83767062  —-——————-- MS-GEPNAAWP-LADESLTONLLDLVQQASHYRQLKKGANEATKTLNRGTSEIVILAADTNPLATLLHI PLLCEDKNTPYVFVPSKLALGRATGVSRPVIAASI TT-NEASDLMGQIRT IKDKVERLMI == —==—= 126
67521724  ———————-—- MA-DDTNAAWP-IADEALSQQLLDLVQSATHYRQLKKGANETTKTLNRGTSELVILAADTTPLPIILHLPLLCEDKNVPYVYVPSKLALGRATGVSRPVIAASI TT-NEASDLMPQIRATKVQVERLMI == —==—= 126
50424559  —-—-————-- MS-APNPKAFP-LADSALTQQILDVVQQSQONLRQLKKGANEATKTLNRGISEFI IMAADTEPIEILLHLPLLCEDKNVPYVFVPSKTALGRACGVSRPVIAASVTT-NEASAMKNQIYGIKDKIETLLI—-——=—= 126
68465479  —————————- MS-APNPKAFP-LADSALTQQILDVVQQSQONLRQLKKGANEATKTLNRGISEFI IMAADTEPIEILLHLPLLCEDKNVPYVFVPSKAALGRACGVSRPVIAASVTS-NDASSIKNQIYGIKDKIETLLI—=——=-= 126
50309915  —-—-—-——-- MS-APNPKAFP-LADATLSQQILDVVQQASNMRQLKKGANEATKTLNRGISEFI IMAADCEPIEILLHLPLLCEDKNVPYVFVPSRTALGRACGVSRPVIAASI TT-NDASATKSQIYAVKDKIETLLI——-—==-= 126
44983479  —-—-—————- MSSTPNPKAFP-LADAALTQQILDVVQQASNMRQLKKGANEATKTLNRGISEFI IMAADCEPIEILLHLPLLCEDKNVPYVFVPSRVALGRACGVSRPVIAASI TT-NDASATKSQIYAVKDKIETLLI—=——=-= 127
50289915  —-—-—-——-- MS-APNPKAFP-LADEKLSQQILDVVQQAANLRQLKKGANEATKTLNRGISEFI IMAADCEPIEILLHLPLLCEDKNVPYVFVPSRVALGRACGVSRPVIAASI TT-NDASATKNQIYAVKDKIETLLI——=—==-= 126
6320809 —————-—-—- MS-APNPKAFP-LADAALTQQILDVVQQAANLRQLKKGANEATKTLNRGISEFI IMAADCEPIEILLHLPLLCEDKNVPYVFVPSRVALGRACGVSRPVIAASI TT-NDASATKTQIYAVKDKIETLLI—=——=-= 126
50556848  —-—-—-——-- MS-EPNPKAFP-LADAALTQQILDIVQQATHLRQLKKGANEATKTLNRGISEFI IMAADAEPTIEILLHLPLLCEDKNVPY IFVPSKVALGRACGVSRPVISASVTS-NDASQLKDQI IQMKDKIERLLI-——==-= 126
71024555 ~ —-—-————-- MSA-PNPKAFP-LADATLTNQILDLIQQASHYKQLKKGANEATKTLNRGICEFIVMAADVEPIEIVLHLPLLCEDKNVPYVFVPSKTALGRACGVSRPVVSASVTT-NEARELQSQIQTVKLAIERLLI—=—==—= 126
57228085 « —--—-——--- MSAQPNPKAFP-LANAQLTNQILDLIQQAQHYKQLKKGANEATKTLNRGICEFIVMTADVEPIEIVLHLPLLCEDKNVPYVFLPSKTALGRACGVSRPVIAASVTT-NEARELNAQIQAVKNETEKLLI ————-—— 127
6624599 ———--—-——- MSV--NPKAFP-LADSGLTQQILDLVQQASHYKQLRKGANEATKTLNRGISEFIVMAADTEPIEILLHLPLLCEDKNVPYVFVPSKAALGRACGVSRPVISASITT-NEASDLLPQIQATKLATEKLLI ————=—— 125
66812252  ———-——-—- MADSSNNEKAKP-LADSKLTLTILDLIQQSNNLGQLKKGANECTKAVSRSTAEFVVLAADAEPLEILLHIPLLCEDKNIPYVFVSSKSELGRACDVSRPVVACAVTV-DDKSQLKSQITNVKDSLDRLWIV-===-= 129
84997583 —---MSN---SNDS--ASKAFP-LATEEMNGLLLDLVQQAGNYKQLKKGANEATKALNRGHAE TVLLAADAEPLET ILHLPLLCEDKNVPY IFVHSKVALGRACGVSRPVISCAITS-RDGSPLNQQIVEAKDNIERLL I ————==— 129
71029772 —---MST---TNDS--ASKAFP-LATEEMNGVLLDLVQQAGNYKQLKKGANEATKALNRGHAE TVLLAADAEPLET ILHLPLLCEDKNVPY IFVHSKVALGRACGVSRPVISCAITS-RDGSPLNQQIVDAKDNIERLL I —-——=—— 129
75766240 --GSSQONEASEDTGFNPKAFP-LASPDLNNKI INLVQQACNYKQLRKGANEATKALNRGIAETIVLLAADAEPLEILLHLPLVCEDKNTPYVFVRSKVALGRACGVSRPVIAAAITS-KDGSSLSSQITELKDQIEQILV—-=—=== 135
67609491 ---MSQNEASEDTGFNPKAFP-LASPDLNNKI INLVQQACNYKQLRKGANEATKALNRGIAETIVLLAADAEPLEILLHLPLVCEDKNTPYVFVRSKVALGRACGVSRPVIAAAITS-KDGSSLSSQITEL—=——=——=——=————— 125
71403295  —--—-——--- MTAEISEKAFP-LAGDRLTQTILDLVQEASNAKMIKKGANEATKALNRGIADLIVLAGDTNPIEILLHLPLLCEDKNVPYVFVPSKTALGRAAQVSRNAVALATILQ-SENSPVSAKVQAVKLEIERLL——-——-—— 126
33151018  —--—--—--- MTAEISEKAFP-LAGDRLTQTILXLVQEASNAKMIXKGANDATKALNRGIADLIVLAGDTNPIEILLHLPLLCEDXNVPYVFVPSKTALGRAAQVSRNAVALATILQ-SENSPVSAKGQAVKLDIERLL——-——-—— 126
