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TABLES

Table S1. Strains and plasmids used in this study

Strain or plasmid Marker(s)® | Relevant genotype Reference or
source®

L. innocua strain:

DD680 K. Boor®

S. enterica strains:

TR6583 metE205 ara-9 derivative of K. Sanderson®
strain LT2 via J.R. Roth®

JE1244 TcR metE205 ara-9 lab collection
cobT10::Tn10d(tet")

JE2701 TcR metE205 ara-9 DELcob291 lab collection
cobB1176::Tn10d(tet’)

JE8511 TcRApR metE205 ara-9
cobT10::Tn10d(tet’) / pPBAD24

JE8612 TcRApR metE205 ara-9
cobT10::Tn10d(tet") /
pCOBT48

JE12331 TSR AP® metE205 ara-9 DELcob291
cobB1176::Tn10d(tet”) /
pBAD24

JE12332 TSR AP® metE205 ara-9 DELcob291
cobB1176::Tn10d(tet”) /
pCOBT48

JE12334 TSR AP® metE205 ara-9 DELcob291
cobB1176::Tn10d(tet”) /
pCBLTS1

JE12550 TcRApR metE205 ara-9 cobT10::
Tn10d(tet’) / pCBLT1

JE12552 TcRApR metE205 ara-9
cobT10::Tn10d(tet’) / pPCBLTS1

JE12588 TcRApR metE205 ara-9
cobT10::Tn10d(tet’) / pPCBLS4

E. coli strains:

DH50/F’ F’ / endA1 hsdR17 (remy’) (Woodcock et al.,
gInV44 thi-1 recA1 gyrA (Nal¥) | 1989, Raleigh et
relA1 A(laclZYA-argF)U169 al., 1989)




deoR ($80dlacA(lacZ)M15)

BL21(DE3) F~ ompT gal decm lon hsdSB(rg | Novagen
mg’) A(DE3 [lacl lacUV5-T7
gene 1 ind1 sam7 nin5])
Plasmids:
pGEM®-T Easy Ap~ TA cloning vector Promega
pBAD24 ApR cloning vector with Pgap (Guzman et al.,
arabinose-inducible promoter 1995)
pTEV5S Ap~ TEV protease-cleavable Hisg (Rocco et al.,
tag overexpression vector 2008)
pKLD116 Ap~ TEV protease-cleavable Hisg / | (Rocco et al.,
maltose-binding protein tag 2008)
overexpression vector
pCOBT48 Ap" S. enterica cobT" lab collection
pCBLT1 Ap" L. innocua cbIT"
pCBLS3 Ap~ L. innocua cblS™ translational
fusion to Hisg / maltose-binding
protein tags for protein
purification
pCBLS4 Ap" L. innocua cbIS*
pCBLS5 Ap~ L. innocua cblS™ translational
fusion to Hise tag for protein
purification
pCBLTS1 Ap" L. innocua cbIT" cblS*

aTcR tetracycline resistance; ApR, ampicillin resistance.

® Unless otherwise indicated, all strains and plasmids were constructed during the course of

these studies.

¢ Department of Food Science, Cornell University
4 Department of Biological Sciences, The University of Calgary, Canada
¢ Section of Microbiology, College of Biological Sciences, University of California-Davis




Table S2. Composition of MLM (minimal Listeria medium)

Component Concentration (mM)

fructose 100

4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES, 20

pH 7.0)

MgSO, 2

adenine HCI 0.5

CaCl, 0.1
Concentration (g I™")

NayHPO4+7H,0 6.8

KH,PO, 3

NaCl 0.5
Concentration (mg I™")

cysteine 10

leucine 10

isoleucine 10

valine 10

riboflavin 5

thiamine 1

nicotinamide 1

pyridoxal 1

p-aminobenzoic acid 1

biotin 0.5

FeCl, 0.135

ZnCl, 0.017

MnCl,*4H,0 0.01

CoCl,*6H,0 0.006

NaMoO4+2H,0 0.006

a-lipoic acid 0.005

CuCl,*2H,0 0.005

Na,SeO, 0.005
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Table S3. Comparison of the presence of cobT, bluB, and cbhiZ homologs in bacterial genomes encoding cb/S or cbIT homologs

