
Supplementary Fig. 2. (A) Predicted DIP synthase domain similarities in the SWISSPROT database. (B) Multiple 

alignment of the predicted DIP synthases and other characterized proteins from the CDP-alcohol 

phosphatidyltransferase class-I family. (C) Hydropathy profile of the putative DIP synthase DipB from T. maritima. 
 

(A) Belongs to the CDP-alcohol phosphatidyltransferase class-I family. 

1. PIS1_ARATH [Arabidopsis thaliana (thale cress)]
2. CDIPT_HUMAN [Homo sapiens (human)]
3. PIS_YEAST [Saccharomyces cerevisiae (baker's yeast)]

CDP-diacylglycerol--inositol 3-phosphatidyltransferase 1  
(Phosphatidylinositol synthase 1) (PtdIns synthase 1) (PI synthase1) (AtPIS1). (EC 2.7.8.11) 
FUNCTION: Catalyzes the biosynthesis of phosphatidylinositol (PtdIns) as well as PtdIns:inositol exchange reaction. May 
thus act to reduce an excessive cellular PtdIns content. The exchange activity is due to the reverse reaction of PtdIns 
synthase and is dependent on CMP, which is tightly bound to the enzyme. 
CATALYTIC ACTIVITY: CDP-diacylglycerol + myo-inositol = CMP + phosphatidyl-1D-myo-inositol. 
SUBCELLULAR LOCATION: Membrane; multi-pass membrane protein. [5 TMSs] 
INDUCTION: Inhibited by PtdIns (product inhibition), phosphatidylinositol phosphate, and nucleoside di- and tri-
phosphates. 

4. PGSA_ECOLI [Escherichia coli]
5. PGSA_BACSU [Bacillus subtilis]
6. PGSA_HAEIN [Haemophilus influenzae]

CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase  
(Phosphatidylglycerophosphate synthase) (PGP synthase). (EC 2.7.8.5) 
FUNCTION: This protein catalyzes the committed step to the synthesis of the acidic phospholipids. 
CATALYTIC ACTIVITY:  
CDP-diacylglycerol + sn-glycerol 3-phosphate = CMP + 3(3-sn-phosphatidyl)-sn-glycerol 1-phosphate. 
PATHWAY: Acidic phospholipids biosynthesis. 
SUBCELLULAR LOCATION: Bacterial cell inner membrane; multi-pass membrane protein. [4 TMSs] 

 
7. PSS_BACSU [Bacillus subtilis]
8. PSS_YEAST [Saccharomyces cerevisiae (baker's yeast)]

CDP-diacylglycerol--serine O-phosphatidyltransferase 
(Phosphatidylserine synthase). (EC 2.7.8.8) 
CATALYTIC ACTIVITY: CDP-diacylglycerol + L-serine = CMP + 3-O-sn-phosphatidyl-L-serine. 
PATHWAY: Biosynthesis of phosphatidylcholine (Bremer-Greenberg pathway); committed step. 
SUBCELLULAR LOCATION: Membrane; multi-pass membrane protein.  

9. CPT1_YEAST [Saccharomyces cerevisiae (baker's yeast)]
Diacylglycerol cholinephosphotransferase  
(SN-1,2-diacylglycerol cholinephosphotransferase) (CHOPT). (EC 2.7.8.2) 
FUNCTION: Involved in protein-dependent process of phospholipid transport to distribute phosphatidyl choline to the 
lumenal            surface. The multiple transmembrane domains and lumenal hydrophilic domains of the 
cholinephosphotransferase might participate in the transport process. 
CATALYTIC ACTIVITY: CDP-choline + 1,2-diacylglycerol = CMP + a phosphatidylcholine. 
ENZYME REGULATION: Requires a divalent cation activator, and is inhibited by CMP. 
SUBCELLULAR LOCATION: Membrane; multi-pass membrane protein. 

