
Supplementary data 

Supplementary Fig. 1. (A) Predicted inositol-1-phosphate cytidylyltransferases (IMPCT) domain similarities in 

the SWISSPROT database. (B) Multiple alignment of IMPCT and other characterized proteins from the sugar 

nucleotidyltransferases family. 
(A) Belongs to COG1213 - predicted sugar nucleotidyltransferases. 

1. MPG1_YEAST [Saccharomyces cerevisiae (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 

2. RMLA_STRMU [Streptococcus mutans]
3. 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. 

 
4. GLMU_ECOLI [Escherichia coli] (N-terminal domain!) 

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-GlcNAc. 
Responsible for the acetylation of Glc-N-1-P to give GlcNAc-1-P and for the uridyl transfer from UTP to GlcNAc-1-P 
which produces UDP-GlcNAc. 
CATALYTIC ACTIVITY:  UTP + N-acetyl-alpha-D-glucosamine 1-phosphate = diphosphate + UDP-N-acetyl-D-
glucosamine.

5. RFBF_SALTY [Salmonella typhimurium]
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. 

6. ISPD_ECOLI [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 citydyltransferases (IMPCT) and other 
characterized proteins from the sugar nucleotidyltransferases family. 
 
RMLA_STRMU MKGIILAGGSGTRLYPLTRAASKQLMPVYDKPMIYYPLSTLMLAGIKDILIIST------PQDLPRFKELLQDGSEFG
RMLA1_ECOLI MKMRKGIILAGGSGTRLYPVTMAVSKQLLPIYDKPMIYYPLSTLMLAGIRDILIIST------PQDTPRFQQLLGDGSQWG
TM_IMP_CT MREAIVLASGAGKRLRSVTGDVPKVFYRFDGCELVKYPMISLMKNGVERFVLVVS------EGYRDLGEKVLNDLGVEG
Tnea_IMP_CT KEAVVLASGVGKRLRTVTGEIPKVFYRFNGCELVKYPMISLMKNGVERFVMVVS------EGYED-GRKVLKDLGVEG
PH1219 MKAVILAAGYGTRMG----EKPKGLIKVAGRELIYRTIRNLIKLGITEFIIVTN------EKYREFYERFVKENKIN-
PAB2433 MKAVILAAGYGTRMG----EKAKGLIKIAGREIVYRTIKNLMKQGIGEFVIVTN------ERYKDAYEEFLKRYNIK-
PF1058 MNILGGEEVKGVILAAGYGSRMG----EKPKGLLKIAGREILYRTIKNLEKNGIKEFIIVTN------ERYLQKFEEFVKENNLQN
TK2279 MVPERAVILAAGLGTRMG----RKPKGLVRVAGREILYRTIRLLQENGVKKFIVVTN------ERYAPLYQEFIERHGFD-
AF0263 MKAVILAAGLGTRLG----GVPKPLVRVGGCEIILRTMKLLSPH-VSEFIIVA-------SRYADDIDAFLKDKGFN-
aq_1367 MVETAVILAGGEGNRLKPLTEEVPKALLKVAGRELLYRTIKQLQDVGVKNFVIVVN------KKFEGKVKAFLKEHNFE-
Saro3073 MDALIIAAGYGSRLADL-SPS-KPLTPVAGVPLIEIGVRQAMEAGVT-RVVVVT------GHKADMVEAFLADLSQRA
17H9-22 MALILAAGFGSRLRPR-TKIPKPLTRVLGLTLAERVVCTLLDAGIR-RFLVAL------GHEAETVRAHFSDIARRR
GZ13E1_32 MKCLIIAAGRGTRLSSR-GDS-KPLIPLLGLSLIERVILTAKKSGLS-DFYVVT------GYNGEKVRQYLDRFSQSR
Rxyl021259 MPDERTTGREGVGAAVLAAGFGERLREC-GRP-KPLARVAGLTLLERTVRTLRAGGLEGEIVVVV------GHRGEEVAG----HCKAR
APE1514 MVVDAGLVLAAGFSRRFRG-LLGVHKVAAGVRGYPLLCYPVTSLALAGVDRVFVVAS------QFNLNVVELVLGHCPFRV
RFBF_SALTY MKAVILAGGLGTRLSEETIVKPKPMVEIGGKPILWHIMKMYSVHGIKDFIICCGYKGYVIKEYFANYFLHMSDVTFHM
MPG1_YEAST MKGLILVGGYGTRLRPLTLTVPKPLVEFGNRPMILHQIEALANAGVTDIVLAVN-------YRPEVMVETLKKYEKEY
GLMU_ECOLI MLNNAMSVVILAAGKGTRMYS---DLPKVLHTLAGKAMVQHVIDAANELGAAHVHLVYG-------HGGDLLKQALKDDNLN-
ISPD_ECOLI ATTHLDVCAVVPAAGFGRRMQT---ECPKQYLSIGNQTILEHSVHALLAHPRVKRVVIAIS----------PGDSRFAQLPLAN

