Supplemental Figure Legends:

Supplemental 1. Amino acid sequence alignment of the RgtA, B, C, and D polypeptides. The alignment
was performed using the multiple sequence alignment scoring matrix BLOSUM 62 application in
the Clone Manager program. Shaded letters represent sequence identity.

Supplemental 2. Relationship of RgtE to ArnC, FImF1 and FImF2. The RgtE amino acid sequence shares
similar qualities with known bactoprenyl glycosyl transferases that function in the synthesis of
monosaccharide lipid donors which are utilized in the biosynthesis of LPS. Like the known
glycosyl transferases ArnC, FImF1,and FImF2, the RgtE amino acid sequence contains a glycosyl
transferase 2 (GT2) domain which contains the signature DXD catalytic motif followed by two
signature putative C-terminal transmembrane (TM) domains. The enzymes are likely anchored to
the inner membrane by the transmembrane domains leaving the catalytic domain (GT2) exposed
to the cytoplasmic/inner membrane interface.

Supplemental 3. Amino acid sequence alignment of the R. leguminosarum bv. viciae RgtD and putative
RgtD proteins in Caulobacter crescentus CB15 and Aquifex aeolicus VF5. Alignments were
made in the Clone Manager program using the BLOSUM 62 matrix scoring system. Shaded
letters are identical amino acids. The putative RgtD peptides share over 50% similarity (positives)
with the Rhizobium RgtD and are share highly conserved regions towards the N-terminus.
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MLERATRTIKTAGLLLAAYFVL-NIVLRIVLPHSLELDEREQSFFSQYLLAGYGPQPPFY
MTESNRRDISWIFALLAAYFVL-QVGVRLATSHSLDLDEAEQAFRSQWLAAGYGPQPPEY
MLERITRSITSASIFLAAYFLL-NIALRIALPHTLDLDEAEQSFYSQYLLAGYGPQPPFY
MSPR-——-—-- SGLLIVLGETLWRVVMLNEFDATDFEVDEAQYWEWSONLDLGYYSKPPMI

NWMQYAVVSVTGIS—————-—- IGALIVPKENILLFLSYLFYGLAGRRVLKDEALAAVGMLA
NWLOQYTVFQFAGVS——————— LTALSIVENLLLFISYLLYGLTARLVLRDKALVAIATLG
NWIQYAIVSVTGIS————-——- MWVLSVPENIILFGCYLFYGLAAREVLKSRSLAALAMLS
AWVIRAMTELSGSNAIYWIRLLGPLIHMAAALVIMK-—-—-——— TRAKREVGPEIEGWTG-AT

LITLPOVSYMAQQODLTHTTALLFASSLFLYGFFRTLDRPDMASYLLLGLATGIGLISKYN
LLTIPOMAFEMQRDLTHTVAVEFESASIFFYGF IRSLKQPSLASYLIAGIGIGEGLLAKYN
LITLPOVGLMAQRELTHTVALLFATSLFLEFGFFRTLRQPTIGSYLLIGIATGIGLISKYN
YITLPGVA-LSSVFFSTDVILLFFIAIALLAYFGLTQRRSVGLALVMGLGVGLAFLTKYA

FALMPVVALIAILPDAEWRRRALDWRMLAAITVALVIVLPHAVWLOQGNLAFASSDTLVK-
FAILPARALTAALSDARLRPRIFDWRLGLTAAVALVITLPHLEFWLKDNLDFATARTLEK-
FAILPFAALIAVLPEREWRSRLIDWRLLPAAVLAILIVLPHALWLPDNLASASAPTLER-
VLEFVVPGGAIALLLIPAARIAVRD--VIIAVAVAAVVALPNLWW---NL--QHDNTTVRH

-—-MAAGS---EPAGAVRIGKGLLAFLVAIIAFAALPVVIFA---ATFRRD--FVRALSA
-——-MTASG---DASYLTQVAMGVSSLALAIISFRALTVAVFA---IVEGKS—--LRPALGS
—-—-MTADPGHLAPAGLPRIGQGLLSLVIAVLGFVALPIVLIA---AAFRRDSRVFRALSS
TQDIAHWS---ELGINLRRGLEFFARQFGVVG----PIIFFAMLWAVYR----MIRGRSD

GNRWTGMMERMMIL-ASLAGIALIVLFTGSTTVRERWLDPFLL---VLPIYFLAKMQAAGL
GSEWTRLLERMML-VEFLAGILLLIVFGGAAGIKDRWLVPMLF---ILPLYFCLKIEAAGV
SSPMIRVIERMMV-ISLLAFVGVVLFAGASDIHERWLDPCLL---VLLIYLFLKLETADI
DR=————— EKMLVWLSMPVVLLITLQATVAKAYANWAVTAYVAGTILAVWLLYLKWPKGL

DLSAGLRRFRPVLPVLMACVLIALGFRVVGAGLIGTY-SRPNVPMAGFAREMTRQAEPAL
ETGKALRRFIPVVAVIMIGVPAALYGSVAARARFTGHY-ERLNRPYAGMLEILRKQAEPARA
DLSAGLARFRPVVPVEMVVILSILLFRIVGIQYIGTY-TRTNVPESGYVAELTATRKPVL
RLSLTINGIASLL-FPLATIFPHQLLLPNGDALMKRYLGRAEVSRE--AAALATQAGTDI

VIASDTYIGGNMRLOQFPDVPVVIPDFPAPGIP-AY-———-————- AEAKGPVLIVWRGKKTA
ILAGDSLLAGNLRQDIPGVPILSADY--PGFN-PD------—- LTSRRPLLLVWLLPK--
IVAGTKFIAGNMRLQFPDVPVVIPFFPGPGVP-EY-—-————~ ADRKGPVLVIWRGE---