71744564  —--—-———-— MTAEISEKAFP-LAGDRLTQTILDIVQEASNAKMIKKGANEATKALNRGIADLIVLAGDTNPIEILLHLPLLCEDKNVPYVFVPSKTALGRAAQVSRNAVALATLQ-MENSPISAKIQAVKLETIERLL——-——-—— 126
68125517  ———--—--—- MTGEISEKAFP-LSTDRLSQTILDLVQEASNAKMVKKGANEATKALNRGIADLIVLAGDTNPIEILLHLPLLCEDKNVPYVFVPSKTALGRASQVSRNVVALATILQ-GENSPVAAKVQAVKLETIERLL——-——-—— 126
63146625 ~ —————————-- MTDVNDKAFP-LAPEKLTQTLLDLTQOCAHLKQLKKGANEATKQLNRGTAALTILAADAMPIEIVLHLPLLCEDKNVPYVEVPSKAALGRACGVTRNVIACAT LH-AQGSQLOSQIDTIRGEVEKI LT ———=—=— 126
67477561  ----—- MVCNSFTDCNSKIFP-LAEKELONKLIEFVQQAQONGFVKKGANEATKALNRGKADIVIIAADTKPIEIVLHLPILCEDKNVPYVEFVGSKAALGRACGVSRDVIAVAI IN-DKG-KSAPSVETMKDEEK-——--——-—-— 127
67464911  ——————————- MSDANSKIFP-LAEKELQNKLIEFVQQAQONGFVKKGANET TKALNRGKADIVIMAADTQPIETVLHLPILCEDKNVPYVEVGSKAALGRACGVSRDVIAVAT IN-DKG-KSAPSVETMKDE IEKLLF—-—-—-— 125
71077754  —-—————————- MQIDPRAIP-FANEELSLELLNLVKHGASLQATKRGANEALKQVNRGKAELVIIAADADPIEIVLHLPLACEDKGVPYVFIGSKNALGRACNVSVPTIVASIG-—-KHDALGNVVAEIVGKVEALV-————=—= 122
12580715  —-—-———————- MITKSKIFP-IANENLTVQILDLIEIASSFKLIKKGANEAVKNIKKGKVELLVLASDSDPIEIVLHLPLLCEDRSIPYIFINSKISIGKACGINRGIVACCIME-SINLDLNKQIKCLKKRMELEFF————=—= 125
75756363  ——————————= MYHIKSMATP-LANGKKTEKIFDILREMITKKMVKIGVNETTKEINKGIGCLLILAADTEPFEI IAHLPILCEEKATPYIFITSKSALGRACGISRSVSACLIKS-ET-—-—— ENNRCLTELINGICQ--—-=-= 121
19074468  —-—————————- MTVAQTYSP--VSDEKVQSILRLIQSATRSRNIKKGINESTKCLSKGIALLVVIACDVEPQEITALLPIICEDKGVSFVHVPSKDALGVACGIDRPIAACTIYY-LKGAEPLRLEEKIKEALR-—————————— 120
71076935  —-——————————- MPDARAVP-LASEAQSKRIYELVDLAKNSRSISRGMNEVTKALNKGKARLVVLSADALPLELVLHLPEVCEDKGIAYIFVPSROELGRSVGISRQAVAVATKAPRQGTALDDKLNIFLTELGH-—————=—-— 122
15636687  ——————————- ATRVNPIASP-LAARKLTKRLYKTVKKASKEKNIRKGIRDVQKFIKKGERGIVLIAGDTTPIEVYCHLPVVCEDAKI PYCYVPAKQODLGEAAGSKRPTCCVLLKP-NE--SYQSSYDECLTDVTTLPRPI————— 126
8923444 ~ACSGERTYQELLVNQNPIAQP-LASRRLTRKLYKCIKKAVKQKQTIRRGVKEVQKFVNKGEKGIMVLAGDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGAAAGSKRPTCVIMVKP-HE--EYQEAYDECLEEVQSLPLPL—-—~~ 153
89294274 MSDTEGVQQETQLYVSPIANP-IAPAKLEKKILKLTKKQVKTKNIKRGVKEVVKAIRKGATGVCIMAADISPPDVLSHIPVICESKDIPYAFVKSRMELGTAAETKKPTSVVLLTA-PENAKTLKKYNSTHEKVKSINPYF--——— 139
5458099 --—--—-- MEGWMMAKPSYVKFEVPKELAEKALQAVEIARDTGKIRKGTNETTKAVERGQAKLVIIAEDVDPEEIVAHLPPLCEEKEIPYIYVPSKKELGAAAGIEVAAASVAI IEPGKARDLVEEIAMKVRELMK-—-—————-— 128
3257921 —-—————————- MMAKPSYVKFEVPKELAEKALQAVEIARDTGKIRKGTNETTKAVERGQAKLYVI IAEDVDPEETIVAHLPPLCEEKEIPYIYVPSKKELGAAAGIEVARASVAT IEPGKARDLVEE IAMKVRELMK-—=—=—==-= 124
18893478  ———————————- MMAKPSYVKFEVPKELAEKALQAVEIARDTGKIRKGTNETTKAVERGQAKLYVIIAEDVDPEEIVAHLPPLCEEKEIPYIYVPSKKELGAAAGIEVAAASVAT IEPGKARDLVEE IAMKVKELMK-—=—=—==-= 124
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57159570 - -MKMAKPSYVKFEVPQELAEKALEAVEIARDTGRIRKGTNETTKAVERGQAKLVIIAEDVDPEEIVAHLPPLCEEKEIPYVYVPSKKELGAAAGLEVPAASVAIIEPGKARELVEDIAMKVKELMK- - 125
19888304 -— —--MSKPMYVKFEVPEELAEKAYEALEIARDTGRIRKGTNETTKAVEREEAVLVLIAEDVDPEEVVAHLPELCDEKGIPYVYVPSKDELGAAAGIDVAAASACIIDPGDAKDLVDEI IEKVEELRE-———— - 123