: ..* . *: * . . : :

RMLA_STRMU --IKLSYAEQPSPDGLAQAFIIGEEFIG---DDHVALILGDNIYYGPGLSRMLQKAAS--------KESGATVFGYQVKDPERFGVVEFD
RMLA1_ECOLI --LNLQYKVQPSPDGLAQAFIIGEEFIG---GDDCALVLGDNIFYGHDLPKLMEAAVN--------KESGATVFAYHVNDPERYGVVEFD
TM_IMP_CT ----IVVENKKVELGNAYSFFLSEPYVE---SEKFFLSCGDSLFPPEALKSAFSEDEFH-----IKLGVSK---RSDLIDPEEASKVLVN
Tnea_IMP_CT ----VVIENSRVELGNAYSFFLTEPHVK---SERFFLSCGDSIFPPEALKNAF-DDEFH-----IKLGVSK---RKDLIDPQEASKVLVD
PH1219 ---AKIIVNQNPERGNGFSLHVAKDYV----SGRFVLVMSDHVYEEKFYELAINGEG---------LIADR---NPKYVDVEEATKVKIE
PAB2433 ---GTVVVNPNPERGNGFSLHIAKDYV----SGKFVLVMSDHVYEERFYEVAVKGEG---------LIADR---RPRYVDVDEATKVKVE
PF1058 ---VKLAVNRFPEKGNGYSLYVAKDFV----KGKFVLVMSDHIYEEKFYELALRGEG---------LIVDR---NPKFVDIDEATKVKIE
TK2279 ---AEIIINPEPEKGNGHSLHLAKEKV----SGKFALTMSDHVYSRDFIERAVRGRG---------LIADR---EPRWVDIGEATKVQVK
AF0263 ---YKIVRHDRPEKGNGYSLLVAKNHV----EDRFILTMGDHVYSQQFIEKAVRGEG---------VIADR---EPRFVDIGEATKIRVE
aq_1367 ---AEVIPNEHPEKENGYSLYLAKGRI----KGEFAVVMSDHIYEKAFLEKAVEGKG---------LIVDR---LGLYINKNEATKVKCE
Saro3073 GIEIVPVRLSDWSTPNGHSVMAGATRC----EGNYLLMMADHMFEADILARLLLEDRPER--GVT-LAIDRRTDNP-LVDPDDATWVKMD
17H9-22 GVTIDFVEAEDWERGNGASALAAKGRTG---EAPFFLVMIDHLFDS-KIARALADDPPVP--GEMRLAVDRDKDG--IFDLDDVTRVKID
GZ13E1_32 NINITHITNEEWENGNGISVLKAKKLL----DENFILLMGDHIFDESILVR-LKNERIAD--DEVMLAVDYNIETNRLVDVNDVTRVLVE
Rxyl021259 GLPVRVVENPDYPRGNGTSVLAAMRFL----PERFVVAMVDHIHTPESVRRLLRCEG------DFVAAVDT---RPVYADPGEATRVRLE
APE1514 S---GVLISSLSTLGNGFSLVEGLREAGLRGSRCLAVSMADHVYPPSIARRLIEAGCN-------TLGVDS---RPRYIEVGEATHVSLE
RFBF_SALTY AENRMEVHHKRVEPWNVTLVDTGDSSMTGGRLKRVAEYVKDDEAFLFTYGDGVADLDIKAT-IDFHKAHGKKATLTATFPPGRFGALDIR
MPG1_YEAST G-VNITFSVETEPLGTAGPLKLAEDVLK--KDNSPFFVLNSDVICEYPFKELADFHKAHG--------GKGTIVATKVDEPSKYGVIVHD
GLMU_ECOLI ------WVLQAEQLGTGHAMQQAAPFFAD--DEDILMLYGDVPLISVETLQRLRDAKP---------QGGIGLLTVKLDDPTGYGRITRE
ISPD_ECOLI ---HPQITVVDGGDERADSVLAGLKAAG----DAQWVLVHDAARPCLHQDDLARLLALS----------ETSRTGGILAAPVRDTMKRAE

