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Supplementary Methods

GeneBank accession numbers of the aspartyl protease sequences used for the analysis are: Human
hCathepsinD, NP_001900; mouse mCathepsinD, NP_034113; Drosophila dRE02351p, AAL48533; yeast
yPep4p, NP_015171; ASP-1 (ORF: Y39B6A.20), AAF19442; ASP-2 (ORF: T18H9.2), AAA83331;
ASP-3 (ORF: H22K11.1), AAK39240; ASP-4 (ORF: R12H7.2), NP_510191; ASP-5 (ORF: F21F8.3),
AAC47991; ASP-6 (ORF: F21F8.7), AACA47996; Y39B6A.23, CAD31820; Y39B6A.24, CAD31821,
Y39B6A.22, CAD31819; ZK384.3, T26490; Y39B6A.21, CAD31818; F59D6.3, T31770; F59D6.2,
T31771; F21F8.4, T29411; C11D2.2, T32964; F21F8.6, T29409; F28A12.4, T28954; C15C8.3, T19309;
F21F8.2, T29413 and K10C2.3, T25812. Accession numbers of the calpain sequences are: Human hm-
Calpain, NP_001739; human hCalpainl, NP_008989; mouse mCalpainl, NP_031626; Drosophila
dCalpain, CAA55297; Drosophila dSol, P27398; CLP-1 (ORF: C06G4.2), P34308; CLP-2 (ORF:
TO04A8.16), T24431; CLP-3 (ORF: Y47H10A.1), NP_493052; CLP-4 (ORF: Y39A3CL.5), AAF60521;
TRA-3/CLP-5 (ORF: LLC1.1), AAB60256; CLP-6 (ORF: Y77E11A.10), AAF36079; CLP-7 (ORF:
Y77E11A.11), AAF36080; T11A5.6, T24825; W05G11.4, T32871; F44F1.3, T22177; FATF6.5,
NP_493933; F44F1.1, T22175; MO4F3.4, NP_491447; Y53H1B.6, NP_492903; H25P06.4, T23122;

WO04A4.4, T26132;and T21H3.3, T31737.

BLAST searches’ were performed with the National Center for Biotechnology Information web

based servers (NCBI; http://www.ncbi.nlm.nih.gov/BLAST/). Multiple sequence alignments were
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generated using the ClustalW algorithm? and displayed with SeqVu (The Garvan Institute of Medical

Research, Sydney, Australia) and BoxShade 3.21 (EMBNet;

http://www.ch.embnet.org/software/BOX _form.html). Dendrograms showing phylogenetic distance

relationships among aspartyl and calpain proteases were constructed with the neighbor-joining method®,
based on pair wise distance estimates of the expected number of amino acid replacements per site, and

visualized with TreeView (http://taxonomy.zoology.gla.ac.uk/rod/treeview.html). Prosite searches for

conserved motifs in protein sequences were performed with the Expert Protein Analysis System
(ExPASY) proteomics web based server at the Swiss Institute of Bioinformatics (SIB;

http://www.expasy.ch/tools/scanprosite/).
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Legends

Figure 5. ClustalW-generated, multiple alignment of nematode aspartyl proteases.
Representative members from other species are also included for comparison (hCathepsinD,
human; mCathepsinD, mouse; dRE02351p, Drosophila; yPep4p, yeast). The symbol # in the
consensus line denotes the conserved lysosomal targeting, N-glycosylation site (asparagine 71
in ASP-1), which is absent in ASP-3 and ASP-4, as well as the potential N-glycosylation site in
ASP-3 and ASP-4, common in non-lysosomal cathepsin E proteases. Of the 20 predicted

nematode proteins included in the alignment, at least 6 appear to be expressed (ASP-1 to 6)*.

Figure 6. Dendrogram showing phylogenetic relationships among aspartyl proteases aligned in
Figure 5. ASP-3 and ASP-4, shown in bold, are required for neurodegeneration and cluster
within a distinct branch that also includes mammalian proteases. Red branches indicate
nematode proteins (green for ASP-3 and ASP-4). Non-nematode proteins are in blue. Branch
lengths represent the expected number of amino acid replacements per site (0.1 in the scale

bar).