 
10.EPT1_YEAST [Saccharomyces cerevisiae (Baker's yeast)]

Ethanolaminephosphotransferase (EC 2.7.8.1) (ETHPT) 
FUNCTION: Involved in protein-dependent process of phospholipid transport to distribute phosphatidyl ethanolamine to 
the lumenal surface. The multiple transmembrane domains and lumenal hydrophilic domains of the 
ethanolaminephosphotransferase might participate in the transport process. EPT1 catalyzes both choline- and 
ethanolamine-phosphotransferase reactions. 
CATALYTIC ACTIVITY: CDP-ethanolamine + 1,2-diacylglycerol = CMP + a phosphatidylethanolamine 



(B) Multiple alignment of the predicted DIP synthases and other characterized proteins from the CDP-
alcohol phosphatidyltransferase class-I family. 
DIPS signature DG sr NR s tPnq
TM_DIPS MLRKSTDGWISSLINRRFSSRITN-LILEKNWQITPNQMSFISFLVGVLAFPFYLLK-----
Tnea_DIPS MLRKTTDGWISSLLNRRISTRITN-FILKRNWNVTPNQMSFVSFLIGMIAFPFYLIK-----
APE1516 MTVWRSWRLLGVSGDSKPTDGPVSRFLNRRIASAIAS-AIIALNLPLTPNMLSLISFLTAAAAALFIAGG-----
GZ13E1_32 (227aa of IMPCT)- KKAEKLLQG-DLIKSADGLISRHINREFSTRIFTPLLLKMHRGITPNQVSILSFIIGLISSLYFFLG-----
Rxyl021259 (220aa of IMPCT)- RLSEEMVLG-WAASGNDGPVSRHINRRISRRITR---RLLDTPLSPDQVSLLSFALAALGAGLLAAG-----
17H9-22 (226aa of IMPCT)- REAERRLMRDQGRKTRDGPVSRHLNRPVSRWLSR---YLVRTSVTPNQISLASWMLSCVAAGLMALSGYP--
PH1219 (210aa of IMPCT)- KKAKKLIVAHSVKGVGDGFISRYLNRKVSTWISS----HLVDHVTPNQMTLITFTFGIISALVNFVN-----
PAB2433 (208aa of IMPCT)- KKARKLIVYTSVKGVGDGFISRHLNRKISTRISA----LLVEHVTPNQMTIVTFLFGIFSALMNFIS-----
PF1058 (209aa of IMPCT)- KKARKLIVYSSVKGVGDGFISRYINRKISTRISA----LLVDHITPNKLTIVTFLFGIFSGLMNLIS-----
TK2279 (214aa of IMPCT)- KRARRMLVRTAVKGTGDGFVSRHLNRRISTRVSE----LLVEKVTPNQMTVVTFLLGIISALTTLVS-----
AF0263 (208aa of IMPCT)- RANRALVSA-AVKGSGDGFISRKINRKISTRISA----AIVNKVNPNQMTLISFLVGAFSALASFFS-----
aq_1367 (216aa of IMPCT)- EKAKKYLVKTAIKGVGDGFISRNLNRKVSTRISP----YLVDKFTPNQLTVLTFLLGMFSALVAYFS-----
AF2299 (131aa of ?domain)- SSLIKAKRTGLKPAYYDGWIAREINRKVSLRISR---LLADTSVTPNQITVFSFFLSLVGSALFLLN--SYL
Saro3075 (106aa of ?domain)- LEAAGRAILRGTAKPTDGIVSRHVNRPLSQAIST--VALRIPGFRPVHATIGTAVIAMAMFACLLLGGES--
PGSA_ECOLI QFNIPT--------LLTLFRVILIPFFVLVFYLPVTWSP-----
PGSA_BACSU MSNLPNKITLARIAL---IPIFMIIMLAPFDWGRLEVGDESIPVAHLEG----
PSS_BACSU MNYIPCMITIGNFICGLLAIHSLLYHN----
PSS_YEAST LAPPNATDIQKFTSDEHHFSMMR---NLHMADYITMLNGFSGFYSIVSCLRFTLTG—KPH
CDIPT_HUMAN MPD----ENIFLFVPNLIGYARIVFAIISFYFMPCC-----
PIS_YEAST MSSNSTPEKVTA----EHVLWYIPNKIGYVRVITAALSFFVMKNH-----
PIS1_ARATH MAKKERPRPEK----LSVYLYIPNIVGYMRVLLNCVAFAVCFSN-----

