(A) Belongs to COG1213 - predicted sugar nucleotidyltransferases.

1.

bt

MPGL_YEAST [ Saccharonyces cerevi si ae (baker's yeast)]

Mannose-1-phosphate guanyltransferase (EC 2.7.7.13)

(ATP-mannose-1-phosphate guanylyltransferase) (GDP-mannose pyrophosphorylase) (NDP-hexose
pyrophosphorylase).

FUNCTION: Involved in cell wall synthesis where it is required for glycosylation. Involved in cell cycle progression
through cell-size checkpoint.

CATALYTIC ACTIVITY: GTP + alpha-D-mannose 1-phosphate = diphosphate + GDP-mannose.
SUBCELLULAR LOCATION: Cytoplasm

RMLA STRMU [ Streptococcus mnut ans]

RMLA1 _ECOLI [Escherichia coli]

Glucose-1-phosphate thymidylyltransferase

(dTDP-glucose synthase)(dTDP-glucose pyrophosphorylase) (EC 2.7.7.24)

FUNCTION: Catalyzes the formation of dTDP-glucose, from dTTP and glucose 1-phosphate, as well as its
pyrophosphorolysis.

CATALYTIC ACTIVITY: dTTP + alpha-D-glucose 1-phosphate = diphosphate + dTDP-glucose.

GLMJ_ECOLI [Escherichia coli] (N-terninal donain!)

UDP-N-acetylglucosamine pyrophosphorylase (EC 2.7.7.23)

N-acetylglucosamine-1-phosphate uridyltransferase)

FUNCTION: Catalyzes the last two sequential reactions in the de novo biosynthetic pathway for UDP-GIcNACc.
Responsible for the acetylation of Glc-N-1-P to give GIcNAc-1-P and for the uridyl transfer from UTP to GIcNAc-1-P
which produces UDP-GIcNAc.

CATALYTIC ACTIVITY: UTP + N-acetyl-alpha-D-glucosamine 1-phosphate = diphosphate + UDP-N-acetyl-D-
glucosamine.

RFBF_SALTY [ Sal nonel I a typhi murium

Glucose-1-phosphate cytidylyltransferase

CDP-glucose pyrophosphorylase) (EC 2.7.7.33)

FUNCTION: CDP-abequose biosynthesis within the O antigen biosynthesis pathway of lipopolysaccharide biosynthesis
CATALYTIC ACTIVITY: CTP + alpha-D-glucose 1-phosphate = diphosphate + CDP-glucose.

| SPD_ECCOLI [Escherichia coli]

2-C-methyl-D-erythritol 4-phosphate cytidylyltransferase (EC 2.7.7.60)

(4-diphosphocytidyl-2C-methyl-D-erythritol synthase) (MEP cytidylyltransferase)

FUNCTION: Catalyzes the formation of 4-diphosphocytidyl-2-C-methyl-D-erythritol from CTP and 2-C-methyl-D-
erythritol 4-phosphate (MEP).

CATALYTIC ACTIVITY: CTP + 2-C-methyl-D-erythritol 4-phosphate = diphosphate + 4-(cytidine 5'-diphospho)-2-C-
methyl-D-erythritol.



(B) Multiple alignment of the predicted Inositol-1-phosphate cityayltransferases (IMPCT) ana other
characterized proteins from the sugar nucleotidyltransferases family.

RMLA_STRWMU
RMLA1_ECOL
TM.I MP_CT
Tnea_I| MP_CT
PH1219
PAB2433
PF1058
TK2279
AF0263
aq_1367
Sar 03073
17H9- 22
GZ13E1_32
Rxyl 021259
APE1514
RFBF_SALTY
MPGL_YEAST
GLMJ_ECOLI
| SPD_ECOLI

RMLA_STRWMUJ
RMLA1_ECOLI

aq_1367
Sar 03073
17H9- 22
GZ13E1_32
Rxyl 021259
APE1514
RFBF_SALTY
MPGL_YEAST
GLMJ_ECOLI
| SPD_ECOLI

RMLA_STRWMUJ
RMLA1_ECOL
TM.I MP_CT
Tnea_| MP_CT
PH1219
PAB2433
PF1058
TK2279
AF0263
aq_1367
Sar 03073
17H9- 22
GZ13E1_32
Rxyl 021259
APE1514
RFBF_SALTY
MPGL_YEAST
GLMJ_ECQOLI
| SPD_ECOLI