Figure 7. mec-4(d)-induced neurodegeneration is suppressed in aspartyl protease-deficient
genetic backgrounds and is restored by elevated expression of ASP-3 and ASP-4. a, Images of
vacuolated touch receptor neurons (indicated by arrows) in animals of the indicated genetic
background. mec-4(d) L1 larvae exhibit large prominent vacuoles in mid-body and tail areas
corresponding to dying ALM and PLM touch receptor neurons respectively. In cad-1(j1);mec-
4(d), daf-4(e1364);mec-4(d) and unc-52(su250);mec-4(d) double mutants, where
neurodegeneration is significantly suppressed, not only is the number of vacuoles lower, but
incident vacuoles are also qualitatively different; they are smaller and less pronounced than in

mec-4(d) single mutants. b, Introduction of ASP-3 and ASP-4 restores neurodegeneration in
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daf-4(e1364);mec-4(d) and unc-52(su250);mec-4(d) double mutants. Bars signify degenerating

touch receptors at L1 stage. Ex[asp-3] and Ex[asp-4] restored cell death in daf-4(e1364);mec-
4(d) and unc-52(su250);mec-4(d) double mutants (n=100, P<0.001, unpaired t-test). Values for
mec-4(d), daf-4(e1364);mec-4(d) and unc-52(su250);mec-4(d) controls are those in Fig. 1a and

are included here for comparison.

Figure 8. Multiple alignment of nematode calpain proteases. Representative members from
other species are also included for comparison (hm-Calpain, human; hCalpainl, human;
mCalpainl, mouse; dCalpain, Drosophila; dSol, Drosophila Small optic lobes protease). The
symbol # in the consensus line denotes the conserved catalytic residues (glutamine 269,
cysteine 275, histidine 431, asparagine 455 and tryptophan 457 in CLP-1)°. Of the 17 predicted
nematode proteins included in the alignment, 7 show significant identity to mammalian calpains
over their entire length and have been annotated as such in WormBase

(http://www.wormbase.orq).

Figure 9. Dendrogram showing distance relationships among calpain proteases aligned in

Figure 8. CLP-1 and TRA-3, shown in bold, are involved in neurodegeneration. Red branches
indicate nematode proteins (green for CLP-1 and TRA-3). Non-nematode proteins are in blue.
Branch lengths represent the expected number of amino acid replacements per site (0.1 in the

scale bar).

Figure 10. Details of protease gene expression in C. elegans. Aspartyl proteases ASP-3 and
ASP-4 appear to be highly expressed in the intestine of adult animals and at relatively lower
levels in many other tissues including body wall muscles, the hypodermis, neurons, the uterus
and others. Expression of both genes is detectable in two-fold stage embryos. Calpain clp-1is

strongly expressed in the nervous system, muscles and the hypodermis. Expression is also



Supplementary Information (Nektarios Tavernarakis, Nature TO5081A TH/mah)
observed in the intestine, the canal cell and the pharynx. a, images of animals carrying ASP-

3::GFP. b, images of animals carrying ASP-4::GFP. c, images of animals carrying pcp-1GFP.

Various cells and organs are indicated by arrows.
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Table 1. The conserved catalytic pentad of amino acid residues in calpains (glutamine 269, cysteine 275,
histidine 431, asparagine 455 and tryptophan 457 in CLP-1)° is intact in CLP-1, CLP-2, TRA-3, CLP-6
and CLP-7 (shown in bold). The rest of the 17 nematode sequences are missing one or more specific
residues (+/-: presence/absence of catalytic residues).

Q269 C275 H431 N455 W457
CLP-1 + + + + +
CLP-2 + +
CLP-3
CLP-4
TRA-3
CLP-6
CLP-7
F44F1.3
F44F1.1
10 F47F6.5
11 H25P06.4
12 MO4F3.4
13 T11A5.6
14 T21H3.3
15 WO04A4.4
16 WO05G11.4
17 Y53HI1B.6
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Table 2. Neurodegeneration inflicted by overexpression of asp-4 cannot be bypassed by calpain protease

deficiency.