14601646 == —MSKPIYVRFEVPEDLAEKAYEAVKRARETGRIKKGTNETTKAVERGLAKLVVIAEDVDPPEIVMHLPLLCDEKKIPYVYVPSKKRLGEAAGIEVAAASVAIIEPGDAETLVREIVEKVKELRAKAGV - - 127
40068832 -= —-—-MAEKPPYVKFEVPEELANKVYELVRKARETGKIRKGTNETTKAVERGQAKLVIIAENVNPPEIVMHLPALCEEKGVPYVYVPSKEELGKAAGINVSAASAAIIDAGEAKDLLEEI IRSVQELKAK-——- - 125
13813223 -= —MNAMSKASYVKFEVPQDLADKVLEAVRKAKESGKIKKGTNETTKAVERGQAKLVIIAEDVQPEEIVAHLPLLCDEKKIPYVYVSSKKALGEACGLQVATASAAILEPGEAKDLVDEI IKRVNEIKGKTSS- - 130
68567910 -- ——--MSKPSYVKFEVPQELADKVLEAVKKAKDSGKIKKGTNETTKAVERSQAKLVVIAEDVQPEEIVAHLPLLCEEKKIPYVYVPSKKSLGEACGLQVAAASVALMDPGEAKDLVDEIVKRVNEIKGKSS—- - 126
15622500 -= -MSKPSYVKFDVPEDLANKVLDAVRKAKESGKIKKGTNETTKAVERGQAKLVVIATDVQPEEIVAHLPLLCEEKKIPYVYVPSKKALGEACGLQVAAASAATIIDPGEAKDLLDE IVKRVEELKGKAS— - 126
56965936 - GSHMAVYVKFKVPEEIQKELLDAVAKAQ---KIKKGANEVTKAVERGIAKLVITAEDVKPEEVVAHLPYLCEEKGIPYAYVASKQDLGKAAGLEVAASSVATIINEGDAEELK-VLIEKVNVLKQ---- - 120
2826375 - —---MAVYVKFKVPEEIQKELLDAVAKAQ---KIKKGANEVTKAVERGIAKLVITAEDVKPEEVVAHLPYLCEEKGIPYAYVASKQDLGKAAGLEVAASSVATIINEGDAEELK-VLIEKVNVLKQ- - 117
2129247 - MKDMAVYVKFKVPEEIQKELLDAVAKAQ---KIKKGANEVTKAVERGIAKLVITIAEDVKPEEVVAHLPYLCEEKGIPYAYVASKQDLGKAAGLEVAASSVAIINEGDAEELK-VLIEKVNVLKQ- - 120
44920961 - ---MAVYVKFEISQELEEKTAEVVANAE---KIKKGANEVTKAVEKGIAKLVVIAQDVQPEEIVAHIPVICDEKGIAYSYSSTKEALGKAAGLEVPTSATIAVVAEGSADELK-DLVEKLNGLKA- - 117
3914933 B MYVRFEVPEDMONEALSLLEKVRESGKVKKGTNETTKAVERGLAKLVYIAEDVDPPEIVAHLPLLCEEKNVPYIYVKSKNDLGRAVGIEVPCASAATIINEGELRKELGSLVEKIKGLOK- - 119
2621305 - —-MKKEVNSMAKAIYVKFDVPKELADKAAEALETIARETGKVSKGTNEVTKAVERGVAQLVLIAEDVEPAEIVAHLPLLAEEKEIPYIYIPTKDELGAAAGLNVGTASSATIVEAGDAEDLIKEI IEKVEELKK- - 130