MKA | LAGGSGTRLYPLTRAASKQLMPVYDKPM YYPLSTLMLAG KDI LI | ST------ PQDLPRFKELLQDGSEFG
MKMRKG | LAGGSGTRLYPVTMVAVSKQLLPI YDKPM YYPLSTLMLAG RDI LI | ST------ PQDTPRFQQLLGDGSQWG
MREAI VLASGAGKRLRSVTCGDVPKVFYRFDGCELVKYPM SLMKNGVERFVLWS- - - - - - EGYRDL GEKVLNDLGVEG
KEAVWLASGVGKRLRTVTCElI PKVFYRFNGCELVKYPM SLMKNGVERFVMWS- - - - - - EGYED- GRKVLKDLGVEG
MKAVI LAAGYGTRMG- - - - EKPKGLI KVAGRELI YRTI RNLI KLA TEFI | VIN- - - - - - EKYREFYERFVKENKI N-
MKAVI LAAGYGTRMG- - - - EKAKGLI KI AGREI VYRTI KNLMKQAE GEFVI VIN- - - - - - ERYKDAYEEFLKRYNI K-
MNI LGGEEVKGVI LAAGYGSRMG- - - - EKPKGLLKI AGREI LYRTI KNLEKNG KEFI | VTN- - - - - - ERYL QKFEEFVKENNLQN
MVPERAVI LAAGLGTRMG- - - - RKPKGLVRVAGRE! LYRTI RLLQENGVKKFI WTN- - - - - - ERYAPLYQEFI ERHGFD-
MKAVI LAAGLGTRLG - - - GVPKPLVRVGCCEI | LRTMKLLSPH- VSEFI | VA- - - - - - - SRYADD! DAFLKDKGFN-
MVETAVI LAGGEGNRLKPLTEEVPKALLKVAGRELLYRTI KQLQDVGVKNFVI VWN- - - - - - KKFEGKVKAFL KEHNFE-
MDALI | AAGYGSRLADL - SPS- KPLTPVAGVPLI El GVRQAMEAGVT- RWWIT- - - - - - GHKADWEAFLADL SQRA
MALI LAAGFGSRLRPR- TKI PKPLTRVLGLTLAERVVCTLLDAG R- RFLVAL- - - - - - GHEAETVRAHFSDI ARRR
MKCLI | AAGRGTRLSSR- GDS- KPLI PLLGLSLI ERVI LTAKKSGLS- DFYWT- - - - - - GYNGEKVRQYLDRFSQSR
MPDERT TGREGVGAAVLAAGFCGERLREC- GRP- KPLARVAGLTLLERTVRTLRAGGLEGElI VWWV- - - - - - GHRGEEVAG - - - HCKAR
MVVDAGLVLAAGFSRRFRG- LLGVHKVAAGVRGYPLLCYPVTSLALAGVDRVFWAS- - - - - - QFNLNVVELVLGHCPFRV
MKAVI LAGGLGTRLSEETI VKPKPMVEI GGKPI LWHI MKMYSVHG KDFI | CCGYKGYVI KEYFANYFLHVSDVTFHM
MKGLI LVGGYGTRLRPLTLTVPKPLVEFGNRPM LHQ EALANAGVTDI VLAVN- - - - - - - YRPEVMWETLKKYEKEY
M_.NNAMVSBWVI LAAGKGTRMYS- - - DLPKVLHTLAGKAMVQHVI DAANEL GAAHVHLVYG- - - - - - - HGCGDL LKQAL KDDNLN-
ATTHLDVCAVWPAAGFGRRMOT - - - ECPKQYLSI GNQTI LEHSVHALLAHPRVKRWI Al S- - - - - - - - - - PGDSRFAQLPLAN
. * * - * . .
- - | KLSYAEQPSPDGLAQAFI | GEEFI G- - - DDHVALI LGDNI YYGPGLSRMLQKAAS- - - - - - - - KESGATVFGYQVKDPERFGVVEFD
- - LNLQYKVQPSPDGE.AQAFI | GEEFI G- - - GDDCALVLGDN FYGHDLPKLMEAAWN- - - - - - - - KESGATVFAYHVNDPERYGVVEFD
- - - - | WENKKVELGNAYSFFLSEPYVE- - - SEKFFL SCGDSL FPPEALKSAFSEDEFH- - - - - | KLGVSK- - - RSDLI DPEEASKVLVN
- - - - WI ENSRVELGNAYSFFLTEPHVK- - - SERFFLSCGDSI FPPEALKNAF- DDEFH- - - - - | KLGVSK- - - RKDLI DPQEASKVLVD
- - - AKI | VNONPERGNGFSLHVAKDYV- - - - SCRFVLVMSDHVYEEKFYELAI NCEG- - ------ - LI ADR- - - NPKYVDVEEATKVKI E
- - - GTVWWNPNPERGNGFSLHI AKDYV- - - - SCKFVLVMSDHVYEERFYEVAVKCEG: - - - - - - - - LI ADR- - - RPRYVDVDEATKVKVE
- - - VKLAVNRFPEKGNGYSL YVAKDFV- - - - KGKFVLVMSDH YEEKFYELALRGEG - ------- L1 VDR- - - NPKFVDI DEATKVKI E
- - - AEl | | NPEPEKGNGHSLHLAKEKV- - - - SGKFAL TMSDHVYSRDFI ERAVRGRG: - - - - - - - - LI ADR- - - EPRW/DI GEATKVQVK
- - - YKI VRHDRPEKGNGYSL L VAKNHV- - - - EDRFI LTMEDHVYSQQFI EKAVRCEG - - - - - - - - VI ADR- - - EPRFVDI GEATKI RVE
- - - AEVI PNEHPEKENGYSLYLAKGRI - - - - KGEFAVVMSDH YEKAFLEKAVECKG: - - - - - - - - LI VDR- - - LGLYI NKNEATKVKCE

