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Supplemental Fig. 1.  Phosphoinositide-hydrolyzing activities of T. thermophila CU438.1.  (A)  [3H]PtdIns and [3H]PtdIns(4,5)P2-

hydrolyzing activities were determined in homogenate and subcellular fractions (HM, heavy membrane; LM, light membrane) as 

described for Fig. 1A with the exception that for PtdIns, EGTA was added at 3 mM. Note that PtdIns-hydrolyzing activity in the 

absence of Ca2+ is higher in the homogenate fraction and that PtdIns(4,5)P2-hydrolyzing activity predominates in LM fraction. Data 

represent means ± SD of the results from three independent experiments, each assayed in duplicate.  (B)  [3H]inositol-labeled water 

soluble products of PtdIns(4,5)P2-hydrolyzing activities of LM fraction, were subjected to chromatography on Dowex AG-1x8, as 

described for Fig. 1C. InsP3 is the major product of PtdIns(4,5)P2 hydrolysis indicating a PI-PLC activity. (C) T. thermophila LM 

fraction PtdIns(4,5)P2-PLC is activated by low micromolar Ca2+ concentrations. PtdIns(4,5)P2-PLC activity was assayed in the 

presence of the EGTA 3mM or in the presence of the indicated free Ca2+ µM concentrations. Data represent means ± SEM of the 

results from two independent experiments, each assayed in duplicate.  
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RALAQGPWWARKRLNIRVISGQQLP--KVNKNKNSIVDPKVTVEIHGVSRDVASRQT-----AVITNNGPLCdelta1 (618)

DYIPTLMTKTVKVVRIQIISGQQLRPEDYEQDTFDVVDPYVQVFVKGTDFDENNNK--PCVTDVVYDNGTtPLC1 (837)

QKYPSDFVKQIKEIKITIISGQCLK---REEDDSKSFNPFIEVSLKGTELDEKNNK--TQRTKSINNNTTtPLC2 (707)

QYFEKEASKPKIWLKVEIISAQSLR---IPGDEEKIFSPYISIRLIGTALDIQANENLFVSNQVKNNSCTtPLC3(1090)

LKMLTANKQRRYYTQIRIISGYNIP----THH-SEKVDPFVEMYVYDGDQIMSFKTN------LVENNNTtPLC4 (621)

  I T   K RK LKI IISGQQLR      D   IVDPFV V L GTD DI  N        VI NN Consensus(1161)
 

GFNPWWD-TEFAFEVVVPDLALIRFLVEDYDASSKNDFIGQSTIPLNSLKQGYRHVHLMSK-NGDQHPSATLFVKISLQD--------

GFHPIWNSHVFEFRFACPELAMIVFRVMDSDV-GIDTQLGIYAISVDCMRPGYRMIPLRSKSNLELIDHSFILAKIEIEEIIQRYTIQ

TFHPIFNSSPITFKVACPELAMISFQVFSNGI-IKNELFAQYALDFECIREGYRIIPLWDK-EFKKIEHGMLLAHIEILDLYT-----

CYNPQFENCIADFTVYIPELAFVIFQVYDN-P-ECQDRFAQYAIPVSCIRKGFRTIPLLDS-QLNPIPNSFLFAHISIEILTQQQQQQ

NVNPKWD-QEFKFTINNPSCSYILFQVVNN---CHQSLLGWYSIAFNNIRQGYRVVPLRDG-YFNTIKNSFVLCEISIVRDNQGT---

 FNP WD   F F V  PELAMIIFQV DN     ND LGQYAI V CIR GYRIIPL DK N   I  SFLLA ISI DL Q     
 

 

Supplemental Fig. 2A. Sequence alignment of the C2 domains from T. thermophila PLCs and human PLCδ1. The alignment was 

modelled on the PΙ-PLCδ1 C2 domain. Arrowheads indicate the position of residues in PLCδ1-C2 domain that may function as 

Ca2+-binding sites (retrieved from the NCBI-BLAST domain database). Note that critical Asp or Asn residues are primarily 

conserved in TtPLC1 as compared to TtPLC2 and TtPLC3/PRIP. 



 4 

Leondaritis et al 

Fig. S2 (continued) 

 
                        1                                                                                                 

B.cereus PLCXc      (1) --DSIPLARISIPGTHDSGTFK----------------------------LQNPIKQVWGMTQEYDFRYQMDHGARIFDIRGRLTDDN----TIVLHHGP 

Dictyostelium PLCXc (1) ------------PGSHDSATYFINSLS--PKSP-----------DADHYKYPDYLLTPWSKTQTCSVYKQLCFGVRYFDLRVARLKD-----KLYIIHN- 

Drosophila PLCXc    (1) --RDLSIINLAIPGSHNSMTYGINSKS--ELSPD--AE----ISIRRWHRFFPCFVRRWSKTQSSGTLDQLELGVRYFDLRIAQKDD-----KFYYCHG-  

 E.dispar PLCXc     (1) --------------PYDSFPIIMN----------------------------G-FVKDWSETQTLTILQQLQEGVRYFDLRIQKFKD-----DIYTVHG- 

H.sapiens PLC1Xc    (1) -------HHLSIPGSHDTMTYCLNKKSPISHEESRLLQ----LLNKALPCITRPVVLKWSVTQALDVTEQLDAGVRYLDLRIAHMLEG-SEKNLHFVHM- 

H.sapiens PLC2Xc    (1) HLHNLPLSNLAIPGSHDSFSYWVDEKSPVGPDQT--QA----IKRLARISLVKKLMKKWSVTQNLTFREQLEAGIRYFDLRVSSKPG-DADQEIYFIHG- 