RMLA_STRMU ND--RNAISIEEKPE-HPKSHYAVTGLYFYDNSVVDIAKNIKPSPRGELEITDVNKAYLDRGDLSVEVMERGFAWLDTGTHESL-59aa
RMLA1_ECOLI KN--GTAISLEEKPL-EPKSNYAVTGLYFYDNDVVQMAKNLKPSARGELEITDINRIYLEQGRLSVAMMGRGYAWLDTGTHQSL-58aa
TM_IMP_CT E---DRIVKIGKR---IDEYNYFDTGVFVMTKKVYSLKESFSWTEEISLYHVLQKAVDTGM-IVKVFDFG-NALWTEIDSPEDL-17aa
Tnea_IMP_CT EN--DRIIRIGKK---IDEYNYFDTGVFVVTKKVYQL-DVFSWSKEISLYHVLQKAVDLGM-IVKVFDFE-DAPWTEIDSPEDL-16aa
PH1219 G---MRVVEIGKK---LKEWNAVDTGFFILDDSIFEITTRLV---QEKE-VVELRDVVKEA-KLKVTFVD-GLFWMDVDTPEEL-213aa
PAB2433 K---DRIIEIGKG---LKEWDALDTGFFILDDSIFDVTSKLA---QEKE-VVELKDVVKEV-KLKVTFVD-GLFWMDVDTPEDI-215aa
PF1058 N---DRVVDIGKE---IPSWDGVDTGFFILDDSIFSVIEDIL---KEKE-VVELKDVVKRA-RLKVSYVD-GLYWMDVDTPGDL-211aa
TK2279 D---EKVWKIGKR---LKEWDAIDTGFFVLDDEIFKVTEILE---NEKNGDYSLSEVMERA-KVSVTFVD-GLGWTDVDTPEEI-218aa
AF0263 D---GRVAKIGKD---LREFDCVDTGFFVLDDSIFEHAEKLR---DREE--IPLSEIVKLA-RLPVTYVD-GELWMDVDTKEDV-211aa
aq_1367 E---GRIKYIGKN---LEKYDGFDTGFFVLDESIFEVAEEAL---KEQK-KLTMSELAKRA-QIPCTEVS-GYFWMDVDTPEDV-212aa
Saro3073 DE--GRITAIGKT---IAPYDAVDCGAFLATPELAVAIREAIAEGKPGSLSDGMQRLADAG-RAGTMDIE-DAWWMDVDDPRAH-21aa
17H9-22 D---GRIKEIDKT---LVDWDAGDTGVMLCTSGLFEGLERAAASNKHG-LSDGLRELAGEG-RARTVDVT-GMLWLDMDTPEAL-215aa
GZ13E1_32 D---NRILDIGKN---IKKYNAYDTGIFLCSPAIFSAIEESLDNDDSS-LSGGIRVLASKG-KAKTFDIK-DDYWIDVDDEKTF-458aa
Rxyl021259 G---GRVVEFGKN---LPRYDGLDAGLFLCSRPALERLREASGGERLSWNDLKRAWLASGG-EVVACDLA-GAPWTDVDTPQDL-233aa
APE1514 P---GAGVRLGKD---VEG-CCVDIGIHTIEAGIASIGCIDLPPRGEASVSQLITCAARKGYTFKLVDVD-GGPWMEVDSPEDL-21aa
RFBF_SALTY A---GQVRSFQEKP--KGDGAMINGGFFVLNPSVIDLIDNDATTWEQEP----LMTLAQQG---ELMAFEHPGFWQPMDTLRDK-18aa
MPG1_YEAST IATPNLIDRFVEKPK-EFVGNRINAGLYILNPEVIDLIEMKPTSIEKET----FPILVEEK---QLYSFDLEGFWMDVGQPKDF-135aa
GLMU_ECOLI NGKVTGIVEHKDATDEQRQIQEINTGILIANGADMKRWLAKLTNNNAQGEYYITDIIALAYQEGREIVAVHPQRLSEVEGVNNR-227aa
ISPD_ECOLI PGKNAIAHTVDRN----GLWHALTPQFFPRELLHDCLTRALN---EGATITDEASALEYCG--FHPQLVEGRADNIKVTRPEDL-16aa