DIPS signature S DG DGe AR s G D Dr d sy
TM_DIPS LPWIAGILVQVSSVLDGVDGELARARNMSSNWGAFFDTMLDRFVDILAVLGLSLYGCLKDGPSLSLLLWS---------VLAVSGSLMVSYL
Tnea_DIPS MPWLAAIFIQISSILDGVDGEIARARNMSSNWGAFFDTMLDRFVDIFAVLGVSIYGYLEGGLSFSLLLWS---------ILSVSGSLMVSYL
APE1516 QLLVGGLLVQLSSVLDGVDGIVARRLRAASKAGGFLDTMLDRYADTVIYLALAYAAVATHGLETWAVLTA---------VLAVSGDIMVSYL
GZ13E1_32 QAIIGALLIQISSVLDGCDGEIARLKHMQSSLGDFVDAVLDRYADGFILLGIFYYSLIEIGNKEIFGVYWSLLIIFTIFGLAILGNLMVSYT
Rxyl021259 RLRLGGALVQLASIVDGCDGELARARLESSPRGAVFDATLDRWADALIISGLALG-----GTRLAAAAGY----------PALAGALLVSYT
17H9-22 ALAAGGVLAQLASVIDGCDGEIARLKHSQSEFGGWFDAVLDRYADAFLLFGLMWHEFAA--TNLSIVLGF----------AAIVGSFLNSYT
PH1219 -IPLAGILYQISSILDGVDGEIARARMQTSKFGGYFDSILDRYVDLSFLLTLAYVS---LADPLWWSVAT----------LAIFSSAMVSYS
PAB2433 -VPIAGILYQVSSILDGVDGEIARARMQTSKFGGYFDSILDRYVDFTFLLILAYVS---IREPLWWAIAA----------IAMFSSAMVSYS
PF1058 -VPLAAILYQISSIFDGVDGEIARARMQTSKFGGFFDSILDRYVDFTYLLTLAYVT---IREPIWWVIAG----------IAIFSSAMVSYS
TK2279 -LPLAGILYQLSSILDGIDGELARAQLRTSKLGGYVDSILDRYVDGSFLALLAYAT---INEPIWYFVAL----------LALLGSVMVSYS
AF0263 -IPLAGLLYQFSSILDGCDGEIARASLKMSKKGGYVDSILDRFVDFLFLAIIALLY---PKT---ATVAM----------FAIFGSVMVSYT
aq_1367 -PALGGILLQINSMLDGLDGEVARAQMRTTKFGAWLDSVLDRYVDFAFLSALAMHL---KPSWDFMPWVF----------AALFGSVMVSYS
AF2299 TTLLAGVIIQLHSIIDGCDGEIARLKFMESKYGAWLDGVLDRYSDFIIVFSITYVLS--ASNPVYWIIGF----------LAAFASLMIAYT
Saro3075 GLVAGALLFQAASIFDGVDGEVARATWRTSPEGARMDSLIDAATNLAFLAGVAFNLQ-14-LALLAIGLFLIGRAAARSNAPFSFDLVKEHY
PGSA_ECOLI --FAAALIFCVAAVTDWFDGFLARRWNQSTRFGAFLDPVADKVLVAIAMVLVTEHY-----HSWWVTLPA----------ATMIAREIIISA
PGSA_BACSU -----GILFIIASTTDWVDGFYARKLNLVTNFGKFLDPLADKLLVSAALIILVQFDLAP-AWMVIVIISR---------EFAVTGLRLVLAG
PSS_BACSU -IHSAVLFIFTGMFLDFFDGMAARKLNAVSDMGRELDSFADLVTFGVAPSMLAYSVALY-TLPFIGILCA---------LTYSICGMLRLSK
PSS_YEAST YVQRAHFFILLGMCFDFLDGRVARLRNRSSLMGQELDSLADLVSFGVAPAAIAFAIG--FQTTFDVMILS----------FFVLCGLARLAR
CDIPT_HUMAN -PLTASSFYLLSGLLDAFDGHAARALNQGTRFGAMLDMLTDRCSTMCLLVNLALLYPG-ATLFFQISMSLDVASHWLHLHSSVVRGSESHKM
PIS_YEAST -PTAFTWLYSTSCLLDALDGTMARKYNQVSSLGAVLDMVTDRSSTAGLMCFLCVQYPQ-WCVFFQLMLGLDITSHYMHMYASLSAGKTSHKS
PIS1_ARATH -KPLFSVLYFFSFCCDAVDGWVARRFNQVSTFGAVLDMVTDRVSTACLLVILSQIYR---SLVFLSLLALDIASHWLQMYSTFLAGKSSHKD
Family signature DxxDGxxARxxNxxxxxGxxxDxxxD