T.brucei PLCXc      (1) -IEKKCIGQVYMVGAHNAGTHGIQMFSPFGLDAPEKLRSLPPYVTFLLRFLTVGVSSRWGRCQNLSIRQLLDHGVRYLDLRMNISPDQ--ENKIYTTHF- 

T.cruzi PLCXc       (1) -IGEMAITQVCFVGSHDAASYGVSKDSPFGADAPGFLLGDS-VFASLLRFLFRGICASWSRCQWMSVRAQLNHGVRYLDMRVATNPED--ASRLYTLHH- 

Yersinia PLCXc      (1) VDESKFLSELSIPGTHDSAAYT-----------------------------HHPISFGYVQTQRWNIREQLDSGIRFLDIRCRLIEN-----VFTLHHGS 

C.albicans PLCXc    (1) ---------LSIPGTHNSAACH--------------------------------TALPSVQCQGASVTEQLEHGVRFLDIRVGKLFVGNDVKDLQVIHGK 

 Listeria PLCXc     (1) --DTTSLADISFPGTHDTMSYTGD--------------------------MTWTLTKPLAQTQTMSLYQQLEAGIRYIDIRAK--DN------LKIYHGP 

  TtBPLC2 PLCXc     (1) ------MALIGGPG------------------------------------------VTLAQCQTWNLQSQLECGIRYLDIRIKRTKDN----SMPIYHGI 

TtBPLC1 PLCXc-C     (1) LSDDICVSEINLVGTHDSLS------------------------------LYPYFGLQVSVCQRWILLDQLNSGIRLFDIRVKEDLDG----KLPLYHSQ 

TtBPLC1 PLCXc-N     (1) INDETFVSDINIPGTHESMA------------------------------LYSYFTLSLPVCQKWLLKDQLESGIRFLDIRIKEDTHG----RLPIHHDI 

 

                         101                                                                                        194 

B.cereus PLCXc      (67) LYLYVTLHEFINEAKQ----FLKDNPSETIIMSLKKEY---------EDMKGAEDSFSSTFEKKYFVDPIFLKTEGNIKLGDARGKIVLLKR-- 

Dictyostelium PLCXc (69) -FYSDSVKQVLKDILQ----YVSENVNEVIILHWSHLYLVDEDN---KLLMKMIIEILGKFMSNS-------NKGPDVKVGDLAGTPIICIY- 

Drosophila PLCXc    (84) -LFAMEIFEQLLEIRQ----FVDTHPEEVVILDLQHFY-------------------------------------------------------- 

 E.dispar PLCXc     (51) -LYCDLFVVILTQLSE----FIWYHKKEVIILDINHIYNMN------KEDNEKILEIISCLFNGISVECNPDNLNIPLEVLVTNN--------- 

H.sapiens PLC1Xc    (87) -VYTTALVEDTLTEIS---EWLERHPREVVILACRNFEGLS------EDLHEYLVACIKNIFGDMLCP--RGEVPTLRQLWSRGQQVIVS---- 

H.sapiens PLC2Xc    (92) -LFGIKVWDGLMEIDS----FLTQHPQEIIFLDFNHFYAMD------ETHHKCLVLRIQEAFGNKLCPACSVESLTLRTLWEKNCQVLIFYH-- 

T.brucei PLCXc      (96) -HISVPLQEVLKDVKDFLT--TPASANEFVILDFLHFYGFN------ESHTMKRFVEELQALEEFYIPTTVSLTTPLCNLWQSTRRIFLVVR-- 

T.cruzi PLCXc       (95) -QISVPLADVLEDVKAFLN--DPLSADEFIVLDFQHLYLTDDSDG------KGKFFRELDRLSDRFIPVDVPLTTPLEFLWRASSRRRIFLVVG 

 Yersinia PLCXc     (67) VYLGLNFGDVLASCIK----FLLDNPTEFIILSVKKEHTEKDS---TMPFHKVMSERYIKNHNNLFFT-----ENKIPTIKEIIGKIVLFRR-- 

C.albicans PLCXc    (60) FPVKIPFPLKLKDTLEEVYKFLAHNSSETVIVSIKQEGSDDWDNSQDEFGKLIWDRYVNPNKDRWYLN------TDIPKLGDARGKAILFRRF- 

 Listeria PLCXc     (65) IFLNASLSGVLETITQ----FLKKNPKETIIMRLKDEQN---S---NDSFDYRIQPLINIYKDYFYTTPRTDTSNKIPTLKDIRGKILLLSE-- 

   TtBPLC2 PLCXc    (49) VFQNSYFEKDVFPVVQR---FLLENPNEFIIMNVKSEGKPEAG---ALNLEDILQPFINQHKDLFFQT-----TGGIPLVKDLRGKVWIL---- 

  TtBPLC1 PLCXc-C   (67) SFQYSHLEKDVIDVIDS---FLAKNPSEFVILMIRIEAQEAG----APSLAAGFDRIVKRKRQNLFSF-----ESWIPNLDKLRGKIWI----- 

  TtBPLC1 PLCXc-N   (67) VFQKAYFEEDVLNVCEK---FLAQNPTEFVIVMIRIEQRDRN----APSLSSRFDQIVSCKKNNIFSF-----ESSIPKIKDIR---------- 
 

 
Supplemental Fig. 2B. Sequence alignment of the PLCXc domains from bacterial PLCs. Accession numbers for PLCs are listed in 

Supplemental Table 2. Domain boundaries were retrieved from the SMART database. The alignment was modelled on the B. cereus PtdIns-

PLCXc domain. Arrows and the corresponding boxes indicate the position of catalytic His residues (His32 and His82 in B. cereus PLC). 