a pathway for a-ribazole salvaging

Locus tag of
predicted cbIT
homolog (%

Locus tag of
predicted cblS
homolog (%

Locus tag of
predicted cobT
homolog(s) (%

Locus tag of
predicted b/luB
homolog (%

Locus tag of
predicted cbhiZ
homolog (%

Species?® identity, % identity, % identity, % identity, % identity, %
similarity to similarity to similarity to similarity to similarity to
CbIT from L. CbIS from L. CobT from S. BluB from R. CbiZ from M.
innocua)® innocua)® enterica)® rubrum)? mazei)"
Alkaliphilus metalliredigens QYMF | Amet_0066 Amet_0067 Amet_0464

(41%, 58%)

(34%, 54%)

(45%, 62%)

Alkaliphilus oremlandii OhlLAs

Clos_2207 (33%,
56%)

Clos_2206 (36%,
58%)

Anaerotruncus colihominis DSM
17241

ANACOL_03809
(35%, 55%)

ANACOL_02043
(41%, 61%)

Anoxybacillus flavithermus WK1

Aflv_1051 (33%,
53%)

Aflv_1052 (28%,
48%)

Aflv_2169 (42%,
59%)

Aflv_10437(28%,
50%)

Bacillus coahuilensis m4-4

Bcoam_ 0101000
07990 (30%,

Bcoam_0101000
07955'(25%,

47%) 46%)
Bacillus halodurans C-125 BHO0853 (33%, BH0284 (40%, BH1587'(34%,
54%) 60%) 50%)
Carboxydothermus CHY _0775 CHY _0776 CHY_0480

hydrogenoformans Z-2901

(37%, 53%)

(32%, 51%)

(38%, 61%)

Clostridium botulinum A Hall

CLC_1007 (43%,
71%)

CLC_0877 (32%,
53%)

Clostridium perfringens 13

CPE1308 (42%,
69%)

CPE1307 (26%,
50%)

CPE1034 (38%,
60%)

Clostridium sporogenes ATCC
15579

CLOSPO_01660
(42%, 71%)

CLOSPO_01525
(31%, 52%)

Clostridium tetani E88

CTC00741
(42%, 64%)

CTC00742
(36%, 58%)

CTC02290
(39%, 60%)

Desulfitobacterium hafniense Y51

DSY2725 (34%,
50%)

DSY2114 (42%,
61%)

Geobacillus kaustophilus HTA426

GK2256 (33%,
51%)

GK2255 (30%,
45%)

GK1793 (40%,
57%)

GK2264' (29%,
48%)




Geobacillus thermodenitrificans GTNG_2189 GTNG_2188 GTNG_1683 GTNG_2197'
NG80-2 (32%, 50%) (30%, 46%) (40%, 57%) (27%, 47%)
Heliobacterium modesticaldum HM1_1580 HM1_1579 HM1_2401 HM1_1855

Ice1

(33%, 51%)

(34%, 54%)

(41%, 62%)

(27%, 43%)

Lactobacillus brevis gravesensis
ATCC 27305

HMPREF0496_0
555 (47%, 68%)

HMPREF0496_0
556 (42%, 59%)

Lactobacillus buchneri ATCC
11577

HMPREF0497 0
511 (47%, 67%)

HMPREF0497 0
512 (43%, 60%)

Lactobacillus hilgardii ATCC 8290

HMPREF0519_1
876 (54%, 70%)

HMPREF0519_1
306 (42%, 60%)

Listeria innocua Clip11262

lin1153 (100%,
100%)

lin1110 (100%,
100%)

Listeria monocytogenes EGD-e

Imo1190 (97%,
98%)

Imo1146 (81%,
87%)

Listeria welshimeri sv 6b
SLCC5334

lwe1147 (94%,
98%)

lwe1104 (78%,
88%)

Lysinibacillus sphaericus C3-41 Bsph_ 2450 Bsph_ 2451 Bsph_ 1664 Bsph 2918 Bsph_0967"
(31%, 50%) (26%, 47%) (48%, 64%) (33%, 49%) (25%, 45%)
Moorella thermoacetica ATCC Moth_0191 Moth_0190 Moth_1101
39073 (48%, 69%) (35%, 51%) (41%, 63%)
Moth_1721

