(A) Belongs to the CDP-alcohol phosphatidyltransferase class-1 family.

1. PIS1_ARATH [ Arabi dopsis thaliana (thale cress)]

2. CDI PT_HUMAN [ Hormo sapi ens (human)]

3. PI'S_YEAST [ Saccharomyces cerevisiae (baker's yeast)]
CDP-diacylglycerol--inositol 3-phosphatidyltransferase 1
(Phosphatidylinositol synthase 1) (Ptdins synthase 1) (PI synthasel) (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.

PGSA ECOLI [ Escherichia coli]

PGSA BACSU [Bacillus subtilis]

PGSA HAEI N [ Haenophi | us i nfl uenzae]

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]

o0k

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_VYEAST [ 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-1 family.

DI PS si gnature DG sr NR s t Png

TM DI PS M_RKSTDGW SSLI NRRFSSRI TN- LI LEKNWQI TPNQVBFI SFLVGVLAFPFYLLK- - - - -
Tnea_DI PS MLRKTTDGW SSLLNRRI STRI TN- FI LKRNVNVTPNQVSFVSFLI GM AFPFYLI K- - - - -
APE1516 MIVVRSVRL L GVSGDSKPTDGPVSRFLNRRI ASAI AS- Al | ALNLPLTPNMLSLI SFLTAAAAALFI AGG: - - - -

GZ13E1_32 (227aa of | MPCT) - KKAEKLLQG- DLI KSADGLI SRHI NREFSTRI FTPLLLKMHRG TPNQVSI LSFI | GLI SSLYFFLG - - - -
Rxyl 021259 (220aa of | MPCT) - RLSEEWLG WAASGNDGPVSRHI NRRI SRRI TR- - - RLLDTPLSPDQVSLLSFALAALGAGLLAAG: - - - -

17H9- 22 (226aa of | MPCT) - REAERRL MRDQGRKTRDGPVSRHLNRPVSRW.SR- - - YLVRTSVTPNQ SLASWWL SCVAAGL VAL SGYP- -
PH1219 (210aa of | MPCT) - KKAKKLI VAHSVKGVGDGFI SRYLNRKVSTW SS- - - - HLVDHVTPNQMILI TFTFA | SALVNFVN- - - - -
PAB2433 (208aa of | MPCT) - KKARKLI VYTSVKGVGDGFI SRHLNRKI STRI SA- - - - LLVEHVTPNQMII VTFLFA FSALMNFI S- - - - -
PF1058 (209aa of | MPCT) - KKARKLI VYSSVKGVGDGF! SRYI NRKI STRI SA- - - - LLVDHI TPNKLTI VTFLFG FSGLMN\LI S- - - - -
TK2279 (214aa of | MPCT) - KRARRMLVRTAVKGT GDGFVSRHLNRRI STRVSE- - - - LLVEKVTPNQMTWTFLLG | SALTTLVS- - - - -
AF0263 (208aa of | MPCT) - RANRALVSA- AVKGSGDGFI SRKI NRKI STRI SA- - - - Al VNKVNPNQMTLI SFLVGAFSALASFFS- - - - -
aq_1367 (216aa of | MPCT) - EKAKKYLVKTAI KGVGDGFI SRNLNRKVSTRI SP- - - - YLVDKFTPNQLTVLTFLLGVFSALVAYFS- - - - -
AF2299 (131aa of ?dommin)- SSLI KAKRTGLKPAYYDGW AREI NRKVSLRI SR- - - LLADTSVTPNQ TVFSFFLSLVGSALFLLN- - SYL
Sar 03075 (106aa of ?dommi n)- LEAAGRAI LRGTAKPTDGE VSRHVNRPLSQAI ST- - VALRI PGFRPVHATI GTAVI AVAMFACLLLGGES- -
PGSA_ECOLI QFNIPT-------- LLTLFRVI LI PFFVLVFYLPVTWEP- - - - -
PGSA_BACSU MSNLPNKI TLARI AL- - - | Pl FM | MLAPFDWGRLEVGDESI PVAHLEG - - -
PSS_BACSU MNYI PCM TI GNFI CGLLAI HSLLYHN- - - -
PSS_YEAST LAPPNATDI QKFTSDEHHFSMVR- - - NLHVADYI TMLNGFSGFYSI VSCLRFTLTG—KPH

CDI PT_HUVAN MPD- - - - ENl FLFVPNLI GYARI VFAI | SFYFMPCC- - - - -
Pl S_YEAST MSSNSTPEKVTA- - - - EHVLWY1 PNKI GYVRVI TAALSFFVMKNH- - - - -
Pl S1_ARATH MAKKERPRPEK- - - - LSVYLYI PNI VGYMRVLLNCVAFAVCFSN- - - - -
DI PS si gnature S DG DGe AR s G D D d sy