84489442 B MANSVYVKFEVPKEIADKVYEALETARDTGKIGKGTNEVTKNIERNNVALAVIAEDIEPAEIVAHLPILAEEKEIPYVYLPTKEELGEAAGLNVGTASACIIDAGEGQELVDEIVEKVAELKN- - 123
88950426 - -MARPIYVRFDVPPELASKSLEALELARDTGRIKKGTNEATKAVERGVAKLVIIGEDVEPPEIVAHLPPLCEEKNTPYVYVKKQSDVGAAAGLSVKSAAAATIEPGKGKELLEETTQKLQALK-~- - 122
72397988 -= -MAQ--LAKFDVPEELTNKALEALELARDTGKIKKGTNEATKATIERGNAKLVLIAEDIEPAEIIAHIAPLSEEKKAPYIFIKNQKELGAASGLGVSCATVAIVDAGKAGEMVQDIAQKLEALK-- - 120
19915388 -= -MAQ--LAKFDVPEELTNKALEALELARDTGKIKKGTNEATKATIERGNAKLVLIAEDIEPAEIVAHIGPLSEEKKAPYIFIKNQKELGAASGLGVSCATVAIVDAGKAAEMVQDIAQKLEALK-- - 120
21228569 -= -MAQ--LAKFDVPEELTNKALEALELARDTGKIKKGTNEATKATIERGNAKLVLIAEDIEPAEIVAHIGPLSEEKKAPYIYIKNQKDLGAASGLGVSCATVAIVDAGKAAEMIQDIAQKLDALK-- - 120
91772287 -= -MVKFEVPDELADKALEATELARDTGKIKKGTNEATKAIERGITKLAVIAADIEPSEIVAHIPALCEEKNTPYIFVKQOKELGAACGIGVGCAAVVITDAGKGSELVEDVAQKVAALK-— - 117
88602873  ——=—————————- MAN--YVTFEVSEEIQNKALEAVEAARESGKIKKGSNEATKAIERGIAQLVLIGGDVEPAEIVMHLGPLCEEKKIPYLFISKONDIGAACGLEVGSAAAATIVKSGKAKETIDEIAAQIAALKAE-———————— 122
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10640429  ——-m—-m——-—————- MEKSYVKFETPEDVSQKALDLVESSYRTGKVKKGTNEVIKSIERGESKLVVIAEDVNPPEVVYYLPSLCEDKKVPYVYVKKKADLGSKVGIAS-AASVSIVDYGKNEELYKSIVSALEQIKK-—-———=—-—— 121
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Acidic AA D E Blue
Aromatic AA FYW Green