IVTDNRDMVADLEYTLRDASYRIYARAPAGLPESYYEQEFALPADITGKVLFLTDGAFTC

TARDAVMPERFSSALTAAGIALQEIGSLSLPYYFGRQGDNFALGYAWVRPETR
GGSEALPPDMAEWLQANLGTSAPEASVIDVPYEFYGRGDDRYRFGYAWVNQPG-
TADDPTISPGFANDLVKSGIHLPELKTLTLEPYLFGDGKRSFSIGYSWVEGGAK
ATE---TPEVLKNWQPTEG——-——-—-——-———- NYKGKTLSIYKVSATCLAP-—-



Strains

Related Enzymes

Reaction

Rhizobium leguminosarum

RgtE, 100% i.d.

UDP-D-GalA ——  Dod-P-GalA

Escherichia coli

Francisella novicida

ROtE  338aa

ArnC  322aa

FImF1 314aa

FImF2 318aa
N-Term.

Supp2

ArnC, 32% i.d.
FImF1, 24% i.d.

FImF2, 23% i.d.

UDP-L-AraNFormyl —— Und-P-L-AraNFormyl

UDP-D-GaINAc —— Und-P-D-GalNAc

UDP-D-Glc —— Und-P-D-Glc

Glycosyl Transferase, Family 2  TM Domains

DXD

20aa 20aa

DXD

DXD

DXD

C-Term.
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R1 RgtD(RLO684)
2: Ag RgtD(ag_765)
3: Cc RgtD(CC_0209)

1 to 473 ( 473 aa) ==
1 to 480 ( 480 aa) 27%
1 to 524 ( 524 aa) 29%
——————— MSP-------RSGLLIVLG--FTLWRVVMLNFDATDFFVDEAQYWFWSQNLDL

————————————————— MFGLALLINTFFLVFRVLYVLFYPVDLSPEEAQYWDWSRHLDL
MOQTAPDASSPPIENRAWRLTLIMIGG--LTIVRLAALFLTPLELYPDEAQYWLWSRELAF

GYYSKPPMIAWVIRAMTELSGSNAIYWIRLLGPLIHMAAATLVLMKTAKREFVGPEIEGWTG
SYYSKPPMVAYMNFLSTHVFG-NTELGVRINAILLSFLLSLITYFFAKKLFSEKVAFVAS
GYFSKPPMIAWLIWATTQIGDTEA--WVRLSAPFLHGATALVIHRIARRLYG----GWAG

-——-ATYITLPGVALSSVFFSTDVILLFFIAIALLAYFGL---TQRRSVGLALVMGLGVG
—-——-VVPNLFTGFSINSVLETTDSPLIFFWALSVISFYFA---IEKNTLSLWILTGVFSG
LAARATYSLMPGVVLSSGLIATDAPLLFFLSLTVWAYVSLPDASARRRYALAAGMGARLG

LAFLTKYAVLFVVPGGAIALLLIPAARIAVRDVIIAVAVARA--VVALPNLWWNLQHDNTT
LAFLSKYPAVEFLLPLGILYLYLTKKELLKDLKIFSSVLVAF--LIALPVLIWNAKHDFIS
LAFLSKYAAVYALGSVALHFAISSEARRRWSPALVGLFIVAFALVLAPNLLWNAANQFST

VRHTQDIAHWSELGI-NLRRGLEFFAAQFGVVGPITIFFAMLW-AVYRMIRGRSDDREKML
FKHVSNLAQKHAHFP-NFSTFFEYLGGQVLLLSVIPFFFVLY -GWVRTFK--—--ERNKRL
VKHTAANANWNAHQLFNVRELIEFVGSQFGVFGPVPFAVLIGGAIWLGVKRKLQSPDLLL

VWL---SMPVVLLITLOATVAKAYANWAVTAYVAGTIL-AVWLLYLKWPKGLR-LSLTIN
IFLTTFSLPVFLFFAFLSLKKRVYANWAGFGYYTASIL-FAY-YFLKSPKSLKFLTLILS
LCF---ALPPLIVVAGEAFVSRANANWAGAAFVSGSVIVAGWLLEWNARRWLI-GGLVLQ

GIASLLFPLATIFPH----QLLLPNGDALMKRYLG-~-~-~- RAEVSREARARLATQAGTDII
AFLTLLLHFTPLEDYLGLRNLLPPKRDPA-KLLVG-—---—- WEDLGKEVGRFYT--GKELI
AAFAAFFVACMVNPKVAD-AAGLSNG---FKRVRGWDQTVEAVIARVREEQALRGPLSAV

VTDNRDMVADL-FYTLRDASYRIYARAPA-—————— GLPESYYEQEFALPADITGK-VLE
FSTAYQISAELAFYV--PGNPRTYVEFHVN-——-—---- RYTQYYLWREGL--KNFKGKDAVFEF
AMDDREVYNAR-AYYGRD--YFGQPGAPPLRMWVHEAYPONQAETETPLDADYGRR-ALI
LT-DGAFTCAT----ETPEVLENWQPTEG————-—-——-——— NYKGKTLSIYKVS-—---A-——-
VS-YGGVPKEVMRSFEGKEFLKEVRVVWR-======== NOQVVRKFYIYKLKNFKGE----
VST FEGY = RPEIEQDFKAVSGLQIARVRLDKTRSRRVDLFIAE----GFAPL
————— BORAR-———————
————— FYENPKGY----
PRDPITGLPPKPKTAAR



