20 3 40 50 60 70 80 90 100
FLN ---THEKSPKHNSYD I IEKRYNEEFKMTYTVYQHKKAKTQV ISLGTN-DPLDVE-QAFAFYVKTL---THS--G----KGIPHILEHSVLSGSKNYNYKNSIGLLEKGTLHTH
HUPreP ----———————- GFTVNQVTSVPELFLTAVKLTHDDTGARYLHLARE-DT---N-NLFSVQFRTT---PMD--S----TGVPHILEHTVLCGSQKYPCRDPFFKMLNRSLSTF
AtPreP GQDEAEKL----GFEKVSEEFISECKSKAILFKHKKTGCEVMSVSNE-DE---N-KVFGVVFRTP---PKD--S----TG I PHI LEHSVLCGSRKYPVKEPFVELLKGSLHTF
MPP PGTRTSKLP-NGLTIATEY IPNTS---S-ATVGIFVDAG---SRA--ENVKNNGTAHFLEHLAFKGTQNRP-QQGIELEIENIGS-H
PTRA ----ETGW----QP IQET IRKSDKDNRQYQAIRLD-NGMVVLLVSDPQAV---K-SLSALVVPVG---SLE--DPEAYQGLAHYLEHMSLMGSKKYPQADSLAEYLKMHGG-S
IDE ----NPAI----KRIGNHITKSPEDKREYRGLELA-NGIKVLLMSDPTTD---K-SSAALDVHIG---SLS--DPPNIAGLSHFCEHMLFLGTKKYPKENEYSQFLSEHAG-S

NRD IEDDDEEG----FDDEDEFDDEHDDDLDTEDNELE-ELEERAEARKKTTE---KQSAAALCVGVG---SFA--DPDDLPGLAHFLEHMVFMGSLKYPDENGFDAFLKKHGG-S
Strand X Strand A Strand B Strand C Helix 1 Helix 2

110 120 130 140 150 160 170 180 190 200 210
NR FNDRTVYMAGSMNNKDFFN IMGVYMDSVFQPNVLENKY IFETEGWTYEV---E(11) I1PQVKD--VSFNG I VYNEMKGALSSPLEDL YHEEMKYMFPDNVHSNNSGGD

HuPreP SDYTLYPFSTQNPKDFQNLLSVYLDATFFPCLRELD--FWQEGWRLEHENPS----DPQ-TP--LVFKGVVFNEMKGAFTDNER I FSQHLQNRLLPDHTYSVVSGGD
AtPreP PDRTCYPVASTNTKDFYNLVDVYLDAVFFPKCVDDAHTFQQEGWHYEL --=N----DPS-ED--1SYKGVVFNEMKGVYSQPDN I LGR IAQQALSPENTYGVDSGGD
MPP ISRENTVYYAKS-LQEDIPKAVDILSDILTKSVL--DNSAIERER DV I IRESEEVDKMYDEVVFDHLHE ITYKDQPLGRT ILGP
PTRA PYRTAFYLEV-ENDALPGAVDRLADAIAEPLL--DKKYAERER NAVNAEL TMARTRDGMRMAQVSAET INPAHPGSKFSGGN
IDE ISGEHTNYYFDV-SHEHLEGALDRFAQFFLCPLF--DESCKDR NAVDSEHEKNVMNDAWRLFQLEKATGNPKHPFSKFGTGN
NRD IDCERTVFQFDV-QRKYFKEALDRWAQFF IHPLM--IRDAIDR| EAVDSEYQLARPSDANRKEMLFGSLARPGHPMGKFFWGN
Strand D Strand E Helix 3 Helix 4 (+ insertion) Helix 5
220 230 240 250 260 270 280 290 300

FLN
HuPreP PLCIPEL-
AtPreP PKDIPNL-

MPP IKNIKSI- -TRTDLKDY ITKNYKGDRMVLAGAGAVD-HEKLVQYAQKYFGHVPKS-E-SPVP-

PTRA LETLSDKP----GN---PVQQALKDFHEKYYSANLMKAV I YSNKP-LPELAKMAADTFGRVPNK-E-SKKP---E.
IDE KYTLETRPNQEGID---VRQELLK-FHSAYYSSNLMAVCVLGRES-LDDLTNLVVKLFSEVENK-N-VPLP---E--FP-| E HPFQEEHLKQLYKIVP IKD-
NRD AETLKHEP----RKNNIDTHARLREFWMRYYSSHYMTLVVQSKET-LDTLEKWVTEIFSQIPNN-G-LPRPNFGH--LT-D-PFDTPAFNK-LYRVVPIRK-====--—

