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Figure S1.

Biochemical characterization of SPM. (a) SDS-PAGE analysis of SPM. (b) Gel filtration
chromatography of SPM in the absence (-Ca?*) and the presence (+Ca?*) of calcium ions.
The calibration of the Superdex 200 HR column is indicated by arrowheads; thyroglobulin
(669 kDa), bovine serum albumin (134 and 67 kDa), ovalbumin (43 kDa), carbonic anhydrase
(29 kDa) and aprotinin (6.5 kDa).



kDa 0 5 10 50 100 500
200- =
100~ BB !
70-5= .. B B
50~
« BEETEEEES
25-"“3&?5*;"&;’
20-
e e . G SPM
15~
T GST-SPM
:fj B = B B B e
= §
~EEEEEEREES
e s s E e s
.

A SPM-W451F

GST-SPM-W451F

G SPM-W519F
\ GST-SPM-W519F
Figure S2.
Single substitutions of Trp415 and Trp519 to phenylalanine inhibit the Ca2?*-dependent
processing of SPM. The GST-SPM fusions (10 uM) were incubated at indicated
concentrations of Ca?* ions at 37 °C for 30 min, and the aliquots of the processed proteins

were separated by 12% SDS-PAGE gels and stained with Coomassie blue.
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Figure S3.
Far-UV CD spectra of SPM in the absence (dotted line) and in the presence of 200 uM CaCl,
(red line) and Tb(NO3); (blue line), respectively.
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Figure S4.

Changes in the maximum emission wavelength (Anax) of the fluorescence emission spectra
during calcium and terbium titration of SPM proteins. The A,.x values were derived from
the tryptophan fluorescence emission spectra (excitation at 295 nm) upon titration of SPM
proteins (5 uM) with calcium (left panel) or terbium (right panel) ions and plotted as

function of calcium and terbium concentrations, respectively.
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SPM + Ca?* 14 3.3 7.4 0.296 0.392 0.313 4.0 0.99

SPM + Tb3* 0.1 25 7.7 0.037 0.358 0.605 55 1.12
SPM-W451F + Ca?* 1.0 2.8 6.4 0.119 0.575 0.306 3.7 0.97
SPM-W451F + Tb3* 0.1 2.2 6.2 0.096 0.464 0.440 3.7 0.96
SPM-W519F + Ca?* 14 4.4 9.4 0.061 0.367 0.572 71 0.98
SPM-W519F + Tb3* 0.6 3.1 8.3 0.041 0.278 0.681 6.5 1.00
Figure S5.

Time-resolved fluorescence anisotropy of SPM proteins. (a) Time-resolved fluorescence
anisotropy of SPM (left panel), SPM-W451F (middle panel) and SPM-W519F (right panel) in
the presence of Ca?* (orange curve) or Tb3* (blue curve). The proteins (5 uM) were measured
by time correlated single photon counting after 600-ps pulse excitation at 295 nm (emission at
350 nm) at 10 °C. (b) Fluorescence lifetimes analysis of the SPM proteins in the presence of
Ca?* and Tb?* ions after fitting the data with a triple exponential decay model. Residuals of the

fits are indicated above in (a).
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Figure S6.
Time-resolved fluorescence anisotropy decays of Ca?*-loaded SPM proteins measured at —73
°C. SPM proteins (5 uM) supplemented with 73 % (v/v) glycerol were vitrified in Optistat DN
cryostat to 200 K and depolarization of tryptophan fluorescence was recorded by time
correlated single photon counting after 600-ps pulse excitation at 295 nm (emission at 350

nm)