SUPPLEMENTARY FIGURE S2: ClustalW alignment of proteins with sequence similarity to A. pernix L7Ae (highlighted yellow). Sequence
conservation is indicated by: “*”

.9

, identical residues; “:”, functional conservation; “.”, semi-conservation.
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Uncharged polar AA CNQST Teal
Basic AA H KR Red

Acidic AA D E Blue
Aromatic AA FYW Green

SUPPLEMENTARY FIGURE S3: Analysis of the secondary structure and functionality of A. pernix L7Ae amino acid residues. Amino acids are
colored according to their characteristics as described in the figure. Conservation of amino acids by ConSurf and ClustalW alignments are
indicated.®™ ® Residues in a-helices are represented by straight lines; 310 helices are indicated by dashed lines; and p-sheets are specified by saw-
tooth lines. Loops, turns, and coils are indicated by blank spaces. ClustalW sequence alignment conservation is indicated by: “*”, identical
residues; ““:”, strong conservation; and “.”, semi-conservation. The residues contributing stability of the protein has been ranked based on ion pair
formation of inter-(ER) and intra-(RA) secondary structure regions, and ion pair distance of two oppositely charged groups within 4, 6, and 8 A,
respectively.

Supplementary Information Page 9



(LI

\
\ Mo oad A
e o

C-term Q) 06 @@

- LB T
== 1 =% T cqum
- Cd an

N-term

human 15.5kD

SUPPLEMENTARY FIGURE S4: Schematic view of total ion pairs. The wide lines, arrows, and thin
lines represent -helices, -strands, and loops, respectively. The red and blue circles enclosing a
numeral are positive or negative charged residues at the indicated position. The red, blue, and
black dotted lines represent ion pair networks within distances of 4, 6, and 8 A, respectively.

Supplementary Information Page 10



SUPPLEMENTARY TABLE S1: lon pairs in A. pernix L7Ae.

lon pairs were scored based on the number of inter-(ER) and intra-(RA) secondary structure
interactions and the distance between the two oppositely charged moieties. Interaction distances were
converted to proportional values by taking the inverse of the distance times 10. Each interaction was
characterized as “ER” or “RA”. Intersecondary structure (ER) interactions were awarded 2 points, and
intrasecondary (RA) structure interactions were awarded 1 point. The total score for each ion pair
interaction was the sum of the distance score and the ER/RA score. The total score for each amino
acid residue was the sum of the scores for all interactions that involved that residue.

DISTANCE ER/RA
ATOM 1 ATOM 2 DISTANCE SCORE ER/RA SCORE TOTAL
ARGS8 NE ASP71 OD1 6.48 15 ER
ASP71 OD2 461 22 ER
VAL127 OXT C-
ter 5.06 20 ER
ARGS8 NH1 ASP71 OD2 6.12 1.6 ER
ARG8 NH2 ASP71 OD1 7.23 1.4 ER
ASP71 OD2 5.14 1.9 ER
ARGS8 Total 10.7 6ER 12 22.7
GLU10 OE2 LYS124 NZ 7.86 1.3 ER 2 3.3
GLU13 OE1 ARGS85 NH1 6.58 1.5 ER 2 3.5
ASP14 OD1 LYS18 NZ 6.95 1.4 RA
LYS117 NZ 7.51 1.3 ER
ASP14 OD2 LYS18 NZ 7.55 1.3 RA
LYS117 NZ 7.07 1.4 ER
2ER, 2
ASP14 Total 55 RA 6 11.5
GLU17 OE1 ARGS85 NE 5.05 20 ER
ARGS85 NH1 3.71 27 ER
ARG85 NH2 2.92 34 ER
GLU17 OE2 ARGS85 NE 4.92 20 ER
ARGS85 NH1 2.84 35 ER
ARG85 NH2 3.49 29 ER
GLU17 Total 16,5 6ER 12 28.5
LYS18 NZ ASP14 OD2 7.55 1.3 RA
GLU113 OE1 2.82 35 ER
GLU113 OE2 4.36 23 ER
ASP14 OD1 6.95 1.4 RA
2ER, 2
LYS18 Total 86 RA 6 14.6
GLU21 OE1 ARG25 NE 4.84 21 RA
ARG25 NH1 6.6 1.5 RA
ARG25 NH2 5.24 1.9 RA
ARG85 NH2 7.47 1.3 ER
LYS24 NZ 5.05 20 RA
GLU21 OE1 ARG25 NE 2.75 36 RA
ARG25 NH1 4.41 23 RA
ARG25 NH2 3.23 31 RA
LYS24 NZ 477 21 RA
1ER,8
GLU21 Total 199 RA 10 29.9
LYS24 NZ GLU21 OE1 5.05 20 RA
GLU28 OE1 2.81 36 RA
GLU28 OE2 3.33 3.0 RA
GLU21 OE2 4.77 21 RA
LYS24 Total 10.6 4RA 4 14.6
ARG25 NE GLU21 OE1 4.84 21 RA
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ARG25 NH1