Strain %?
EX[Pmec-4ASP-4] 13.9+1.4
EX[Pmec-4ASP-4] clp-1(RNAI) 13.2+1.8
EX[Pmec-4ASP-4] tra-3(RNAI) 12.8+1.6

EX[Pmec4ASP-4] clp-1(RNAI);tra-3(RNAI) 13.5+2.1

% Percentage (+ standard deviation) of animals with vacuolated touch receptor neurons at L1 stage.
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Figure 6
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Figure 7
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Figure 8
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60:QAQDN. SDVIYDEI IYFSTLFNSPFID - PCI§RHNLKSIGTFPSTTNGVQCNNS I IDSLHWLRPSQIRTKDGTSCAWSVFNNPQ Q: 146
34 :HENEKEANEKFKS ILEDCQRSKSAFID - KE[§PHEPKSYMTFDEQSKVYGKYESWKTWLEPKIWRR I TPPSTDVSSSLSVYNPL F: 123
45 :HSNKKESNEKFKQ IMEYCEKTKSTFVD -KE[gPHEPN F: 94

784

689:AYTHEGVLGNWHFVTVLFSGSLSARHT

[

896 : LANYNLQQGQEVGSASVVSASGAGSGAGAVGASTSSKKWQCPACTYDNCAASVVCD I CSSPRGLASAVLGEALGRKSVRVALTPAD IRQESKLMENLRQLEETEALTKWQN 1 1QY[@RDNSE]| DSFPPAPK YYNPASGAGEGNPVVQ PH INCDGGAYP AVFRTPLPS]
ST = S I3 QNYEKLEK I{8IKKKQP] [P TNOSIEFLEQRQSS. .. .. wK (HLHPD. .. .. LFVEGASPN
Cllj

184 :STPSNQPFKSPTRNFPPSPSNSQKFTKEELAVLFTTS NINNKLYVPFHNYDKVNEFKGQQGKFTDPEGKISLTQKQRMKLK SELFEN. ..... PTﬂIFSIDCHTIK; 288

12



Supplementary Information (Nektarios Tavernarakis, Nature T05081A TH/mah)