415 591

\/ \/ \/

P, . P, P, R LN ST PR
QUERY/1-177 IETVATKGFAGSL DNTKLADGSFAKH) 4 SNGDN I | NAABAAFQT EEL IQSLDlAYKDVNKNLGN NTLAQQGSYTKTDBTTAKMGDLLLAADNLHSRF
UniRefo0_CODGFT/1-177 D IETVSHNGYKGAL GDSSVLKDGTKAAH SNGDGVVDAKBADFDK EEVGVQSLNVAYQDTNQNLGNGNRLAQEGSYTGKDGNVRKMGDLLFGNNTLYSRY
UniRefd0 QSPEL7/1-175 )| IETVAA- -GKNIL GADTVLANGHKATS SNG LFNAA SNL IASIT TPTDTQRNLGNGNVMDARGSYTRTDGRSGTVGNLQLGVDQFYRDY
UniRefo0_A3M2N8/1-166 DI TETIAANKWAGVL HDNDI GDSVTLKDGSQASN SNG KVNAE TEL IQSLN NHTNTDTALGNDNILAQTGSFETLDEGQSHIMGDV - = - = =====---
UniRef90_B3H1M6/1-175 VKT IS INK NVFEDLDNNFFAENVG NHTLLRNGKKADN DNNDQ | FDEK| SESGIKS AYKNNNSTDENGNEHRQQSHVTWNDGRTSG | TDVWFNTNTARSYY
UniRefo0_Q7N133/1-170 VQTVTSEL - -GV | FDGQ KVNTG| GENSQLSSGVKAQH SNQ I 1 DNQ| EETDIKS NYQESDYFDLQGNYHGLTSTVNWSNGYQTE | TDVWFKQEP - - - - -
UniRef30_Q4W1T8/1-172 IETLDIGAS - - - Y| LDGDGLSEMTG| GNHS | LSNGQTAEN INNG VIDAQ ADAIVLS STGYTNBAHTDSH HQHRQ IGTVMLANGTASTAADVWFKVDSARR - -
UniRefo0 Q8Y2T5/1-177 L IETTSTRNGVVIL HDGDGVKTGTG GVDTLKSNGQLAAD ANK K1 DAS SANNIVS GVDSTTVRTDLGN NIQTAAGTFTRSNGTKGVYTGELDLLVNTFYRQF
UniRef90 ASG4L/1-174 L VETVGI - -GSRVM HNNDRIATTTG| GDQTKLSNGLTASN ANN KFDPN| SDAGVAY)| AAVNRNV WQNGNT IASESTLTKEDBSTAT | AEVNLANNPADSRF
UniRefo0_A4BV64/1-176 IETVGTNGLAGAV]| . GEATR-SGDGTAAD SNT RIDAA EEM ISALN AHSQTDQSLTGGNRL IQTGTFVRSDEGTKGQLGDVDFAEDHFHRRF
UniRefo0_Q48KF1/1-173 DL DQMVLVGGARASN SNG VFSSS YDVBGVASINVDYKVSSNLDAGGNDHRQLGSYTKVDGSVLA I DDVWFATNFVDS - -
UniRef90_A3CMV6/1-165 FKPTSLDK DRYRLANGKL ARF TNGDNV | DDK SQAGVAAIQLNYQKSQLGGHEEVIFGNSAKF IKTNGETGDATEYW- -
UniRef90_Q48NC4/1-173 VKTVGLDSD - GSNYIL-DGAVVKN SNNDGVVDGK| KSADA I VNDG]| AEAGISSLS QFRDDAYVDEN.NQHRQLGSFVRAD VVGAMTDVWFQQDKADTE -
UniRefd0 C2A2X7/1-174 L GNNTKLANGTLAKD LNHDN I | DTK] TNSDGISTSD NAKETSTSEAY -NTISETSTFTQ-NGQTKT I NDVWFYQNKSDTTY
UniRef90_A7N881/1-160 I GDNTLDANGDVASD SNGDDV | NQK| IANS DI THDNL - - HSQYHDTSBKSHQTQSVNLDVNNFDRRF
UniRefo0 B8CJ62/1-171  BLMIDLDGDGLELT- - - - - GDDFVKSNGEKAID SNNDGQFDSNBSNFADVN | IOS EEVRTNTPL -NDSVEVSRSTVNL INGSTLNIHDVNLASSTLHTAY
UniRefo0_B5IQK3/1-176 D| I SSTLLPDGTTARN: | SNGDQQ | TADBT IFSS SYTTTESSSDNINLIRETSSYTSAD STALLADVWFATTTSGSE -