ARG25 NH2

ARG25 Total
ARG27 NE

ARG27 NH1

ARG27 NH2

ARG27 Total
GLU28 OE1

GLU28 OE2

GLU28 Total
ARG31 NE

ARG31 NH1
ARG31 NH2

ARG31 Total
LYS33 Nz

LYS33 Total
GLU38 OE1

GLU38 OE2

GLU28 OE1
GLU28 OE2
ASP106 OD2
GLU21 OE2
GLU21 OE1
GLU28 OE1
GLU28 OE2
ASP106 OD1
ASP106 OD2
GLU21 OE2
GLU21 OE1
GLU28 OE2
ASP106 OD2
GLU21 OE2

GLU28 OE1
GLU28 OE2
GLU28 OE1
GLU28 OE2
GLU88 OE2
GLU28 OE1
GLU28 OE2

ARG25 NE
ARG27 NE
ARG25 NH1
ARG27 NH1
ARG27 NH2
LYS24 Nz
ARG25 NE
ARG27 NE
ARG25 NH1
ARG27 NH1
ARG25 NH2
ARG27 NH2
LYS24 Nz

GLU103 OE1
GLU103 OE2
GLU103 OE2
GLU103 OE1
GLU103 OE2

GLU38 OE1
GLU38 OE2

ARG45 NE
ARG45 NH1
ARG45 NH2
LYS33 Nz
LYS41 Nz
ARG45 NE
ARG45 NH1
ARG45 NH2
LYS33 Nz
LYS41 Nz

7.89
6.28
6.74
2.75

6.6
7.89

6.71
5.14
4.41
5.24

7.45
3.23

5.09
6.18
4.14
5.77
7.81
4.23
5.88

7.89
5.09
7.89
4.14
4.23
2.81
6.28
6.18

5.77

5.88
3.33

6.71

4.7
6.57
6.99
4.79

4.9
6.38

6.5
5.64
4.65

4.9
5.04
7.95
6.56
6.15
6.38
4.38

1.3
1.6
15
3.6
15
1.3
1.7
15
1.9
2.3
1.9
1.4
1.3
3.1

28.0
2.0
1.6
2.4
1.7
1.3
2.4
1.7

131
13
2.0
13
2.4
2.4
3.6
1.6
1.6
1.7
1.7
14
1.7
3.0

25.6
15
21
15
14
2.1
8.7
2.0
1.6
3.6
15
1.8
2.2
2.0
2.0
13
15
1.6
1.6
2.3

RA
RA
ER
RA
RA
RA
RA
ER
ER
RA
RA
RA
ER

RA
4 ER, 11
RA 19 47

RA
RA
RA
RA
ER
RA

RA
1ER, 6
RA 8 311

RA
RA
RA
RA
RA
RA
RA
RA
RA
RA
RA
RA
RA
13RA 13 38.6
ER
ER
ER
ER
ER
5ER 10 18.7
ER
ER
2ER 4 7.6
RA
RA
RA
ER
RA
RA
RA
RA
ER
RA
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GLU38 Total
LYS41 NZ