.1100 . .1110 . . 1140 . .1150 . .1160 . . .1170 . . .1180 . .1190 . .1200 . . .1210 .12 .1230 . .1240 . .1250 . . .1260
hm-Calpain 99:(0] - © va PRNKDGEMLFVH] EES. S‘LLEKAYAKINGCYE‘LSGG QUTECF. . . .ED| TAEWYE[EKKPPP . NLFKI'TQKALQ K| LG| DITSA.ADSEAITFQK: 257
mCalpainl 109: va [1o]o)L (M {KDGK[BVEVHSAQEN - NGSYE”LSGGCTSE‘F .. .ED EWYDEOKAPS .DLYQIILKALE. . NISDI.RDLIZAITFKN: 267
hCalpainl 96: va (VR NIKNDK[BVEVHSITERS . SALLEKAYAKLSGSYEALSGGS TEEL . AQSFQEORPPQ . NLLRLLRKAVE . . EVTSD.SIL ISMTDKM: 254
dCalpain 114: va [11 DDRLPTgNel=1L NVIEISpI=G S} LLEKAYAKLHGSYEHLKGGSTCE‘M. SEWYDEKEAPG . NLFTILOKAAE . . EPDP ETPQE: 271
CLP-3 200: va [ DI VNG TECYMSSPCES el L EKAYAKLEGYEZILNBIRYT| L TQWFD IFMADEMAVLAMIMRGVQ. . LNIDV KGVRQKNG: 361
CLP-6 206: va IDDRLPT\YNEINL [RTUSISelnGIMERWERL | EKAYAKLMGLIYERILINGG L TEFYDETSTDKTMILAMIMKGMOQ. - DPDP. . REKEAQLANE: 364
CLP-7 359: va IRl DGRIECYMRSQENN S! LLEKAYAKLYGHYENLDGGST LTEFEDISKGDKSTTLAMLVRGMQ. . DADE. .NVKZAQLTNE: 517
CLP-4 289: va DJolX{MEATVNNQEYYLHSIADNT SALYEKAYAKLEGEYENL BGGYT! L TEYFDERKSEKAAVLAALVKGME . . DADA..NIK QLRNE: 447
CLP-1 269: FYRAY R w“D S| YMHSASNN . SIALLEKAYAKL[EGSYERLNGGYTH] LTEF I DIEKNPPR . NLMOMMMRGFE . . ADP . KMSNE: 426
T11A5.6 200: GTLVepeIEVMSAMAL TAERPDVLDDIIEK . . . . . .- wEVII DlEa CYSKTNSIAMAVGRRNQLWV 1 KYEGSYSJNL G SCVNYNCPPIPSSVDDVDTFwAQLVSSK ~ESEFENC] HCGAFENVVAEAEFKAMG 363
WO5G11.4 147 :GNL GDCWLLSnMnLIAEKPEVLDAIIPK ..... . .Hef YQVKVCVEGKwEVII DDFFPCYRNTNSIAIAVGRRNQLW (VL ESY{SKIBHEAS| ARG[ESM SCVRYKCPQTIKIDEEVDTFwAQLVSSQ ... .ESEFETC®@HCGPFESEEAEAEFKALE: 310
F44F1.3 124:QRK GDCGLV"LSAISTKPEVIMNIFDS ..... (G YKVKLFVDGQwKTIIIDDYFPYTTDGIR.IGATSGY.QI INECENNKG IHEFQSLS! - .PVAKMFNNLRKY KTLME! NNQYPMACGTLNREVNE: 273
F44F1.1 95 :[ORKVeIeGEVIEVAL SAISTKPEVIMNIFEDS. . . .. (G YKVKLFVDGQwKTIIIDDYFPYTTDDMR.IGATS K.Ql (NEERENNKG I TIEFONQS! ..LTTRILKELRKH KILMDYKYEFLKILIGVV I FQKNQYPMACETTIQRRNE: 258
FA7F6.5 785:(9 AQIRLLINGEwKVI [IYFHVIESSSASYE I FTPMVRK . QA (IGERMAKEHEEFAD I STY. . .YLNKLSSD. NDvaFILSMQ - KSKFLVT YCEEGSE[EWDIFLKNQ: 945
WO4A4 .4 H WKVLKL] QKSNSFERYAYMVKK . Q1 ({1 RKSYEKES(e]e] M| FSV...FMEKFNNDENRVWEFIQENR....NSKFI VSTPTIEEESEKKQLLEEY®: 129
= 1 e MNKQSHEEYAWMI[EK . QT (IFESY{KS[ESAKP 1D ISKNY ..ELRSFKNC.DAVWDMIVEAH....LAGFL ICTSKLSLDEESAR=Y . IFNST[g: 101
H25P06 .4 Do e e e e e e e e e e e e e e e e e e e e e e e e e MNKQSIEEYAWM I{EK . QTIARF SN KLFGSYKSLSAKPIDV”FRK ISKNY . . .ELRSFKNC . DAVIDMIVEAH. . . . LAGFLIBCTSKLSLDEES, _IFNSTE: 101
dSol 1076 - OleVEENGEESALAVEAERED) KE LVTK. ...EIC GQ R QVRLCKD ICDKRGHLVYSQAKRK . QL{{IVPE IS¢ (NI HEC\GSARY SERA 1 EGEAT| PCESIPLQASSLPMPSEDELDKDL IWAQLLSSRCVRFHBEMGASCGGGNMKVDE[EEYQQKE: 1243
TRA-3 77 - 01 [N FVSnC HNFK| AQUIHDADDQE KHA. REREFIRFEK RDGKELFAR] KTPN.EE&& (YECYd=NBVEeHL SDINBODVSEGVAETLHVRKFBKDDPNDTELKLFNDLKT . . . AFDK| RTK.EEI[EESLDCE: 247
CLP-2 289:(9 VISDCSFISSLSIAALYEKRFKKQLVTSIIFP DANGKPIYN M K HLN RK LLIe)y)Y FlgVDENNRMMCSQTENKG| Lw SRS CNVVMEGHDFPGSNSNIDLN. . . . . ALIEEWIPER I EBSDTSKADPDEVFRKLFD. . . . . .RFHRGDEL[ITLATGKMTEDMQKRS: 457
MO4F3.4 L e eeeeeeeaaaaaaa QI FSSYDKRRSGQ I SSDELQTALSNET - . . [INPENPETCRLM IEMEDSNGDE. - - - - o e e e e e e cee e AINFQEFQALTIRYENDWT . .
T21H3.3 1: - MADQLTEEOIAEFKEAFSLFDKDGDG ITTKELGTVMRSLG QNPTEAELQDMINEVDADGN .................. . . TIDFPEFLTMMARKMKDTD
CONSENSUS 108 « sk gtk dedese _Hede _wedesewede _dewsese_____ sewesese  _ kK ke e ARk _ ek ke _ ke _ ek | ek _dededekok || ks, ke
1270 R .1280 . .1290 . .1300 . .1310 . 21320 . . .1330 . . .1340 . -1350 . .1360 . .1370 . .1380 . .1390 . .1400 - .1410 .