TYEEFKEFYYKNYNPKKVKVFFFSKNN-PTELLNFVDQYLGQLDYS-KYRDDA---V---ES-VEYQTYKKGPFY IKKKYGD----HSEEKENLV
-TWEQLKQFHATHYHPSNARFFTYGNFPLEQHLKQ IHEEALSKFQKIEP-S---- -T-VVPAQTPWDKPREFQITCGPDSFATDPSKQTTI
—--K-1-KFQKLFSEPVRLVEKYPAGR-DGDLKKKHML
LGSPR-G-PLPVFC--RGERFIKE---N-TLP---TTHI

Helix 6 Helix 7 Strand F Helix 8 (Linker) Strand B
310 320 330 340 350 360 370 80
FLN SVAWLLN(35)ENPTD---YFVLLIINNLLIHTP ESVLYKALTDCG-LGNNVI-DRGLNDS----- LVQY IFSIGLKG IKRNNEK IKNFDKVHYEVEDV IMNAL
HuPreP SVSFLLP----DITDT-FEAFTLSLLSSLLTSGP-- -NSPFYKAL IESG-LGTDFSPDVGYNGY - -TREAYFSVGLQGIA---- Ki

AtPreP CVNWLLS- EKPLDLQTQLALGFLDHLMLGTP: ASPLRKILLESG-LGEALV-SSGLSDE- -LLQPQFGIGLKGVS--

MPP AIALEGV- SWSAP--DYFVALATQAIVGNWDRAIGTGTNSPSPLAVAASQNGSLANSYM—-SFSTS YADSGLWGMY IVTDS--
PTRA RVEFRID- NNSAKFRS-KTDEL ITYLIGNRS-====---- PGTLSDWLQKQG-LVEGIS--ANSDP -VNGNSGVLAISASLTD-~-
IDE YVTFPIP- DLQKYYKSN-PGHYLGHL IGHEG-- -PGSLLSELKSKG-WVNTLV--GGQKEG---ARGF-MFF I INVDLTE--
NRD TITWALP----PQQQHYRVK-PLHY ISWLVGHEG---------| KGSILSFLRKKG-LVEGIS--GGNGETGFEQNSTYSVFSISITLTD------- EGYEHFYEVAYTVFQYL
Strand C Helix 1 Helix 2 Strand D Strand E Helix 3

390 400 410 420 430 440 450 460 470 480 490
FLN KKVVKEGFNKSAVEASINNIEFILKEANLKTSK-S--IDFVFEMTSKLNYNRDPLL IFEF---EKYLNIVKNKIKNEPMYLEKFVEKHF INNAHRSV ILLEGDEN--YAQEQE
HuPreP DEVVEKGFEDDRIEALLHKIEIQMKHQ--STSF-G--LMLTSY IASCWNHDGDPVELLKL---GNQLAKFRQCLQENPKFLQEKVKQYFKNNQHKLTLSMRPDDK--YHEKQA
AtPreP KKLAEEGFDNDAVEASMNT IEFSLRENN-TGSF-PRGLSLMLQS ISKW1YDMDPFEPLKY-TEPLKALKTRIAEEGSKAVFSPLIEKL ILNNSHRVT IEMQPDPE--KATQEE
MPP KRIKSGKISDAEVNRAKAQLKAALLL-S-LDGSTAIVEDIGRQVVT--—--- —---KDD I IMWANYRLQNKPVSMVALGNT-S--TVPNVS
PTRA NLLREKGIDKQYFDELANVLDIDFRYPS-ITRDMDYVEWLADTMIR- -AKAVKERLAMM-TPQONARIWY I SPKEP--HNKTAY
IDE QKLRAEGPQEWVFQECKDLNAVAFRFKD-KERPRGYTSKIAGILHY- —-PDLIEMVLDKL-RPENVRVAIVSKSFEGKTDRTEE

NRD KMLQKLGPEKRIFEEIRKIEDNEFHYQE-QTDPVEYVENMCENMQL--~--- YPLQDILTGDQL-LFEYK---------PEVIGEALNQL-VPQKANLVLLSGANEGKCDLKEK
Helix 4 Helix 5 Helix 6 Helix 7 Strand F
500 510 520 530 540 550 560 570 580
FLN NLEKQELKKRIENFNEQEKEQV IKN-FEELSKYKNAE-ESPEHLNKFP I 1S1SDL-NK--KTLE-VPV(62)ETKYEGN-VPILVYE---MPTTGIVYLQFVFSLDHL--TVD
HuPreP QVEATKLKQKVEALSPGDRQQIYEK-GLELRSQQSKPQDA----SCLPALKVSDIEPTI-PVTE-LDV------ VLTAGD IPVQYCAQPTNGMVYFRAFSSLNTLPEELRPYV
AtPreP VEEKNILEKVKAAMTEEDLAELARA-TEELKLKQETP-DPPEALRCVPSLNLGDI-PK--EPTY-VPT----EVG-DINGVKVLRHD---LFTNDIIYTEVVFDIGSL--KHE