LYS41 Total
GLU44 OE1
GLU44 OE2

GLU44 Total
ARG45 NE

ARGA45 NH1

ARG45 NH1

ARGA45 Total
ASP56 OD1

ASP56 OD2

ASP56 Total
ASP58 OD1
ASP58 OD2
ASP58 Total
GLU61 OE2
HIS65 ND1

HIS65 NE2

HIS65 Total
ASP71 OD1

ASP71 OD2

ASP71 Total
GLU72 OE1
GLU72 OE2
GLU72 Total
LYS73 NZ

LYS73 Total
LYS83 NZ

LYS83 Total
LYS84 Nz

LYS84 Total

GLU38 OE1
GLU38 OE2

LYS73 Nz
HIS65 NE2
LYS73 NZ

GLU38 OE1
GLU38 OE2
GLU38 OE1
GLU38 OE2
GLU38 OE1
GLU38 OE2

LYS83 Nz
LYS84 Nz
LYS83 Nz
LYS84 Nz

LYS83 Nz
LYS83 Nz

HIS65 ND1
GLU61 OE2
GLU44 OE2

ARGS8 NE
ARG122 NE
ARG122 NH1
ARGS8 NH2
ARG122 NH2
ARGS8 NE
ARG122 NE
ARGS8 NH1
ARG122 NH1
ARGS8 NH2
ARG122 NH2

LYS73 Nz
LYS73 Nz

GLU72 OE2
GLU72 OE1
GLU44 OE1
GLU44 OE2

ASP58 OD1
ASP58 OD2
ASP56 OD1
ASP56 OD2

ASP56 OD1
ASP56 OD2

5.04
4.38

4.43
7.72
6.54

6.5
7.95
5.64
6.56
4.65
6.15

4.97
6.25
5.04
4.52

6.77
6.02

6.18
6.18
7.72

6.48
4.78
2.98
7.23
3.02
4.61

5.3
6.12
4.23
5.14
3.238

5.38
7.33

7.33
5.38
4.43
6.54

6.77

4.97
5.04

6.25
4.52

Supplementary Information Page 13

17.7
2.0
2.3
4.3
2.3
1.3
15
5.1
15
13
18
15
2.2
1.6
9.9
2.0
1.6
2.0
2.2
7.8
15
1.7
3.1
1.6
1.6
13

2.9
15
2.1
3.4
1.4
3.3
2.2
1.9
1.6
2.4
1.9
3.1
24.8
1.9
1.4
3.2
1.4
1.9
2.3
15

7.0
15
17
2.0
2.0
7.1
1.6
2.2
3.8

2ER, 8

RA
RA
2RA
ER
ER
ER
3ER
ER
ER
ER
ER
ER
ER
6 ER
ER
ER
ER
ER
4 ER
ER
ER
2ER
RA
RA

ER
1ER,1
RA

ER
ER
ER
ER
ER
ER
ER
ER
ER
ER
ER
11 ER
RA
RA
2RA
RA
RA
ER

ER
2ER, 2
RA

ER
ER
ER
ER
4 ER
ER
ER
2ER

12

12

22

29.7

6.3

11.1

21.9

15.8

7.1
2.6

5.9

42.8

5.2

13

151

7.8



ARGS85 NE

ARGS85 NH1

ARGBS85 NH2

ARGS85 Total
GLU88 OE1l

GLU88 OE2

GLU8S Total
GLU103 OE1

GLU103 OE2

GLU103 Total
ASP106 OD1
ASP106 OD2

ASP106 Total
GLU108 OE1

GLU108 OE2

GLU108
ARG112 NE

ARG112 NH1

ARG112 NH2

ARG112 Total
GLU113 OE1
GLU113 OE2
GLU113 Total
GLU116 OE1
GLU116 OE2
GLU116 Total
LYS117 Nz

GLU17 OE2
GLU88 OE1
GLU88 OE2
GLU17 OE1
GLU17 OE2
GLU13 OE1
GLU88 OE1
GLU17 OE1
GLU17 OE2
GLU88 OE1
GLU88 OE2
GLU17 OE1
GLU21 OE1

ARGS85 NE
ARGS85 NH1
ARG85 NH2
ARGS85 NE
ARG27 NH2
ARG85 NH2

ARG31 NE
ARG31 NH2
ARG31 NE
ARG31 NH1
ARG31 NH2

ARG25 NH1
ARG25 NE

ARG25 NH1
ARG25 NH2

ARG112 NE
ARG112 NH1
ARG112 NH2
ARG112 NE
ARG112 NH1
ARG112 NH2

GLU108 OE1
GLU108 OE2
GLU108 OE1
GLU108 OE2
GLU108 OE1
GLU108 OE2

LYS18 NZ
LYS18 Nz

LYS119 Nz
LYS119 Nz

GLU120 OE2
GLU120 OE1
ASP14 OD2
ASP14 OD1

4.92
4.94
6.82
5.05
2.84
6.58
7.22
3.71
3.49
6.19
7.69
2.92
7.47

4.94
7.22
6.19
6.82
7.81
7.69

6.71
6.99

4.7
6.57
4.79

6.71
6.74
5.14
7.45

2.99
2.91
3.56
5.05
4.47
4.88

2.99
5.05
291
4.47
3.56
4.88

2.82
4.36

2.74
3.28

3.13

7.07
7.51
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2.0
2.0
15
2.0
3.5
15
1.4
2.7
2.9
1.6
1.3
3.4
1.3

27.2
2.0
1.4
1.6
15
1.3
1.3

9.1
15
14
2.1
15
2.1
8.7
15
15
1.9
1.3
6.3
3.3
3.4
2.8
2.0
2.2
2.0
15.9
3.3
2.0
3.4
2.2
2.8
2.0
15.9
35
2.3
5.8
3.6
3.0
6.7
3.2
3.3
14
1.3