hm-Calpain 258: SNGSLOKMIINENE . EVE ©RINE- NCPSJINTIDPEERERLTRRHE - - - - . . - - - 395
mCalpainl  268: YQGQRVN[EIEMEINIRYE - EVIEK PSS - SSYRUNKVDPYEREQLRVKME . . 407
hCalpainl  255: YRGKMET[EIRVENE . R 1[2TNEA - SARRNEEVASD IQMQLLHKTE. . 394
dCalpain 272: NRQGK I PM 1 [GMNHIENEA - SEPERIRYIPEEQKAEIGLTFDR. 419
CLP-3 362:[RIKEYCNCIMGYNLME - . . - ... ... ... TEWEKAP[I ISR . KVKIKE .RSHR FGLDKEKRE. .SFRIKE. . . ..QSQQ 510
CLP-6 365 : [AYREFINEVUCVHTVE - . . .. ... ... TDKEKVARRRINNZe . DTEVNEDIE]D . KSSL EQVDQEQREKMEFRIKE... D MHEITEMTEIEVMEK. QSKQ 515
CLP-7 518 :[RYREANSIRIAIQTYN . . ... ... .. . TYGGQVPLLRIRNPWGNSKEWNG - G§SEISOVDPQQREQMGVQFAK. . . 670
CLP-4 A48zl . i eaeaeiaaaaaaaaa- - GSSIRNISKIDEATKKQIDVQFAR. . . 570
CLP-1 H GPNGQTCILRIRNPWGNEQEWNGP iy . NSRIRIRSVPDSVKQDMGLKFDH. . . R : 573
T11A5.6 QFVIINEKISIy . GWPGIP | GMKQKFLNQRKDETG. . . SELRVTHK. VGGHSDTALQIVITDT CEVSVTAFQKGAFNK: 487
WO5G11.4 QF VNS . GWLRNP | DMKRALLDKRSDETG . SELRATQE . . VGRHADSALQIVITEQLCEVSVTAFQKGSFSK: 435
F44F1.3 GS - EWEWJPENMKDLLEGMIRG. . .. wFAYYAKLVLKYPEDDﬂFPAIDIKVﬂEKCMVCISAVDDWISRE: 397
F44F1.1 [IMDIVERD . GSVII[ BK . ENEWIJPENMKDLLEGMIRG . FAYYAKVFLKYPRGYTFRVIKINVPEKCTICISAVDDWISR. : 381
FA7F6.5 R -GKNILINYDS.EKCLCGNIFDYVLSTTS. .. IRFRKT . LVPKNGKTE ILKLFLKTRCELVIEVIRRKEALR:1062
WO4A4 .4 LDAQVYM. . A.GS...EPFEI .REDWCA. .VDLGFSEFG. . - .o cvecanoan IRIRRN.VVANTKNTE. .. ..o i i iiiaiaaal 217
Y53H1B.6 S IKQNEINALILNSVVFE. . ~NTHACDKJIKE - LHKEIN - SLHYFYNKFSSKLPRRPY ISHLD IMSIRIYD 1 DQYCEH| IRFRQTNDLKQSRETEALRMTVDRRCELVVEVTDRVLAKI : 233
H25P06 .4 nILNSVVFE.. NTHACDK{KE . LHKISIN . SLHYFYNKFSSKLPRRPY I SHLDEMS[ZIYD 1 D IRFRQTNDLKQSRETEALRMTVDRRCELVVEVTDRVLAKI : 233
dSol HYSTIRED, SD.DIS DDLRDALMPHGASEG. . .. ....... N[EVRL! LQPLCSISCVLLTVLEPTEAEFTLFQEGQRNSEK:1369
TRA-3 GHAY‘VSAVCTIDVTNPNERSFTSFIMGSKRKQN EKEINEA EngVSASQLSTMGVQPAN. EWTTNGKKSGAPDDR]A HNFKAGIFCNNROY I FDIPSPN . . 1 411
CLP-2 H Y} - HSRIIKENFSIEKDK VNI TAKMKNALAFDPEVAAE . . . . . . KD I[GUIDYESVRHFEDVIYEINWNAD. . ... oo a s LFPFKSVYHATWTQDTIEP IRDVY] NEO)YTLTVNLNQK. : 585
MO4F3.4 76: . NCFRGFDTDGSGNID KSELTNALTQFGYRLSPQFYN I LMHKFDRSHSN. . . LEIRAKIDLEI
T21H3.3 92:VFDKDGNGFISAAELR ................ HVMTNLGEKLTDEEVDEMIREADIDGDG. ...........................................
CONSENSUS 1261 ***xppssnsss__ww___ """ 7777777 °° e dedede e e | L dededede _dedede ke _dede_ _dedHde _Ho_ _H____________7° Zxlx S dedede ek _de_____