UniRefo0_UPIO0005FTCF4/1-172 VKMSGLR - KIIDN18Q | YSEYYGGTAGKLFEH A SDGNGV | DSABP | WAK DE' ISR.DVAATLVGRDDGK NQIVARGLFT |ND-KQQEVLAVNFVGSSVSNR -
UniRef90_B1XZ02/1-165 VQTLAAAD GGTELASGQRAGT \ SIR S1SAADAAFKE IADL IVSMD GAQLGTTLDNG-NLLGLTSSYQTADGSSHQMADVWF - - - - - = - - -
UniRefd0 ABSV47/1-174 IELSTLAD GDQVTLSSGALSSS L IINGDKV | DKEBDVYGQ EET KTTEASEFWFPVKTSDTT -
UniRefo0_A1JL7T4/1-172 VSMTGIED DN SQMYSEYYGGTAGKRYTN ADGNlAIDKH PVWGK DEWRITQIKVKANA| EDDNRNGNRVMARGVFS | R-GRKHEVLAVNFASSPVSNR -
UniRef90_UPIO0005F8A14/1-169 VKMTGLR - ENISQMYSEYYVGAAGKRYQD A RDSNBV I DIDBP | WHK| DSWR | SQ KLREVLAVNFVSSPV- - - -
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FRLTG- -PAAGVR GNHAQPSRGKL PKN|
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UniRefo0_Q7MB87/1-168 VHMTDIRD- -GVL SEYYGGKAGKKFKE
UniRef90_A7I2K7/1-165 » IK--GTNLDYKIN GNKS | SNNNPNAKN
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VISAG AVFGS'LL ATA TMWPTKVADAHGNWF RWVSRLEGAEBMGGKVFDVIFATEK- - - - -
A | DANDAVFSS ISR SYSVDPR-LDQGNL | REAGSFTGSEGSTGL | ADVWLSTSPLATT -
VFSAA IALTPTTTPPISMPLGNGNFVGASGIYTRTDBGRTGG INDLQLG I SRFYRD -
VIDER THDAKVDAG ITQINVRA -SNKTDVRDGNKVVASGSFT - I NGKTQEVLAVDFLGDPV - - - -
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4 RIDAK TNHDGVSAPG| VAGLGLNYAESRRTDAYGNQFRYRGLVQSVPBGAVGRVADVLLRFETKET - -
UniRef90_A9FJG6/1-165 == GSATVLSSGARADN A RITAR RDANRASSAG LVAIELSYGRDRRCDARGNCE | ERASFTFSEGRTGAVVDVHL - = = = = = = - =
UniRefo0_B1Z8U8/1-167 VI-SISIIQLTPLND-SNAY -------- ILDAQ TNGN.ATDPG IASIISLSAASVSQNVG-GNEIREIATYTKSDGTTGE IGEAYFDNSQL DSRF
UniRef90_ABGAG4/1-169 VLRFDDAPITMIAAEST?AAS IDDHSSCISTD GSGTVLRSGARASD AL LVDGR LDADRRSTPA VDALSVRHVDAPTCDER NCAVERSSFGHAGB -VGELVDLHLSC —.-
UniRefd0_QB8DA3/1-172 VGLTGIE- -EGVL IDNSGSLRRTG SEYYGGKAGSDFKD! A VINVE NHDIRADAG 18Q GQVEPVGEVRQGNEV I SRGAFT - VNGEDREVLAVRFLADTVGNR -
UniRefo0_QBY377/1-172 IRATGVDD-SKVL LANAGQKEAVG GDARALPDGSLAAN; HINAS TNQDG | EQAD| lap TSTSTFQNIGGGNVVTGKAKI TWADGHQTDIVEANLVTNGFYTVF
UniRefd0_ABGHT75/1-167 ALSFD GPIEMVT - -SAAS| I SGTEGSCLGSD GSGS I LASGRHAQN - SITPA LDSDKRSLP S| VSA ANEVRETCDARGNCGRERSAFEFQGVQTGEVVDIYLACD- - - - - -