Note that: (i) all Group II PtdIns-PLCs have trypanosome-like insertions of approx. 25 amino acids (in T. brucei) between β-strand I and α-

helix 1΄ of the PLCXc structure indicated by a dotted box (ref. 17 in the manuscript); (ii) the alignment has been manually adjusted to 

correctly position the second catalytic His residue of Group II PtdIns-PLCs (shown in bold face). Mis-alignment of this catalytic His in 

Group II PtdIns-PLCs results in their annotation as “inactive PLCs” in some databases; (iii) Entamoeba dispar PLC and TtBPLC2  

apparently lack the first catalytic His residue; (iv) TtBPLC1 PLCXc-C and -N correspond to the C- and N-terminal PLCXc domains, 

respectively. 
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VYQDMGQPLSHYLVSSSHNTYLLEDQLAGPSST-EAYIRALCKGCRCLELDCWDGPNQ------------------EPIIYH---GYTFTSKILFCDVLRAIRDYAFKASPYPVILSLENHCTLE-QQRVPLCdelta1_Xc domain (274-455?) (1)

--QDMSKPLAHYYISSSHNTYLTKDQVTSASST-EPYIRALNQGCRCVELDCWDGDKG------------------EPIIYH---GHTLTSKVLFKEVIETIAQYAFKASPYPLILSLENHCSVE-QQAID.rerio PLCδ3_Xc (1)

--QDMTHPLNDYFISSSHNTYLVSDQLLGPSDL-WGYVSALVKGCRCLEIDCWDGAQN------------------EPVVYH---GYTLTSKLLFKTVIQAIHKYAFMTSDYPVVLSLENHCSTA-QQEVPLCz1_Xc (1)

--EDLRYPLSHYYINSSHNTYLTGHQLKGPSSS-EMYRQVLLTGCRCVELDCWDGDDG------------------LPLIYH---GHTLVSKIGFRQVVEIIKKSAFITSDLPVILSIENHCSLQ-QQAKC.elegans_PLC1_Xc (1)

--DELQHPLSYYYIESSHNTYLTGHQLKGESSV-ELYSQVLLQGCRSVELDCWDGDDG------------------MPVIYH---GHTLTTKIPFKDVVEAINRAAFVNSEMPVILSIENHCSLP-QQRKD.rerio PLCε_Xc (1)

--MDMDQPLCHYYINSSHNTYLTGRQYGGKSSS-EIYRQVLLSGCRCIELDCWDGTGENKG---------------EPIITH---GKAMCTDVFFKDVLVQIRDTAFARSDFPVVLSFENHCSKS-NQLKC.elegans_PLCb_Xc (1)

--MEMDQPLAHYYINSSHNTYLSGRQIGGKSSV-EMYRQTLLAGCRCVELDCWNGKGE-----DE-----------EPIVTH---GHAYCTEILFKDCIQAIADCAFVSSEYPVILSFENHCNRA-QQYKDrosophila norpA_Xc (1)

--DDMDQPMSHYFINSSHNTYLTGHQLTGKSSV-EIYRQCLLAGCRCVELDFWNGRTE------------------EPVIVH---GYTFVPEIFAKDVLEAIAESAFKTSEYPVILSFENHCNPR-QQAKDrosophila PLC21c_Xc (1)

--EDMSRPLSHYFINSSHNTYLTAGQLAGNSSV-EMYRQALLSGCRCVELDCWRGRTAEE----------------EPVITH---GFTMTTEISFKEVIKAIAECAFKTSPFPILLSFENHVDSPKQQAKPLCbeta1_Xc (1)

----MDRPLAHYIISSSHNTYLTGGQLNSASTV-EIYRQVLLAGCRCLEIDIWNGDDG------------------EPIVTH---GMTLCTQILFKDVMRAIAEYAFVNSPWPVILSFENHCNKE-QMRKMonosiga_PLC2_Xc (1)

--HDMSRPLSHYWIASSHNTYLTGDQLRSESSL-DCYAQALLMGCRCIELDCWDGQKKPGSAEFI-----------DIVIYH---GYTMTSKILLRDVLHVIRHYAFVTSEYPVILSIEDNCSVP-AQRLC.elegans_PLC3_Xc (1)

--EDMNNPLSHYWISSSHNTYLTGDQFSSESSL-EAYARCLRMGCRCIELDCWDGPDG------------------MPVIYH---GHTLTTKIKFSDVLNTIKEHAFVTSDYPIILSIEDHCSIV-QQRND.rerio PLCγ1_Xc (1)

CPDTMNNPLSHYWISSSHNTYLTGDQFSSESSL-EAYARCLRMGCRCIELDCWDGPDG------------------MPVIYH---GHTLTTKIKFSDVLHTIKEHAFVASEYPVILSIEDHCSIA-QQRNPLCgamma1_Xc domain (318-465) (1)

--MDMNLPLSSYWIASSHNTYLTGDQFSSESSC-EAYARALRMGCRCIELDCWNGPDN------------------LPYIFH---GHTITSKIKFMDVIKTIKDHAFTSSEYPVILSIEQNCSLE-QQRNDrosophila PLCγD_Xc (1)

--QDMDQPICNYFIASSHNTYLTGDQLLSHSKT-DMYAWVLQAGCRCVEVDCWDGPDG------------------EPMVQH---GYTLTSKITFKSVIETINKYAFVNNEFPVILSIENHCSIQ-QQKKD.rerio PLCη1_Xc (1)