. . .1450 .1470 . . .1480 . . .1490 . . .1500 . . .1510 . . .1520 . . .1530 . -1540 . .1550 . .1560 . .1570 . .1580 . . .1590 . . .1600 . . .1610 . . .1620
hm-Calpain 396:EDEEDG................. ESGCTFLVGI[QKHRRRQRKMGEDMHTIIEFGIJEVP . EELSGQTN IHLSKNFFLTNRARERSDT] 1 S| . .EANL.EEFDISEDDID. . .DGVRRLFAQLAGEDAEIS: 549
mCalpainl  408:DDYDNR..... . .ESGCSFLLINIMOKHRRRERRFGRDMET{IeFAV){QVP . RELAGQP . VHLKRDFFLANASRAQSEH - . -QANLPDEKVLSEEEID. . .DNFKTLFSKLAGDDMEIS: 561
hCalpainl  395:EDDAEGN - VVVCTCLVYEMOKNWRHARQQGAQLQTLIEFVLYAVP . KEFQN IQDVHLKKEFFTKYQDHGFSE 1 . . YAEQLQEEKVSEDDMD. . . QDFLHLFKIVAGEGKEIG: 550
dCalpain 420:EEDEEG. .... - . -QCTVIVEMOKNRRSKRNMGMECL T{IEFAIN{SLNDRELENRP . . . QGLNFFRYKSSVGRSPH|
CLP-3 511:YDSNHK. . ... ...CTh1 FOKNRDHCVYKGLELFLLKEL LV{EMP . . .GPN. EKVTPEMVKSQTPIADSKL
CLP-6 516:PSSNDK. . ... crvaal FOKYRRNQLHRGLDMLQLKEIL SVIKMS . . .GPN. . . EKVTAEMMKTHAP IASTKL]
CLP-7 671:VEHDCK. . ... .. .CTVIGAVLEOKYRRELRTKGLDNLPLIEFS! KAD...GSGQAIHDVSGQ ..... KP TARTKV[gINMREVTVRFRV[EPEONV I\ CLEPAHDDAS ELMRIFSNAEFQTTRLR. . .. ot i e iieiemeaaaaaal
CLP-4 571:1EADCGN. .. .. ...ViIvl n LOKYRRELRSKGKDVLPLIEVSINSLG. . . AEGTARSPLTAQFFSQNRPIARTT
CLP-1 573: .DPDDD. . ... .. .DELCTAGNNRGR. . . . .o i it eiee i ceaeaaa LSKQFFAANKSAMRS, S|
T11A5.6 487 ... ....KDNLNSEMVCVHRISGDRRIGELIEMSSRISDNHFTIDEFFLAPGEYQIVCHSQSSLLTNKKGVVNMVVHTRYPIFGEYIPMSPRTRMESLHHVIIKEGDIVKNTNDGVVIRT....
W05G11.4 435 . i iaeaaaaaas EDNLTD[EMVCVHK I SEDGRIGEL I KMSYE I ADNHFT I DEFFLPRGVYQVVCHSPHSLVINTTGVVN I IVHTRFP I FEESVPMSPLTRLESLHRVIIEEGVVONIKLDGVVIRT . . ..
F44F1.3 398:VLLKTVEFQMPKYVQRYSWIAVHKIN . GEFSDNKKVVACE I INDSTQD IDLEPGINJTITV I YLNDWSLDKRD ISIHSSRP ISVNEGFSRTRKDSVHIKYIVD. . . . KFGQE I VKEQKDKMSIKKYTDNNFTFIAVVAWN.. . . .
F44F1.1 381: VKSSWITVHMDDKNYESDIKKVVACE I IDDSTGDIDLEPGSN{VITVNKLNNSP IGKRD IS IHSSRP ISVNEGFLVTSEDGEHIKYVVD. . . . KFGQE I VKEPKDKMSIKKYTDNNSTFIAVVAWN. . . .