MPP YIEEKLNQ ARTD-NFK----LSSLANG-LKVATSN----TPGHFSALGLY IDAGSRFEGRN

PTRA FVDAPYQVDKISAQTFADWQKKAAD-ITALSL-----—--- PELNPY IPDDFSL IK-SE--KKYD-HPE----LIVDESN-LRVVYAPSRYFASEPKADVSL I LRNPKAMDSAR

IDE WYGTQYKQEAIPDEV IKKWQNADLN-GKFKL -PTKNEFIPTNFEILP-LE-KEATPYPAL- IKDTVM-SKLWFKQDDK--KKKPKACLNFEFFSPFAYVDPL

NRD WFGTQYSIEDIENSWGELWNSNFELNPDLHL------——-| PAENKY IATDFTLKA-FD-CPETE-YPV----KIVNTPQ-GCLWYKKDNKFK IPK-AY IRFHL ISPL IQKSAA
(Hinge) Strand A Strand B Strand C

590 600 610 620 630 640 650 660 670 680 690
FLN ELAYLNLFKTLILENKTNKRSSEDFV ILREKNIGSMSANVALYSKDDHLNV-TDKYNAQALFNLEMHVLSHKCNDALN IALEAVKESDFSNKKKV ID ILKRKINGMKTTFSEK
HuPreP PLFCSVLFCSVLTKLGCGLLD----YREQAQQIELKTGGMSASPHVLPDDSHMDTYEQ--GVLFSSLCLDRNLPDMMQLWSE IFNNPCFEEEEHFKVLVKMTAQELANGIPDS
AtPreP LLPLVPLFCQSLLEMGTKDLT----FVQLNQLIGRKTGGISVYPLTSSVRG-KDEP--CSKI IVRGKSMAGRADDLFNLMNCLLQEVQFTDQQRFKQFVSQSRARMENRLRGS
MPP LKGCTHILDRLAF-KSTEHVE----GRAMAETLELLGGNYQCTSSRE--=---======-— NLMYQASVFNQDVGKMLQLMSETVRFPKIT-EQELQEQKLSAEYE I DEVWMK -
PTRA NQVMFALNDYLAGLA---------- LDQLSNQASVGG ISFSTNAN —-==-NGLMVNANGYTQRLPQLFQALLEGYFSYTAT—EDQLEQAKSWYNQMMDSAEKGK

IDE HCNMAYLYLELLKDS-- ---LNEYAYAAELAGLSYDLQONTI -YGMYLSVKGYNDKQP ILLKK I IEKMATFE ID-EKRFE I IKEAYMRSLNNFRAEQ
NRD NVVLFDIFVNILTHN------—--- LAEPAYEADVAQLEYKLVAG ——-EHGL I IRVKGFNHKLPLLFQ DYLAEFNST—PAVFTMITEQLKKTYFNILIKP
Helix 1 Helix 2 Strand D Strand E Helix 3 Helix 4

700 710 720 730 740 750 760 770 780
FLN GYAILMKYVKAHLNSKHYAHNI1YGYENYLKLQEQLELAENDFKTLENILVRIRNKIFNKKNLMVSVTSDYGALKHLFVNSNESLKNLVSYFEENDKY INDMQNKVN—-—---—
HuPreP GHLYASIRAGRTLT--PAGDLQETFSGMDQVRLMKRIAEMTD IKP ILRKLPRIKKHLLNGDNMRCSVNAT - PQQMPQTEKAVEDFLRS IGRSKKERRPVRPHTVEKPVPS
AtPreP GHGIAAARMPAMLNIAGWMSEQMGGLSYLEFLHTLEKKVDEDWEG I SSSLEE IRRSLLARNGC IVNMTAD-

MPP PELVLPELLHTAAYSGETLGSP------ LICPRGLIPS------
PTRA AFEQAIMPAQML---SQVPYFS-- -RDERRKILPS--
IDE PHQHAMYYLRLL---MTEVAWT - ——---| KDELKEALDD------'
NRD ETLAKDVRLLIL---EYARWSM IDKYQALMDG ISLESLLSFVKEFKSQLFVEGLVQGN————VT STESMDFLKYVVDKLN
Helix 5 Helix 5x Helix 6 Helix 7 Strand F Helix 8
790 800 810 820 830 840 850