VYQDMDQPLCNYYIASSHNTYLTGDQLLSQSKV-DMYARVLQEGCRCVEVDCWDGPDG------------------EPVVHH---GYTLTSKILFRDVVETINKHAFVKNEFPVILSIENHCSIQ-QQRKPLCeta1_Xc domain (88-236) (1)

--QDMTRPLSQYFIASSHNTYLMEDQLYGSSDV-EAYIRALRMGCRCVEIDCWDGEDG------------------EPVVYH---GHTLTSKVLLKDVINACAEHGFVTTDFPLILSIENHLSIP-QQDKMonosiga_PLC1_Xc (1)

--NYYDYPLNEYFISSSHNTYLTGRQVAGDSSV-EGYIRTLQRGCRCVEIDIWNGDSNTTTTTVIGTKDDDDKNEYEPIVNH---GRTFTKPISFANVIRAIKKFAFIVSPWPLILSLEIHCSPE-CQIKC.albicans_PI-PLC_Xc (1)

--ELYSKPLNHYFIASSHNTYLLGKQIAETPSV-EGYIQVLQQGCRCVEIDIWDGENG-------------------PVVCHG----FLTSAIPLKTVIRVIKKYAFITSPYPLIISLEINCNKD-NQKLyeast PI-PLC_Xc (1)

--YVLDRPMNEYYISSSHNTYLLGRQVRGISSV-EGYISALERGCRCVEVDCWDGPND------------------EPYVSH---GHTWTTRIKFEEVIKTINKYAFVKSRFPLWISLEVRCNAA-TQANNeurospora_PI-PLC_Xc (1)

--QDMSRPLNEYLISSSHNTYLLGKQFGGESSI-EGYIRSLQRGCKCIEIDCWDGPNG-------------------PVVCH---GHTFTSMIKFNDVIDAIRKYAFVVSPYPLFISLEIHCCPD-QQRQS.pombe PI-PLC_Xc (1)

--QDMDQPLTHYFVNSSHNTYLTGLQVKGEATV-EGYISALRKGARLLELDLFDGEHG------------------EPVITH---KRTFIESITLRNSLEAIKRTAFETSPYPVILTLENHVGFV-QQAVC.elegans PLC-iii_Xc (1)

--QNMDKPLSDYFINSSFRSYLVYDLVTQTKDLTKAYIYLLQKGVRHLDIYCQDGESG--------------------VPEA-LQGVFQVTPVSVEDIFKAIKQYGFERSVYPIIINLEHECSVN-QQNLTtPLC3_Xc domain (366-512) (1)

--QDMTQPLSHYYINASHNTYLIEDQLRGPADI-NGYVRALKMSCRSIELDVCDGPDN------------------EPIICN---RNNMTSPLSFQNVIEVINKLAFFASEYPLILCLGNHCSVQ-QQKVPLC-L1 chick Xc (1)

--QDMTQPLSHYYINASHNTYLIEDQFRGPADI-NGYIRALKMGCRSVELDVSDGSDN------------------EPILCN---RNNMTTHVSFRSVIEVINKFAFVASEYPLILCLGNHCSLP-QQKVPLC-L1 human Xc (1)

--QDMTQPLSHYYINSSHNASLLEDHYWGSSDL-SSYVRALRMGCRSLEVVVWDGPDC------------------EPVVYV---GSSVASQLAFCKILDVINQYAFESSEYPLILCLVTHCSVP-QQRVPLC-L1 fish Xc (1)

--MDMKQPFSRYFISSSRKSYLVEDQLGPSSSD--GFSSALKRNCRFLEFDIWDPNEADG--------------DTEPMVQN---GQTATSKITISSALRIIREFAFERSRYPLLLKVSVHCSTD-WQKVC.elegans_PLCL1_Xc (1)

-----SSPLHHYYFAASHNSYLAGGQIQGVCTP-DAVKNALDMGARSLEIDIWHADGK-------------------LQVYH---GHTRTTPCEVEDVLKIIKDHAFADTDAPLLLIMEMHVDDIELQRQMonosiga_PLC6_Xc (1)

--QDTSKPLSYYFINSSHNTYLSGHQLKGLSTS-EMYTNTLRQGCKCVELDVWDGNDG------------------DPIIFH---GNTLTSQIKFSHVCETIKARGFETSPYPVILSLEVHCSVP-QQIMDicty PI-PLC_Xc (1)

--DDMTRPLNEYFINSSHNTYLIGRQVMDISDP-DAYALALRQGCRCIELDVWDGDIE-------------------PIITH---GGAFCTTFPVRTALRTIRAHAFETCSYPVILSLEIHCNQT-QQDCMonosiga_PLC3_Xc (1)

--QSMDEPISHYWIASSHNTYLTGDQLTSKSEI-GQYITVLLQGCRCVELDVWNGPDG------------------SPIIYH---GHTLTSKVYFEDVIRACKDYAFQISPYPIILSLEMHASDK-QREKC.parvum_PI-PLC_Xc (1)

--QNMNLPLCNYWINSSHNSYLSRKQIFSASSI-EQYIYILIDGCRCVEFDCYYFNKN-------------------IVVYHGLYGYKLTSSILFCDTLIACKMFGFSTSPYPIILSLEIHCKDK-HKNLP.berghei_PLC_Xc (1)