G El VPVRLSDWSTPNGHSVMAGATRC- - - - EGNYLLMVADHWFEADI LARLLLEDRPER- - GVT- LAl DRRTDNP- L VDPDDATVWKNMD
GVTI DFVEAEDVWERGNGASALAAKGRTG - - EAPFFLVM DHLFDS- KI ARAL ADDPPVP- - GEMRLAVDRDKDG- - | FDLDDVTRVKI D
NI NI THI TNEEVENGNG SVLKAKKLL- - - - DENFI LLMGDHI FDESI LVR- LKNERI AD- - DEVMLAVDYN ETNRLVDVNDVTRVLVE

GLPVRVVENPDYPRGNGTSVLAANRFL- - - - PERFVWAM/DH HTPESVRRLLRCEG: - - - - - DFVAAVDT- - - RPVYADPGEATRVRLE
S- - - GVLI SSLSTLGNGFSLVEG.REAGLRGSRCLAVSVADHVYPPSI ARRLI EAGCN- - - - - - - TLGVDS- - - RPRYI EVGEATHVSLE
AENRVEVHHKRVEPVAVTLVDTGDSSMI GGRLKRVAEYVKDDEAFL FTYGDGVADL DI KAT- | DFHKAHGKKATLTATFPPGRFGALDI R
G VNI TFSVETEPLGTAGPLKLAEDVLK- - KDNSPFFVLNSDVI CEYPFKELADFHKAHG: - - - - - - - GKGTI VATKVDEPSKYGVI VHD
------ W/LQAEQL GTGHAMQQAAPFFAD- - DEDI LMLYGDVPLI SVETLQRLRDAKP- - - - - - - - - QGA GLLTVKLDDPTGYGRI TRE
- - - HPQ TVVDGGEDERADSVLAGKAAG- - - - DAQW/L VHDAARPCLHQDDLARLLALS- - - ------- ETSRTGAE LAAPVRDTMKRAE