FA7F6.5 1062: . i e LEAEQERNRC ILFCIVYSATADNKCDKILMITHAYDLNLELTPGTLDPGTYLISFV. . . . ILEDYDELELDWIR. . . .
WO4A4 .4 e e e e e e e e e e e e e e eaa e
Y53H1B.6 238 e WVMTRNRDTEVSFVKQDVK . . . .o o i e et e eaieeeceeaaceaaaceacaaaaaananan
H25P06 .4 238 e ieeaaaaaas WVTRNRDTETTCSTNQDKIGLISAVEKNWGSNPDKPNQKTLKRST ISDNSCEPVAK . . . . KPEFDFKTFMQELER. . . . YEACDDEVTPPYERWTDPLNKSACPRLAKFAAQ. - . .
dSol 1370: - .. .LCVWWIFRTRSPAAPE I GRLVEHSKRQVRGEVGCHKMLERD I YLLVCLAFNHWHTG I EDPHQYPQC I LATHSSKRLLVEQISPSPHLLADAI I SLTTKGQRHEGREGMTAYYLT. .
TRA-3 411: - - .CSVMFIRINDPSEGLKKREPFVTJEMHVMKVE NNRQYRVHTAMHP 1A1SDYASGRSVYLHLQSLERERYLL IETIEAPKEQTLEMERVYSDEH IHFSPLTKHAP . .
CLP-2 585: - -AAAVWI[BLTRH I TAIDDFAVNKEF[TL IVETG. . - .QKIYIPSNPQPISDGVR INSPLYLCQLSNKKPGITK| AQYEKTNT INYS] ESTTDVKLEPVQLPYS. ..
MO4F3.4 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Igﬁggngus 1441- - I I I D D Jaewe LD e D s Do D e D LI I T T T T T T T TS T T T T T T T T T TS TS T e Zdederere L L D dedere _de _dedewedene _dedewe . _senerewerewrnrre_ "7 W IIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIiiiiiiie
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1630 . . 1640 . . .1650 . . .1660 . . .1670 . . 1680 . . .1690 . . .1700 . . .1710 . . .1720 . . .1730 .1740 .1750 .1760 .1770 .1780 .1790 .1800
hm-Calpain 550:AFELQTILRR VLA SDGFSIETCKIMVDMLDSDGSGKLGLKEFYILWTKIQKYQKIYREIDVDRSGTMNSYEMRKALEEAGFKMPCQLHQVIVARFADD: 653
mCalpainl 562:VKELQTILNR. . TNGFSLESCRSMVNLMDRDGNGKLGLVEFNILWNRIRNYLTIFRKFDLDKSGSMSAYEMRMAIEAAGFKLNKKLHELIITRYSEP: 665
hCalpainl 551:VYELQRLLNR MAIKFKS TKGFGLDACRCM INLMDKDGSEKLGLLEFK I LWKKLKKWMD I FRECDQDHSGTLNSYEMRLV IEKAG I KLNNKVMQVLVARYADD: 654
dCalpain 578:WMELKRILDHSMRDDLPKPVVFNRFSNNMAFETQAAGPGDDGAGACGLLSLICGPFLKGTPFEEQLGMNDQSNKRLIGDNPADGGPVTANAIVDETHGFSKDVCRSMVAMLDADKSGKLGFEEFETLLSEIAKWKAIFKVYDVENTGRVSGFQLREALNSAGYHLNNRVLNVLGHRYGSR: 757