DIPS signature RD R
TM_DIPS HSVG-KVFGTHPALVGKLSGFAS--RDVRLFVVFVFSLFG------MHLPALVVISILSYVYTTGKFVELLVLNR
Tnea_DIPS HSVG-KVFGTHPALVGKLSGFAS--RDVRLFVIFVFSLFG------MYLPALVFVSVLSYVYITVKFVELLVLN
APE1516 HTRGERDAGVHPSLVGPLDSLAS--RDVRLLIVAVITAAG------RPLEAMAAVALLSHAYVAVKSIYLFSLLKSKGV
GZ13E1_32 SAKSIANFGYKYKGKLIAAGRG---RDLRLFLLFIGGIMT------YFHPIFVLFAVIIIATQTNTIVIVRTFLSWDYFLKK-(227aa)
Rxyl021259 RARWEAALGRMPS-RFTGLGAT---RDVRLAVLALGGLLG------APGAALLATGALGNAEALRRLLALKRGRS
17H9-22 ADKYDGLMARRLS-GASYFRLG---RDVRVFVIFLGAVLN------QPLFTLGVVALVMNVEVVRRVVICRRAPAA
PH1219 TERFRGAYCADAYKVIPALRKIPGKRDERIFTIMIFTLLG------WIKALFILLAIWSTLRVIITIYLVRTTLFHES
PAB2433 TERFKGAYCVDAYKVIPALRKVPGKRDERIFLTMLLTLVG------WIKALFLILAIWSTFRVIVTVYLVKTRYAQDEGC
PF1058 TERFRGAYCADAYKVVPALRKIPGKRDERIFVTMIFALLG------LIKPLFALLAAWSTLRVIITIYLVWRDVNG
TK2279 TERFRGAFCRDAYKEVPALRKLPGKRDERVFLTMLFLLYQIA---ASIKALFLTLAVLTNFRVALTLYFVVKKVSHPKTI
AF0263 SEKYKAEFGESIFGKFRVLNYIPGKRDERIFLIMIFCLLSAIS-LQWIFWMFLFVAAISLTRVVVTLLAVLVSK
aq_1367 TERYKGAYCEDAYAVIKELRYLLGKRDERIFMIMIFTILG------WIKALFVVLAIITNLRVILTIYLVWKKKGNV
AF2299 GDKFVAAYMRTYSPEGFAIPIT---RDFRLLIIFACSVVN------LPSLALVIIALLGNFEALRRIVALRSYTN
Saro3075 RAKGAAADRTGSPVAGNSPSGGGEIRDTRPSQIMQWLTFMTSR--DFFALVFALLIAGGLAALVLALFAIAAAGWLVAVILALVPKQA
PGSA_ECOLI LREWMAELGKRSSVAVSWIGKVKTTAQMVALAWLLWRPNIW---VEYAGIALFFVAAVLTLWSMLQYLSAARADLLDQ
PGSA_BACSU TGEVVAANMLGKIKTWAQIIAVSALLLHNLPFELVSFPFAD-----LALWVAVFFTVVSGWEYFSKNWEALKTSN
PSS_BACSU FNIEQSKLPTFIGMPIPFAGMCLVILSFTYNPILLAIGTCG--------LSYLMVSKIKFPHFKKHAAENLESGRWN
PSS_YEAST FNVTVAQLPKDSSTGKSKYFEGLPMPTTLALVLGMAYCVRKGLIFDNIPFGIFREDQILEFHPIILVFFIHGCGMISKSLKIPKP
CDIPT_HUMAN IDLSGNPVLRIYYTSRPALFTLCAGNELFYCLLYLFHFSEGP-3-GLFRMGLWVTAPIALLKSLISVIHLITAARNMAALDAADRAKKK
PIS_YEAST VGEGESRLLHLYYTRRDVLFTICAFNELFYAGLYLQLFSNSATFG---KWTTIISFPGYVFKQTANVVQLKRAALILADNDAKNANEKNKTY
PIS1_ARATH VKDSTSWLFRLYYGNRIFMCYCCVSCEVLYIILLLIAKNQS-15—PLSFLLALTLFGWSMKQTINVIQMKTAADVCVLYDIEKQQKP



(C) Hydropathy profile of the putative DIP synthase DipB from T. maritima. 