ER
ER
RA
ER
ER
ER
RA
ER
ER
RA
RA
ER

ER
9ER, 4

RA
RA
RA
RA
ER

ER
2ER, 4
RA

ER
ER
ER
ER
ER
5ER
ER
ER
ER
ER
4 ER
RA
RA
RA
RA
RA
RA
6 RA
RA
RA
RA
RA
RA
RA
6 RA
ER
ER
2ER
RA
RA
2RA
RA
RA
ER
ER

22

10

49.2

171

18.7

14.3

21.9

21.9

9.8

8.7



LYS117 Total
LYS119 NZ

LYS119 Total
GLU120 OE1
GLU120 OE2
GLU120
ARG122 NE

ARG122 NH1

ARG122 NH2

ARG122 Total
LYS124 Nz

LYS124 Total
VAL127 O C-ter

VAL127 OXT C-
ter

VAL127 Total

2ER,2

9.3 RA
GLU116 OE2 3.28 30 RA
GLU116 OE1 2.74 36 RA

6.7 2RA
LYS117 NZ 3 33 RA
LYS117 NZ 3.13 32 RA
LYS124 NZ 7.39 14 RA

7.9 3RA
ASP71 OD1 4.78 21 ER
ASP71 OD2 5.3 1.9 ER
VAL127 O C-ter 2.95 34 RA
ASP71 0OD1 2.98 34 ER
ASP71 OD2 4.23 24 ER
VAL127 O C-ter 5 20 RA
VAL127 OXT C-
ter 4.75 21 RA
ASP71 OD1 3.02 33 ER
ASP71 OD2 3.23 31 ER
VAL127 O C-ter 3.61 2.8 RA
VAL127 OXT C-
ter 2.73 3.7 RA

6 ER, 5
30.0 RA
GLU10 OE2 7.86 13 ER
GLU120 OE2 7.39 14 RA
1ER, 1

2.6 RA
ARG122 NE 2.95 34 RA
ARG122 NH2 3.61 2.8 RA
ARG122 NH1 5 20 RA
ARG122 NH2 2.73 3.7 RA
ARG122 NH1 4.75 21 RA
ARGS8 NE 5.06 20 RA

159 6RA
DISTANCE  ER/RA

RESIDUE TOTAL SCORE SCORE
R8 22.7 10.7 12
E10 3.3 1.3 2
E13 3.5 15 2
D14 115 5.5 6
E17 28.5 16.5 12
K18 14.6 8.6 6
E21 29.9 19.9 10
K24 14.6 10.6 4
R25 47 28.0 19
R27 31.1 13.1 8
E28 38.6 25.6 13
R31 18.7 8.7 10
K33 7.6 3.6 4
E38 29.7 17.7 12
K41 6.3 4.3 2
E44 11.1 5.1 6
R45 21.9 9.9 12
D56 15.8 7.8 8
D58 7.1 3.1 4
E61 2.6 1.6 1
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H65 5.9 2.9 3

D71 42.8 24.8 22

E72 5.2 3.2 2

K73 13 7.0 6

K83 15.1 7.1 8

K84 7.8 3.8 4

R85 49.2 27.2 22

E88 171 9.1 8

E103 18.7 8.7 10

D106 14.3 6.3 8

E108 21.9 15.9 6

R112 21.9 15.9 6

E113 9.8 5.8 4

E116 8.7 6.7 2

K117 15.3 9.3 6

K119 8.7 6.7 2

E120 10.9 7.9 3

R122 a7 30.0 17

K124 5.6 2.6 3

V127 21.9 15.9 6

DISTANCE ER/RA

RESIDUE TOTAL SCORE SCORE RANK
R85 49.2 27.2 22 1
R25 a7 28.0 19 2
R122 a7 30.0 17 3
D71 42.8 24.8 22 4
E28 38.6 25.6 13 5
R27 311 13.1 8 6
E21 29.9 19.9 10 7
E38 29.7 17.7 12 8
E17 28.5 16.5 12 9
R8 22.7 10.7 12 10
R45 21.9 9.9 12 11
V127 21.9 15.9 6 14
E108 21.9 15.9 6 12
R112 21.9 15.9 6 13
E103 18.7 8.7 10 16
R31 18.7 8.7 10 15
E88 17.1 9.1 8 17
D56 15.8 7.8 8 18
K117 15.3 9.3 6 19
K83 15.1 7.1 8 20
K18 14.6 8.6 6 21
K24 14.6 10.6 4 22
D106 14.3 6.3 8 23
K73 13 7.0 6 24
D14 11.5 55 6 25
E44 11.1 5.1 6 26
E120 10.9 7.9 3 27
E113 9.8 5.8 4 28
E116 8.7 6.7 2 29
K119 8.7 6.7 2 30
K84 7.8 3.8 4 31
K33 7.6 3.6 4 32
D58 7.1 3.1 4 33
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K41
H65
K124
E72
E13
E10
E61

6.3
5.9
5.6
5.2
3.5
3.3
2.6

4.3
2.9
2.6
3.2
15
13
1.6

P NDNDNDWWN

34
35
36
37
38
39
40
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