CLP-3 L HALSNG. . .o i e i i e IGLICKSDG. - v v iee e cecea e HLLTVP: 638
CLP-6 B70zQVRIRFPER L . . . it eeaeeaeeaeaeeeeaaeaeaaeaaaaaaan SGHIFCNGAPKRWLHPQLSTPKNPDEYFN IVTTDAAGMYFLTTGNHFDLDRSV I I TVLHQCEMKHLHPEP: 750
CLP-7 e e e e e e e e e e e e e ee e H
CLP-4 e e e e e e e e e e e e ee e

CLP-1 e e e e e e e e e e e e ee e H
T11A5.6 B00 L L o e e e e e e e e e e e e e eaeaaeaeeaeaaeaeaaeaaaaaaan - LTRKFREMI IMADNCLEKKYLHVGVDCSQSMN I QSSRGFLQVVDVVPPLCRQVLLVLSTIDDSAQYRVSN: 670
WO5G11.4 L - . - LNQKFRES I TMVDNYMEQKYLHVKVDNSKSMNVQSSRGSLL IADVVPPRSRQV IAVLST IDDCAEYKTAN: 618
F44F1.3 L0 - . .FTYDQFLHAHLRYSITDEQFVSRSLEDKQTVDVL . . . ... .. VVINLEAMPEIVDFPIDIDYKLSKDVDA: 593
F44F1.1 L5002 -FAYDQFLHVHLRYS I TDEQLVSRSLEDNQTVDV IPPRGVQILVVIEQYAMPEIVDFPIDIDYKLSKDVDS: 572
FA7F6.5 e e e e e e e e e e e e ee e H
WO4A4 .4 e e e e e e e e e e e e ee e

Y53H1B.6 e e e e e e e e e e e e ee e H
H25P06 .4 0 . FFICPPESAEVERFFSGAGQILSKYRKSLSPERFN. . .MLCFLSKN IPLMNKRYRKRVNTEKKEHDAKKK: 404
dSol JAO0 - o o e e e e e e e e e e e e e e e e e e e e e e e KGWAEIL VVMVENRHENKWIHVKCDCQESYNVVSTRGELKTVDSVPPLQRQV I IVLTQLEGSGGFS1AH:1558
TRA-3 516:........... KLGLLKCKSAQSVTRLT IHEVDFNSASTGTHNVYA I LKDSRKSFRTKTLSGVKS I QWDEQFLFHKSKNRQQYKIEVWEDRKMA: 599
CLP-2 [525O ISKTTRGNWDGSDKYP IMKLTLHSKSDE I ALFMELKAPKQFCVALEMKQNSSDRTVFLETKSSGAYRPGYT: 761
MO4F3.4 H H
T21H3.3

consensus 1621:

. . .1810 . . .1820 . . .1830 . . .1840 . . . .
hm-Calpain 654:QL11DFDNFVRCLVRLETLFKIFKQLDPENTGTIELDLISWLCFSVL..: 700
mCalpainl 666 : DLAVDFDNFVCCLVRLETMFRFFKLLDTDLDGVVTFDLFKWLQLTMFA. = 713
hCalpainl 655:DL1 IDFDSFISCFLRLKTMFTFFLTMDPKNTGHICLSLEQWLQMTMWG. = 702
dCalpain 758:DGKIAFDDFIMCAVKIKTY IDIFKERDTEKNETATFTLEEWIERTIYS. : 805

CLP-3

CLP-6 751:

CLP-7 M

CLP-4

CLP-1 M H
T11A5.6 671:SLKTLVHRSKCLLPEMWYEAAISAPNAQHYPLLNTSSFDPIHSTVSVF.: 718
W05G11.4 619:SYWLRTNKSTSLLPDW .................................: 634
F44F1.3 594 :TINGIKRGCHLPEISSSRFLEYVHREEI ISLDDFIPEIEVLSKLN. ... : 638
F44F1.1 573:TINGIKRGCHLPEISSSRFLEQVHREER I SVADCFLDLPSNYCQN. . ..: 617
F47F6.5 M H
WO4A4_4

Y53H1B.6 H
H25P06 .4 405 GEDGYEDAEGNSDSDDDFLFG. . . o vvi i ieaa e se...2 425
dsol 1559 :RLTHRLANSRGLHDWGPPGATHCPP IENVHGLHAPRLIT. . . ... ... .:1597
TRA-3 600: RDHLLAQSVIIALIDNENRDTTLQLTDPRGTVIGTVSVTVSAFDDPMYL 648
CLP-2 762: VLTLEKVPAGKYYVKISTYTAGDKGPFILRIDSTCKFDLEPIKL ...... 805
MO4F3.4 H
T21H3.3 : :
consensus 1801: * 11849
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Figure 10
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