ND- - RNAI SI EEKPE- HPKSHYAVTGLYFYDNSVVDI AKNI KPSPRGEL El TDVNKAYL DRGDL SVEVMERGFAW.DTGTHESL - 59aa
KN- - GTAI SLEEKPL - EPKSNYAVTGLYFYDNDVVQVAKNLKPSARGELEI TDI NRI' YLEQGRL SVAMMGRGYAW.DTGTHQSL - 58aa
E- - - DRI VKI GKR- - - | DEYNYFDTGVFVMIKKVYSLKESFSWIEEI SLYHVLQKAVDTGM | VKVFDFG- NALWIEI DSPEDL - 17aa
EN- - DRI | Rl GKK- - - | DEYNYFDTGVFWTKKVYQL- DVFSWSKEI SLYHVLQKAVDLGM | VKVFDFE- DAPWIEI DSPEDL - 16aa
G - - MRWVEI GKK- - - LKEWNAVDTGFFI LDDSI FEI TTRLV- - - QEKE- VVEL RDVVKEA- KLKVTFVD- GLFWWDVDTPEEL - 213aa
K- --DRI | El GKG- - - LKEWDALDTGFFI LDDSI FDVTSKLA- - - QEKE- WELKDWVKEV- KLKVTFVD- GL.FWWDVDTPED! - 215aa
N- - - DRVWDI GKE- - - | PSWDGVDTGFFI LDDSI FSVI EDI L- - - KEKE- WELKDVWWKRA- RLKVSYVD- GLYWVDVDTPGDL- 211aa
D- - - EKVWKI GKR- - - LKEWDAI DTGFFVLDDEI FKVTEI LE- - - NEKNGDYSLSEVMVERA- KVSVTFVD- GL.GATDVDTPEEI - 218aa
D- - - GRVAKI GKD- - - LREFDCVDTGFFVLDDSI FEHAEKLR- - - DREE- - | PLSEI VKLA- RLPVTYVD- GELWWDVDTKEDV- 211aa
E- - - GRI KYI GKN- - - LEKYDGFDTGFFVLDESI FEVAEEAL - - - KEQK- KLTMSELAKRA- Q PCTEVS- GYFWVDVDTPEDV- 212aa
DE- - GRI TAI &KT- - - | APYDAVDCGAFLATPELAVAI REAI AEGKPGSL SDGVORLADAG- RAGTMDI E- DAWWDVDDPRAH- 21aa
D- - - GRI KEI DKT- - - LVDWDAGDTGVMLCTSGLFEGLERAAASNKHG- LSDGLRELAGEG- RARTVDVT- GVLW.DVDTPEAL - 215aa
D- - - NRI LDI GKN- - - | KKYNAYDTG FLCSPAI FSAI EESLDNDDSS- LSGE RVLASKG- KAKTFDI K- DDYW DVDDEKTF- 458aa
G - - GRVWEFG&KN- - - LPRYDG. DAGLFL CSRPAL ERL REASGGERL SWNDL KRAW.ASGG- EVVACDLA- GAPWIDVDTPQDL - 233aa
P- - - GAGVRLGKD- - - VEG- CCVDI G HTI EAG ASI GCI DLPPRGEASVSQLI TCAARKGYTFKLVDVD- GGPWVEVDSPEDL - 21aa
A- - - GQVRSFQEKP- - KEGDGAM NGGFFVLNPSVI DLI DNDATTWEQEP- - - - LMILAQQG- - - ELMAFEHPGFWOPMVDTLRDK- 18aa
| ATPNLI DRFVEKPK- EFVGNRI NAGLYI LNPEVI DLI EMKPTSI EKET- - - - FPI LVEEK- - - QL YSFDLEGFWWDVGQPKDF- 135aa
NGKVTA VEHKDATDEQRQ QEI NTG LI ANGADMKRW.AKL TNNNAQGEYYI TDI | ALAYQEGREI VAVHPQRL SEVEGVNNR- 227aa
PGKNAI AHTVDRN- - - - GLWHAL TPQFFPRELLHDCLTRALN- - - EGATI TDEASALEYCG- - FHPQLVEGRADNI KVTRPEDL - 16aa