TM DI PS LPW AGQ LVQVSSVLDGVDGEL ARARNVESNWEGAFFDTMLDRFVDI LAVLGA.SLYGCLKDGPSLSLLLWS- - - - - - - - - VLAVSGSLM/SYL
Tnea_DI PS MPWLAAI FI Q SSI LDGVDGEI ARARNVESNWGAFFDTMLDRFVDI FAVLGVSI YGYLEGGLSFSLLLWS- - - - - - - - - | LSVSGSLMWSYL
APE1516 QLLVGGE.LVQLSSVLDGVDG VARRLRAASKAGGFLDTMLDRYADTVI YLALAYAAVATHGLETWAVLTA- - - - - - - - - VLAVSGDI WSYL
GZ13E1_32  QAI | GALLI Q SSVLDGCDGE! ARLKHMSSL GDFVDAVLDRYADGF! LLG FYYSLI El GNKEI FGYYWSLLI | FTI FGLAI LGNLMWSYT
Rxyl 021259 RLRLGGALVQLASI VDGCDGEL ARARLESSPRGAVFDATLDRWADALI | SGLALG - - - - GTRLAAAAGY- - - - - - - - - - PALAGALLVSYT
17H9- 22 ALAAGGVLAQLASVI DGCDGEI ARL KHSQSEFGGWFDAVLDRYADAFLLFGLMAHEFAA- - TNLSI VLGF- - - - - - - - - - AAl VGSFLNSYT
PH1219 -1 PLAG LYQ SS| LDGVDGEl ARARMJTSKFGGYFDS| LDRYVDLSFLLTLAYVS- - - LADPLWABVAT- - - - - - - - - - LAl FSSAMVSYS
PAB2433 - VPI AG LYQVSSI LDGVDGEl ARARMJTSKFGGYFDS| LDRYVDFTFLLI LAYVS- - - | REPLWAAI AA- - - - - - - - - - | AMFSSAWSYS
PF1058 - VPLAAI LYQ SSI FDGVDGElI ARARMQTSKFGGFFDSI LDRYVDFTYLLTLAYVT- - - | REPI WWI AG - -------- | Al FSSAMVSYS
TK2279 - LPLAG LYQLSSI LDG DGELARAQLRTSKLGGYVDSI LDRYVDGSFLALLAYAT- - - | NEPI WYFVAL- - - - - - - - - - LALLGSVWSYS
AF0263 - | PLAGLLYQFSS| LDGCDGE! ARASL KMSKKGGYVDS| LDRFVDFLFLAI | ALLY- - - PKT- - - ATVAM - - - - - - - - - FAI FGSVWSYT
ag_1367 - PALGG LLQ NSM.DGLDGEVARAQVRT TKFGAW.DSVL DRYVDFAFLSALAMHL - - - KPSWDFMPW/F- - - - - - - - - - AALFGSVWSYS
AF2299 TTLLAGVI | QLHSI | DGCDGElI ARLKFMESKYGAW.DGVLDRYSDFI | VFSI TYVLS- - ASNPVYW | GF-- - - - - - - - - LAAFASLM AYT
Sar 03075 GLVAGALLFQAASI FDGVDGEVARATWRTSPEGARVDSL I DAATNLAFLAGVAFNLQ 14- LALLAI GLFLI GRAAARSNAPFSFDLVKEHY
PGSA ECOLI - - FAAAL| FCVAAVTDWFDGFLARRWNQSTRFGAFL DPVADKVLVAI AWLVTEHY- - - - - HSWAWTLPA- - - - ------ ATM AREI | | SA
PGSA BACSU ----- G LFI | ASTTDWDGFYARKLNLVTNFGKFLDPLADKLLVSAALI | LVQFDLAP- AWWI VI | SR-- - - - - - - - EFAVTGLRLVLAG
PSS_BACSU - | HSAVLFI FTGWFLDFFDGVAARKL NAVSDMGREL DSFADLVTFGVAPSMLAYSVALY- TLPFI G LCA- - - - - - - - - LTYSI CGVLRLSK
PSS_YEAST YVQRAHFFI LLGVCFDFL DGRVARL RNRSSL MGQEL DSLADLVSFGVAPAAI AFAI G - FQTTFDVM LS------ - - - - FFVLCGLARLAR

CDI PT_HUMAN - PLTASSFYLL SG.L DAFDGHAARAL NQGTRFGAM_.DM_TDRCSTMCLLVNLALLYPG- ATLFFQ SMSLDVASHW.HL HSSVWRGSESHKM
PI'S_YEAST - PTAFTW.YSTSCL L DAL DGTVARKYNQVSSL GAVL DWTDRSSTAGLMCFLCVQYPQ WCVFFQLMLGLDI TSHYMHMYASL SAGKTSHKS
Pl S1_ARATH - KPLFSVL YFFSFCCDAVDGWARRFNQVSTFGAVLDWTDRVSTACLLVI LSQ YR- - - SLVFLSLLALDI ASHAL QWY STFLAGKSSHKD