--QNMNLPLCNYWINSSHNSYLGRKQIFSASSI-EQYIYILIDGCRCVEFDCYYFNKN-------------------IVVYHGLYGYKLTSSILFCDTLIACKMFGFSTSPYPIILSLEIHCKDK-HKNLP.yoleei_PLC_Xc (1)

--QNMNLPLCNYWINSSHNSYLARKQIFSTSNI-EQYIYILLDGCRCVEFDCYYFNKN-------------------IVVYHGFYGYKLTSSILFCDTLIACKMFGFTTSPYPIILSLEIHCKNK-HKNLP.falciparum_PLC_Xc (1)

--QNMNLPLCNYWINSSHNTYLGRKQIFSSSNI-EQYIYILIDGCRCVEFDCYYFNKN-------------------IVVYHGFYGYKLTSSILFCDTLIACKLFGFTTSPFPIILSLEIHCKNK-HKNLP.vivax_PLC_Xc (1)

--QDMSLPLCNYWVKSSHNTYLCGDQVVGKSAV-GQYIDALLRGCRCVELDCWDGSDG------------------EPSLFHGVGGYQLTSRIKFKDVIQACKDYGFQRSKFPIILSLEMHCSTK-QRIRT.gondii_PI-PLC_Xc (1)

--DDMTKPLSHYYINSSHNTYLTKDQLAGDSSV-GQYVIALLNGCRCFELDCWDSISDR-----------------NPVVYH---GYTLTSKILFEDAILALDKFGFMFSSYPIILSLELHCSID-QQEVParamecium PLC3_Xc (1)

--QSEDYPLTDYWINSSHNTYLMGDQLTSESSI-QAYINAFQKGCRCVELDCWDGDNN------------------QPIIYH---GFTMTSRISFESVIQTIKEYGFKYSKYPLILSLEVHCCVK-QQDVParamecium PLC1_Xc (1)

--QSEDFPLTDYWINSSHNTYLMGDQLTSESSI-QAYINAFQKGCRCVELDCWDGDNN------------------QPIIYH---GFTMTSKISFESVIETIKEYGFKYSKYPLILSLEVHCCVK-QQDVParamecium PLC2_Xc (1)

--QDMDQPLTDYFINSSHNTYLMANQLTGESNV-QAYINAFRKGCRCIEIDVWDGSEP--------------------IVTH---GFTLTSSIKFRDVVQTIKTYGFVWSKYPIIISIENHCNQE-NQKKTtPLC2_Xc domain (298-441) (1)

--QNMNLPLSDYFINSSHNTYLMANQLTGDSSC-QAYINAFLRGCRCVELDCWDGENN------------------EPLVYH---GHTLTSRILFKDVLQTIEKYAFMTSPFPVILSFENHCSVE-QSKKTtPLC1_Xc domain (312-457) (1)

--LDQSQPITKYLINSSHNTYLERNQLTGESSC-FAYQDAFKMGFKCVELDCWDGENG------------------EPKVTH---GHTLVNDIKFKDVIITVRDFAFYKDDNPAILSLEMHCCLK-QQKRParamecium PLC4_Xc (1)

--VDLSQPITKYLINSSHNTYLETNQLTGESSC-FAYQDAFKMGFKCVELDCWDGEDG------------------EPKVTH---GHTLVNDIKFKDVISTVRDFAFYKDNNPAILSLEMHCCLK-QQKRParamecium PLC6_Xc (1)

--FDKSQPLTQYLINSSHNTYLETNQLTGQSSC-FAYQDAFKMGFKCVELDCWDGQDG------------------EPNVTH---GHTLVNDIKFIDVIRTVREFAFIKDDNPAILSLEMHCSLK-QQRRParamecium PLC5_Xc (1)

--QDMDQIMCCYFISSSHNTYLTGDQLTSKSSA-QMYKKGASRRVPVREAICRNGPHG------------------EPIVCH---GYTRTSCIAFEECVKMIRQYAFTASAYLVILSLGVHTSVE-QQDKL.major PI-PLC_Xc (1)

--HDMTRPICEYFINSSHNTYLTGDQLLSKSST-DMYKRVLLDGCRCVELDCWDGRKG------------------QPVVYH---GYTRTSKLWFRDCISTIKKYAFVNSIYPVILSLEVHTSLR-QQDRT.brucei PI-PLC_Xc (1)

--QDMNQPICNYFINSSHNTYLTGDQLTSNSSA-DMYRKALLDGCRCVELDCWDGFAG------------------EPIVYH---GHTRTSKISFLSCIKVIKEYAFKASEYPVILSIEVHTSSA-QADRT.cruzi PI-PLC_Xc (1)  