UniRefo0_A6G818/1-169 VLSFDQASVEF | EAEATPAASED I TQDEACL STD) GSGTRLRGSSHARN A\ LVDAR HDADRRSAPG VOALPVSSAKDAECDAR NCAALGGLFESRAG-VGQVVDVYLGC- - - -~ - -
UniRef90_Q2SIZ7/1-168 DNSGAVETSALAASTTYEDIDSDGIAERVGHMI NARDGL EVNBLNENGSIDDINELFGGANY - - - - - - - - B V| DAK 1 EAIKLDHET VDK - DSNBNR | | AEGS | | R-NBEEAYAAAFDLQLDNR | TK -
UniRef0_Q7NPA4/1-173 TK.D FALTAADG - -GVL LQGRGG | AKNA| GNHT - AQPASVEPN A Al SAA| EYAQSPLKDRHGNAFRYRARVYDQSGATRWAWDVFFAVAKPKSR -
UniRefd0 ABSQ58/1-174 GNEGIELKSLD- -EGVN LDNNGFSEKTA| DQVTLENGQKSSS L NL | DED AHKEESVDEATGTRLAE | SDVDRSEKTNTV I SEFWFPIKSSDTT -

UniRefo0_UPID001905A28/1-158 VSLTPL -SGSPAHEDFTGSEGFATQTGHMVGAGDEMEIT - - - - - - - - - - - APLDGSTVKAENGALSGNAFAD V| DAG SHSLVNQTI -NGNTIVSSATFTRVDBQTHTVSEVDFATNT - - - - -
UniRef90_A3U215/1-173 IETVSVE -VAQVY)| RNNNDR‘DDIS MlGNQFEGGYAELAKWDQVING--AGDG RITAA ANDPLDLRTPQGADLLATGFVEFDDGSTVRMFEAIFESLESYTVY
UniRefo0_BBKRUO/1-169 DNDGVEYLSRD- -AGVV| ADGSBTVNASKEYV - --FTEWSETAETDMEAVAEVF VLDAQ TYSEDSESADGDVVIHGQSEVTWTDGDVT |AEDTSFAIEAAD- -
UniRef90_ADZ5C8/1-166 D.D VEYLS- -KEEGVT ADNS T‘NESK YV---FTEWSDTAETDLEAVAEVF vLDTQ NYSDDSTAADGDVT | HGQVGVNYTDBSSTVAEDVSFAIS-- -~ - -
UniRef90_BTRZX9/1-166 DNDGVEYLSRD - -AGVV| ADQSGTVNEAKEYV - - -FTEWSDTAETDMEAVAEVF VLDANBERFDEFAV| DYDSTSGTAAD'DVIHGQSAVTWSD STTVAEDTSFATE--=--- -
UniRefo0_B5IMP8/1-169 DHDG - SLSFLSRDAGVA Y NQ D! L'TEGK \ FTLWDPTAQTDLEALSNYF ALNSQ DLFDAIGV TYVEPSVQADGDVLVHGEAAVDYTDGSQGLLADAEFAVDPQQT - -
UniRefo0_Q5LM30/1-166 NNDGVE I SFDQK - - - | §] LNGDBQIDQAR)] ---AFTLWGNEDDTDLQGL RRAF VLNTSBSVWNE GYDDGSDYDHYGNTLHGLASYTRNEAIEGGVGDVSLAASE- - - - -
UniRefo0_B8KJAE/1-166 DNDGVEYLSRD- -AGVV| ANQSGTVDESREYV - - -FTEWSENAETDMAAVAEVF QNNQLDPG TYTETSGTAADGDV | HGQSAVNWTDGSVTTAEDASFSID- - - - - -
UniRefo0_UPIO001A4AFSF/1-167 NBDKVQTTALEG-STTY| PED- - - VDNAA - VVTKDAQLVGGFGALQTMAQQ - -F GTGH DLTVA DGNQTDRN-SNGNKI| I TDSSFTRADGSRGD | AGVDLMFSRNDT - -
UniRefo0_BBEPQ2/1-168 SHSGVTLTTWSASTTEY) L NEN: DSSA SPTV--- -D FAKLAML H LRIDSN AGVASSTST | SGNSISHVSKITFTSGATAA I DDAWFVHDNTNSFY
UniRefd0_ATIZK5/1-172 GNDG INSHALN- -YTIN KNNN DNG S GNKSlSDSAFSYTN FETLKSY 11D8Q --VSSIDLNYTNTDINNNSNTIKQTSTATLNNGTKVKADD IWFKVNYKDTE -
UniRefo0_Q07GP5/1-165 DID VAADVRHDDGTVF| RNGNGLIDDIT YGDDEMPA - - - - - - - - FVKLGLH SDG F 1 TNA| ITS SYAETSDNRYVKE -NY | SGWSTFVK - DBQNRE | ADVHYLNDNVNT - -
UniRefo0_B2IL47/1-172 VIGTTSAGITLTNWISNA - VY] RNG N DDIT TLSEFFQGSNPGHYAD.LD KSLAQAGASVFSAAQSYWSELRYV ITS