Fam |y signature Dxx DGXX ARX X NX X XXX GX XX Dxxx D

DI PS signature RD R

TM DI PS HSVG KVFGTHPALVGKLSGFAS- - RDVRLFWFVFSLFG - - - - - MHLPALWVI SI LSYVYTTGKFVELLVLNR
Tnea_DI PS HSVG KVFGTHPALVGKLSGFAS- - RDVRLFVI FVFSLFG- - - - - - MYLPALVFVSVLSYVYI TVKFVELLVLN
APE1516 HTRGERDAGVHPSLVGPLDSLAS- - RDVRLLI VAVI TAAG- - - - - - RPLEAMAAVAL L SHAYVAVKSI YLFSLLKSKGV
GZ13E1_32  SAKSI ANFGYKYKGKLI AAGRG- - - RDLRLFLLFI GG MT-- - - - - YFHPI FVLFAVI | | ATQTNTI VI VRTFLSWDYFLKK- ( 227aa)
Rxyl 021259 RARWEAALGRMPS- RFTGLGAT- - - RDVRLAVLALGGLLG - - - - - APGAALLATGALGNAEAL RRLLALKRGRS

17H9- 22 ADKYDGLMARRLS- GASYFRLG- - - RDVRVFVI FLGAVLN- - - - - - QPLFTLGYWALVM\VEVVRRWI CRRAPAA
PH1219 TERFRGAYCADAYKVI PALRKI PGKRDERI FTI M FTLLG - - - - - W KALFI LLAI WSTLRVI | TI YLVRTTLFHES
PAB2433 TERFKGAYCVDAYKVI PALRKVPGKRDERI FLTMLLTLVG - - - - - W KALFLI LAl WSTFRVI VTVYLVKTRYAQDEGC
PF1058 TERFRGAYCADAYKWPALRKI PGKRDERI FVTM FALLG - - - - - LI KPLFALLAAWSTLRVI | TI YLWARDVNG
TK2279 TERFRGAFCRDAYKEVPAL RKLPGKRDERVFLTMLFLLYQ A- - - ASI KALFLTLAVLTNFRVALTLYFVVKKVSHPKTI
AF0263 SEKYKAEFGESI FGKFRVLNY! PGKRDERI FLI M FCLLSAI S- LQN FWWFLFVAAI SLTRVWWTLLAVLVSK
ag_1367 TERYKGAYCEDAYAVI KELRYLLGKRDERI FM M FTI LG - - - - - W KALFWLAI | TNLRVI LTI YLVWKKKG\V
AF2299 GDKFVAAYMRTYSPEGFAI PI T- - - RDFRLLI | FACSWN- - - - - - LPSLALVI | ALLGNFEALRRI VALRSYTN

Sar 03075 RAKGAAADRT GSPVAGNSPSGGCEI RDTRPSQ MOALTFMISR- - DFFALVFALLI AGGLAALVLALFAI AAAGALVAVI LALVPKQA
PGSA_ECOLI  LREWVAEL GKRSSVAVSW GKVKTTAQWALAW.LWRPNI W - - VEYAG ALFFVAAVLTLWSM.QYLSAARADLLDQ

PGSA_BACSU TGEVVAANMLGKI KTWAQ | AVSALLLHNLPFELVSFPFAD- - - - - LALWAVFFTWSGAEYFSKNWEAL KTSN

PSS _BACSU  FNI EQSKLPTFI GWPI PFAGMCLVI LSFTYNPI LLAI GTCG- - ---- - - LSYLMVSKI KFPHFKKHAAENL ESGRWN

PSS_YEAST  FNVTVAQLPKDSSTGKSKYFEGLPMPTTLALVLGVAYCVRKGLI FDNI PFG FREDQ LEFHPI | LVFFI HGCGM SKSLKI PKP

CDI PT_HUMAN | DLSGNPVLRI YYTSRPALFTLCAGNELFYCLLYLFHFSEGP- 3- GLFRMGLW/TAPI ALLKSLI SVI HLI TAARNVAAL DAADRAKKK

PI'S YEAST  VGEGESRLLHLYYTRRDVLFTI CAFNELFYAGLYLQLFSNSATFG - - KW TI | SFPGYVFKQTANVWQLKRAAL | LADNDAKNANEKNKTY
Pl S1_ARATH VKDSTSW.FRLYYGNRI FMCYCCVSCEVLYI | LLLI AKNQS- 15—PLSFLLALTLFGASMKQTT NVI QVKTAADVCVL YDl EKQOKP



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