176130 140 150 160

VMARHLHAILGPMLLNRPLDGV-T----NSLPSPEQLKGKILLKGKK

IMAQQLQSILGKKLLAKPLSDLPL----KQLPSPEELKGRILLKGK-

VMADNLQATFGESLLSDMLDDF-P----DTLPSPEALKFKILVKNK-

KMAQMFKTVLGDLLVSNFLFEADFSDS-PRLPCPLQMKNKILIKNK-

KMAEIFKMVFGEKLVTKFLFESDFADE-PLLPSPLQLRGKILLKNK-

KMAKYCMDIFGDMLLSKPFEDAPLDPG-VSLPSPNRLRKKILIKNK-

KLAKYCDDFFGDLLLKEPLPDHPLDPG-LPLPPPCKLKRKILIKNK-

KIANYCREIFGDMLLDKPLDSHPLEPN-MDLPPPAMLRRKIIIKNK-

KMAEYCRLIFGDALLMEPLEKYPLESG-VPLPSPMDLMYKILVKNK-

KMATYCKEAFGQLLQSEFLPGDGYDKLPRDLPSPRQLMYRIIIKNK-

LLAQELKDILGDYLLTQPANRE-E----KQLPSPAALKKKIIVKHK-

NMATFFKKVFGEMLLTKAVDIS-A----DGLPSPHQLKRKILIKHK-

NMAQYFKKVLGDTLLTKPVEIS-A----DGLPSPNQLKRKILIKHKK

NMAQALIEVFGDMLLTQPCDRN-E----QHLPSPYQLRRKIILKHK-

KIAQHLKEIFGDKLDVGEALNKDP----KQLPSPNLLKGKILLKGK-

KIAQYLKGIFGDKLDLSSVDTGEC----KQLPSPQSLKGKILVKGKK

KLAEYIKAAFGERLAVVPFSTE-------PMPSPASLKGKVIVKGK-

KVVNILKDILGENMIIAPIDIDS-----VILPSPAELKHKFIIKVK-

LASLIMREVLAEQLYFVGTRTD-------KLPSPRELKHKILLKSK-

NMAKIMIDIFGDKLVRAPLDPSS-----DRLPSPSDLIERILIKVK-

QMVSYMKQAFGDTLVMKPVTANES-----VLPSPEDLLNKILLKVK-

VMADLFKEILGDSLYIPPKDSHR-----HPLSSPNKLKRKFLLRGK-

LIAQFLVNVFQDMLYRLPEDFIS----LDYLPSPNQLKKKIIIRAK-

VVVQHMKRIFGNKLYTEAPLSS-----EAYLPSPEKLKMKIIVKGK-

VMAQQMKKVFGNKLYTEAPLPSES-----YLPSPEKLKRMIIVKGK-

VMAQHLKKILGDKLHIESPNLEDH-----YLPSPDKLKGKVLIKGK-

VAAMLIVTHLGTRLYLPKNDPTN-WDDEKNCPTPWDFQNRILIVGK-

QLIESIKSHLGSILYVPDAQRGNR------LPLLEKVRGKVFIASQ-

MMANHMKEIFGEMLPTPLPEGT------KELPTLDSLKYKILLKGH-

CLAEMLQEELGSLLVSAPLHGNYDN--MKSLPSPFALQRRILVKWK-

KVAEIILNVLGDSLYIPPNDGS------DRLPTPNELKYKFLVKAK-

LIAKILIYILGNQLYIPKTKDEIN------NITPNNCRNKFLVKYK-

LIAKILIYILGNQLYIPKTKDEIN------NITPNNCRNKFLVKYK-

LIAKILISILGNQLYIPKTTDEIN------NITPNNCKNKFLVKYK-

LIAKILICILGNQLYIPKSRDEIN------NITPNNCKNKFLVKYK-

RIAEILEEILQDQIYRCHPTSP--------QPSPEQLLCKFILKGK-

VLGQIMRAQFKDELYIYEQNLS-------VLPSLDKLKRKFLIKSS-

VMADILKTYLNENLLLLPDDYKSS----EYYPKLNKLYYKVIIKHR-

VMTDILKTYLNVNLLLLPDDYQSS----EYYPKLNKLYYKVIIKHR-

KMANIMKEIFGSSIYLIPENYS----SMKFYPSPRQLKKKIIIKAK-

KIAYYLKTIFKDKLFTVPKDYEKN----IYFKSPNELKGKIIVKSK-

RIAEILQSILGDMLFVIKDYKQEK------MSTLQQLQRKVLVKYK-

RIADLLQSILGEMLFVVKDFKQEK------FSTLQQLQRRVLVKYK-

RIADIIRSVLGDMLFVIKDYKAK------QFATLQELQRKVLIKYK-

KMAEILEEGLGSLLFWPPWGSNEKP---TMAFSPNNLKNKILVKAK-

RMAEILCETLGDMLFCSPWGAGEQT---SFTFSPEALKGKILLKSK-

RMAEIMCDTFGDMLFQSPWAPAEP---TTFLFSPENLKRKILVKSK- 

 

Supplemental Fig. 2C. Sequence alignment of the PLCXc domains from eukaryotic PLCs. Accession numbers for PLCs are listed 

in Supplemental Table 2. Domain boundaries were retrieved from the SMART database. The alignment was modelled on the PΙ-

PLCδ1 PLCXc domain (ref. 17 in the manuscript). Arrows and arrowheads indicate the position of important functional amino 

acids: H311 and H356 are the catalytic His residues; N312, E341, D343 and E390 serve in Ca2+ ligation and stabilization; K438 and 

K440 serve as salt bridges to the 4- and 5-phosphates of Ins(1,4,5)P3; R338 provides barrel stabilization (ref. 17 in manuscript, 

numbering refers to rat PI-PLCδ1). Note that: (i) the H311/N312 motif of TtPLC3/PRIP and C. elegans PLC-L is not conserved (see 

Fig. 5D for details); (ii) the alignment of the H356 residue (HG motif) is distorted due to unique GF/LY insertions in Plasmodia 

PLCs (dotted box); (iii) all functional amino acids are conserved in almost all PI-PLCs. Marked exceptions are the PRIP/PLC-L 

proteins (see Fig. 5D) and Leishmania major PI-PLC which lacks several Ca2+-interacting residues. 