UniRefo0_ABUTWO/1-167 NBDPFNPLATNGPA - - - LAANGAIIDQER) ASWAEG - -GGVASDMEGLRLVFBTNRDNAL DAQBARWNEF RV IRLVNLPSTDGAKAFDDGSVITGTSSMTMTDETTRLVADTTLAFRP - - - - -

IVGSGNLGESLE SAVTNRTTYTKSDGSSGAVAAVDFATNTV - - - -

UniRefo0_QBALE2/1-167 TNDILSFIGL-GQSTIFY YTADDIGDRTA| LLGDSSVTDRSEFV - - -FTDHAPDAGTDMEALQQVFBTNQDNYLNHABEQWSKFA | IER.S INDGESYLAADBGVYVHGHSEVVMSDBGTTTTAADSEFSFD- - - - - -
UniRef90_BOUF95/1-153 IVLNLSBQPVRTVAAAQAGARF - DARDDBRKVALG VHL APGKQAVTQDADIV - ALRRLPANGDERVDAHBPAYAELKYV] IASLDVNATP -NRRVDQGNL | LDDSQF HWRDEGKAGSL AGVAL - -
UniRef90_A4CV99/1-165 IISYLSLEDD--IQ TDINTLETIQTA VY| ANQSISVETLDIFV- -LTRLSTQASTDLEALAEVFBTNQ ILNALBTDFESFAI SDLSIKS'DIRYFEDSQSRID VE|FGQFNINYEDBS IGLAEDASFAF
UniRefo0_Q3IUV0/1-169 IEVSADN - - -TAD| 'V 1 BL NG D! KINQAK IlSLWTGGNDTDLQAL.[FDRIANGG GNGR | DAG AIW’TE.RI SSLIFSR FGDDSDDQVTTGAALLGQASYVRNGVTTGGVGDVAITFNP - -~ - -

Figure S7.
Multiple sequence alignment of SPM with the homologous sequences as retrieved by Jpred3.4° The degree of conservation is
represented by color intensity where blue means highly conserved whereas white means no conservation. The conserved Trp residues

are indicated by violet boxes. The prediction of secondary structure of SPM is depicted above.