—-—FV-NSVSMSG I LFKPGE-YLDPSFTVIVAALKNSYLWDTV! LN

-PV-NYVGECIRTVPYTD-PDHASLKILARLMTAKFLHTEI KG

--QV-NYVGKAGN1YSTGY-ELDIGSAYV I SKHISNTWLWDRY == === == — = — = —— | RVSG

--GGESCIPPAPVFGNLPEL-FHIQIGFEGLP IDH-PDIYALATLQTLLGGGGSFSAGGPGKGMYSRLYTHVLNQYY

-QSVIFEKAGNS-- -----PWFYNQLRTEEQ

IDE —---LLPSQL---VRYREVQLP-DRG----WFVYQQRNEVH------NN--CGIE1YYQTDMQSTSENMFLELFCQI IS --EPCENTLRTKEQ
NRD —====———eee FKPLEQEMPVQFQVVELP--SG----HHLCKVKALNK---~-~ GDANSEVTVYYQSGTRSLREYTLMELLVMHME-——————————————| EPCFDFLRTKQT
(Linker) Strand B Strand C Helix 1 Helix 2
860 870 880 890 900 910 920 930 940
FLN G VFADIEY--DGS-VVFLSA---R----DPNLEKTLATFRESAKGLRKMAD-TMTENDLLRY I INTIGT IDKPR-RG I ELSKLSFLRL I SNE-SEQDRVEFRKR IMNTK-
HuPreP G GGAKLS---HNGIFTLYSY---R----DPNT IETLQSFGKAVDWAKSG---KFTQQD IDEAKLSVFSTVDAPV-A---PSDKGMDHFLYGL -SDEMKQAHREQL FAVS-
AtPreP G GFCDFDIS--HSGVFSYLSY---R----DPNLLKTLDIYDGTGDFLRGL---DVDQETLTKAI IGT IGDVDSYQ-LPDAKGYSSLLRHLLGV-TDEERQRKREEIL[TITS-

MPP FVENCVAFNHSY--SDSGIFGISLSCI----PQAAPQAVEV IAQQMYNTFANKDLRLTEDEVSRAKNQLKSSLLMNLESKLVELEDMGRQVLMH-GRKIPVNEMISKIEDLKP
PTRA LGYAVFAFPMSV--GRQWGMGFLLQSN----DKQPSFLWERYKAFFPTAEAKLR-AMKPDEFAQ IQQAV ITOMLQAPQTLGEEASKLSKDFDRGNMRFDSRDKIVAQIKLLTP
IDE LGY|IVFSGPRRA--NGIQSLRF I 1QS-----EKPPHYLESRVEAFL ITMEKS IE-DMTEEAFQKH I QALA IRRLDKPKKLSAECAKYWGE I ISQQYNFDRDNTEVAYLK[TLTK

NRD LGYHVYPTCRNT--SGILGFSVTVGTQAT--KYNSEVVDKKIEEFLSSFEEKIE-NLTEEAFNTQVTAL IKLKECEDTHLGEEVDRNWNEVVTQQYLFDRLAHE IEALKSFSK

Strand D Strand E Helix 3 Helix 4 Helix 5 Helix 6
950 960 970 980 990
FLN KEDFYKFADL--LESKVNE------ FEKNIVIITT-———————————- KE-KANEY IAN--V-DGEF-KKVLIE------———————cmouu
HuPreP HDKLLAVSDR--YLGTGKS THGLAILG PENPKIA--K-DPS----WIIQ- -
AtPreP LKDFKDFAQA--I1DVVRDK GVAVAVA AE-DIDAANNE--R-SNFF---EVKK--—————— -
MPP DD ISRVAEMIF--TGNVNNAGNGK-GRATVVMQGD---RGSF---GDVENVLKAYGLGNSSS
PTRA QKLADFFHQAV--VEPQGM AILSQISG SQ-NGKAEY-V--H-PEGW---KVWENVSALQQTMPLMSEK---
IDE EDIIKFYKEMLAVDAPRRH--------| KVSVHVLAREMDSCPVVGEFPCQNDINLSQ APALPQPEV 1 --QNMTE---FKRGLPLFPLVKPH
NRD SDLVNWFKAHR--GPGSKM LSVHAVGY K-YELEED-G—-T-PSSE---DSNSSCEVMQLTYLPTSPLLAS
Helix 7 Strand F Hellx 8

Supplementary Figure 1. Structure-based sequence alignment of M16 family members. The sequences of Arabidopsis
thaliana PreP (AtPreP), yeast MPP and E.coli pitrilysin (PTRA) were aligned by structural superpositioning using the
program Sequoia (Bruns et al., 1999). The sequences of human PreP (HuPreP) and falcilysin (FLN) were then aligned
to AtPreP and the sequences of human insulysin (IDE) and human nardilysin (NRD) were aligned to pitrilysin using the
program THREADER (Jones, 1998). Secondary structure elements are shown in blue (B-strands) and red (a-helices).
Active site residues are marked with green boxes and amino acids that bind magnesium in AtPreP1 are marked in
orange boxes.