H311, N312 K438, K440 
E341, D343 H356 

R338 E390 
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Fig. S2 (continued) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Fig. 2D. Maximum parsimony (MP, left) and maximum likelihood-based (ML, right) unrooted trees of eukaryotic 

PLCs. Bootstrap values from 100 replicates are indicated near corresponding branches in the ML tree. Black triangles: Tetrahymena 

PLC1-3. Arrows correspond to Tt PLC3/PRIP, Paramecium PLC3 (PtPLC3 in ML tree), C. elegans PLC-L (CePLCL1 in ML tree) 

and Monosiga PLC2 (MbPLC2 in ML tree).  Note that (i) TtPRIP is grouped with other ciliate PLCs in both MP and ML trees and 

not with the PLC-L group, clearly suggesting a ciliate origin; (ii) similarly, C. elegans PLC-L1 is not grouped with vertebrate PLC-

Ls in both MP and ML trees. Apparently, there is no direct phylogenetic relationship of TtPLC3/PRIP and C. elegans PLC-L1 with 

verterbrate PLC-L/PRIP genes and this is suggestive of convergent evolution on a specific aspect of PLC signaling pathways in 

these organisms. (iii) Paramecium PLC3 is apparently a divergent ciliate PLC while Paramecium PLC4-6 constitute a distinct 

subgroup of ciliate PLCs (see also ref. 25 in the manuscript); (iv) Significant bootstrap support values were obtained for most 

metazoan PLC isoforms but not for ciliate or other unicellular PLCs with the exception of Monosiga PLC2 that apparently is most 

related to PLCβ (see also Fig. 5C in the manuscript). The MP tree was constructed using the MEGA 4 software and the ML tree was 

constructed with the PhyML v3.0 programm at http://mobyle.pasteur.fr, using the JTT model of amino acids substitution. 
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Fig. S3 

 

 

 

 

 

 

 

 

 

 

Supplemental Fig. 3. Expression of PLC1, PLC2, PLC3/PRIP and PLC4 in T. pyriformis. Total mRNA was isolated from T. 

pyriformis strain W cells, and subjected to reverse transcription, and cDNA was amplified with the T. thermophila PLC-specific 

primers as described in Materials and Methods. (A) Lane 1 shows the results of electrophoresis of DNA size markers and lanes 3, 

5, 7, 9 and 11 show the results of reactions in the absence of cDNA. All PCR products had the expected size as compared to their 

respective T. thermophila genes. Note that, in contrast to T. thermophila PLC genes (Fig. 6A and B in the manuscript), PRIP 

appears to be less abundant than PLC2 in T. pyriformis. (B and C) A second set of primers for PLC3/PRIP and PLC4 (as an 

additional control) with predicted PCR products of 528 and 472bp, respectively, were used with positive results in reactions with 

T. thermophila (B) and T. pyriformis (C) cDNA. In B, lanes 4, 7 and 9 show the results of reactions in the absence of cDNA, 

whereas lanes 3 and 6 show the results of reactions which utilized lesser amounts of cDNA compared to lanes 2 and 5. In C, lanes 

2, 4 and 6 show the results of reactions in the absence of cDNA. In all cases, ACT1 expression was used as control. Additional 

primers used were: PLC3β forward, 5΄-TGCGATAAACAATGGTGGAA-3; PLC3β reverse, 5 ́-

TTTGCAGTCGATGAGAGGAG-3 (this pair amplifies part of exon 7 of PLC3 coding for the PLCYc domain); PLC4β forward, 

5΄-GCTCGTAAACAGCTTTGATCC-3 ́; PLC4β reverse, 5 ́-CGGTAATCCGAGCTGCTATC-3. Direct sequencing of the T. 

pyriformis PLC1 and PLC3/PRIP PCR products in A and C resulted in unambiguous sequences of 160 bp and 416 bp, 

respectively, which perfectly matched with T. thermophila PLC1 and PRIP respective regions coding for part of the C2 domain 

(PLC1) and the PLCYc domain (PRIP), as expected. Sequences have been deposited in GenBank with accession numbers 

HQ317216 and HQ317217.  

  1       2        3        4        5       6       7        8        9       10      11 
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Fig. S4 
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Supplemental Fig. 4. Differential expression patterns of TtPLC1 (TTHERM_00486470), TtPLC2 (TTHERM_00238850) and TtPRIP 

(TTHERM_00085110) throughout growth, starvation and conjugation. Expression data for T. thermophila PLCs were extracted from the 

TGED database (http://tged.ihb.ac.cn/) and replotted in order to compare the expression at three different conditions: low, medium (med) or 

high cell density during growth (A), starvation (B) and conjugation (C). AU, arbitrary units. Note that, according to the study of Miao et al. 

(ref. 33 in the manuscript), 200 AU correspond to a level of 2x background signal. For starvation and conjugation, values are shown as fold 

changes relative to controls (time 0). 

A B 

C 
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Supplemental Table 1 Tetrahymena thermophila putative phospholipase C genes.  
 

Locus tag Gene name 
Genomic 

scaffold 

Exons/ 

Introns *2
 

Domains (aa) *3
 E value *4

 

TTHERM_00486470 PLC1 Scf_8254527 4/3 

EFh (145-173/181-209) 
PLCXc (312-457) 
PLCYc (714-831) 
C2 (849-959) 

1.4e+00/1.0e-02 
1.6e-72 
6.3e-26 
2.4e-13 

TTHERM_00238850 PLC2 Scf_8254373 4/3 

EFh (143-171/179-207) 
PLCXc (298-441) 
PLCYc (563-681) 
C2 (719-826) 

1.6e+01/8.9e-01 
1.6e-70 
2.9e-34 
2.3e-10 

TTHERM_00085110 PLC3/PRIP Scf_8254697 7/6 

PH (63-168) 
EFh (251-328) 
PLCXc (366-512) 
PLCYc (978-1081) 
C2 (1102-1253) 

2.4e-01 
2.6e-02 
6.4e-31 
1.4e-06 
7.9e-05 

TTHERM_00317320 PLC4 *1 Scf_8254548 1/- 
PLCXc (1-82) 
PLCYc (461-574) 
C2 (633-731) 

5.6e-06 (Pfam database) 
3.4e-03 
1.9e-13 

TTHERM_00426140 BPLC1 Scf_8254671 3/2 
PLCXc (45-182, 386-
528) 

3.0e-19/3.0e-20  
(SCOP database; d2plc entry) 

TTHERM_00348190 BPLC2 Scf_8254460 2/1 
PLCXc (1-127) 9.0e-10  

(SCOP database; d2plc entry) 

 
*1 TTHERM_00317320 (PLC4) has been annotated as C2-domain containing protein  
*2 

PLC1 and PLC2 share a common gene structure 
*3 Domain boundaries were retrieved by the SMART database 
*4 E-values were retrieved by the SMART (or PFAM or SCOP 
(http://supfam.cs.bris.ac.uk/SUPERFAMILY/function.html) databases where indicated). All   
    domains were also positively identified by the NCBI conserved domain search tool. 
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Supplemental Table 2 Eukaryotic and bacterial PLC genes from selected organisms.  
Listed are the accession numbers and origin of PLCs used for sequence alignments and phylogenetic tree 
construction. Monosiga and Paramecium PLC genes were numbered arbitrarily. Paramecium PLCs as 
classified by Kloppel et al., 2009 (ref. 25 in the manuscript) are also shown in parentheses. The PLCXc 
domains of each protein were retrieved from the SMART database. 
 

Organism/Gene Accession number 

Eukaryotic PLCs 

Candida albicans PI-PLC O13433.1 
*eurospora crassa PI-PLC CAE76127.1 

Saccharomyces cerevisiae PI-PLC  CAA98004.1 
Schizosaccharomyces pombe PI-PLC  NP_594734.1 

Plasmodium falciparum PI-PLC XP_001347417.2 
Plasmodium berghei PI-PLC XP_679069.1 
Plasmodium yoelii PI-PLC XP_725186.1 
Plasmodium vivax PI-PLC XP_001614446.1 

Cryptosporidium parvum PI-PLC XP_625844.1 
Toxoplasma gondii PI-PLC AAV70738.1 

Dictyostelium discoideum PI-PLC  XP_629476.1 
Trypanosoma cruzi PI-PLC  XP_818111.1| 
Leishmania major PI-PLC  XP_001683319.1 

Trypanosoma brucei PI-PLC  XP_828672.1 
Paramecium PLC1 (PtPLC3) XP_001428421.1 
Paramecium PLC2 (PtPLC5) XP_001426739.1 
Paramecium PLC3 (PtPLC1) XP_001438852.1 
Paramecium PLC4 (PtPLC4) XP_001428509.1 
Paramecium PLC5 (PtPLC2) XP_001432600.1 
Paramecium PLC6 (PtPLC6) XP_001426835.1 
Monosiga brevicollis PLC1  XP_001750272.1 
Monosiga brevicollis PLC2  XP_001743113.1 
Monosiga brevicollis PLC3  XP_001750624.1 
Monosiga brevicollis PLC4  XP_001743126.1 
Monosiga brevicollis PLC5  XP_001747504.1 
Monosiga brevicollis PLC6  XP_001747624.1 

Danio rerio PLC delta 3 NP_001092893.1 
Danio rerio PLC eta 1 XP_694841.2 

Danio rerio PLC gamma 1  NP_919388.1 
Danio rerio PLC epsilon 1 NP_001155125.1 

Caenorhabditis elegans PLC-3 NP_496205.2 
Caenorhabditis elegans PLC beta  AF188477_1 

Caenorhabditis elegans PLC-1  NP_001024619.1 
Caenorhabditis elegans PLC-L1 NP_741068.1 

Drosophila melanogaster PLCg D  BAA06189.1 
Drosophila melanogaster PLC21c  NP_995606.1 
Drosophila melanogaster norpA NP_001014720.1 

Homo sapiens PLC-like 1  NP_006217.3 
Gallus gallus PLC-L  XP_421916.2 
Danio rerio PLC-L2  XP_701253.3 

Homo sapiens PLC gamma 1  ABB84466.1 
Homo sapiens PLC beta 1 AAF86613.1 
Homo sapiens PLC delta 1 AAA73567.1 
Homo sapiens PLC, eta 1 EAW78747.1 

Homo sapiens PLCz1 Q86YW0.1 
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Organism/Gene Accession number 

Bacterial PLCs 

Bacillus cereus PtdIns-PLC P14262.1 
Trypanosoma brucei GPI-PLC AAX79015.1 
Trypanosoma cruzi GPI-PLC O15886.1 

Homo sapiens PLCXD2  EAW79695.1 
Homo sapiens PLCXD1 EAW66822.1 

Drosophila melanogaster RE10196p  AAL90315.1 
Dictyostelium discoideum DDB_G0293730 Q54BH5.2 

Entamoeba dispar PtdIns-PLC  EDR29964.1 
Yersinia mollaretii PtdIns-PLC  ZP_04642139.1 

Listeria monocytogenes PtdIns-PLC  ACM43701.1 
Candida albicans PtdIns-PLC CAB92911.1 

 
 

 

 