(41%, 59%)

Natranaerobius thermophilus

Nther 0938

Nther 0939

JW/NM-WN-LF (45%, 68%) (33%, 54%)
Propionibacterium acnes PPA0108 (27%, | PPA0441° (40%, | PPA0953' (38%,
KPA171202 46%) 57%) 53%)
PPA0953' (33%,
50%)

Symbiobacterium thermophilum
IAM 14863

STH1931 (41%,
54%)

STH1930 (35%,
55%)

Thermoanaerobacter brockii
subsp. finnii Ako-1

ThebrDRAFT_14
29 (34%, 57%)

ThebrDRAFT 14
30 (33%, 53%)

Thermoanaerobacter ethanolicus
CCSD1

TeCCSD1DRAF
T_0616 (33%,
56%)

TeCCSD1DRAF
T_0615 (35%,
54%)

Thermoanaerobacter italicus Ab9

ThitDRAFT_083

ThitDRAFT_083




7 (33%, 55%)

6 (33%, 54%)

Thermoanaerobacter mathranii
subsp. mathranii str. A3

TmathDRAFT_1
629 (34%, 55%)

TmathDRAFT_1
628 (33%, 54%)

Thermoanaerobacter Teth39 1898 Teth39 1897

pseudethanolicus ATCC 33223 (34%, 57%) (33%, 53%)

Thermoanaerobacter TTEO378 (37%, | TTE0379 (36%, TTE2426 (44%,
tengcongensis MB4 57%) 53%) 65%)
Thermoanaerobacterium TtheDRAFT 223 | TtheDRAFT_224

thermosaccharolyticum DSM 571

9 (35%, 55%)

0 (32%, 50%)

@ For species with multiple sequenced strains, a single representative example has been selected.

® |dentified by BLAST search of the Integrated Microbial Genomes database (http://img.jgi.doe.gov), accessed March 23, 2010 (Markowitz
et al., 2006).

¢ Identified by BLAST search of the Integrated Microbial Genomes database (http://img.jgi.doe.gov), accessed March 23, 2010 (Markowitz
et al., 2006).

4 |dentified by BLAST search of the Integrated Microbial Genomes database (http://img.jgi.doe.gov), using the Salmonella enterica CobT
sequence (Trzebiatowski et al., 1994) as the search term, accessed June 18, 2010 (Markowitz et al., 2006). Percent identity and percent
similarity were calculated with the BLAST 2 Sequences program (McGinnis & Madden, 2004).

° This gene encodes a fusion protein between CobT and a CobU (adenosylcobinamide kinase / adenosylcobinamide-phosphate
guanylyltrasnferase) ortholog (Markowitz et al., 2006).

"This gene encodes a fusion protein between CobT and a BluB (aerobic DMB synthase) ortholog (Markowitz et al., 2006).

9 Identified by BLAST search of the Integrated Microbial Genomes database (http://img.jgi.doe.gov), using the Rhodospirillum rubrum BluB
sequence (Gray & Escalante-Semerena, 2007) as the search term, accessed April 8, 2010 (Markowitz et al., 2006).

" |dentified by BLAST search of the Integrated Microbial Genomes database (http://img.jgi.doe.gov), using the Methanosarcina mazei CbiZ
sequence (Gray et al., 2008) as a search term, accessed April 8, 2010 (Markowitz et al., 2006).

'These genes encode fusion proteins between CbiZ and homologs of BtuD, the ATPase component of the Btu corrinoid-specific ABC
transport system (Gray et al., 2008; Markowitz et al., 2006).



Table S4: Primers used in this study

Primer

Sequence®

[1]

CTGTTT CTC CATACCCGTT

[2]

GGC TGA AAATCT TCT CTC AT

[3]

ACT GAAGAATTC ATG AAATT CAAAAATTA GTATTATGT GCG

[4]

ACT GAATCT AGATTA GTACCC GGC AATTCGTCTT

[5]

GAC GTC CCG GGC TAG CAT GCC TCAAGT GAG GGATTT

[6]

GTG CGG CCG CAAGCT TTC AGC CAT GGT AATTCCTCAA

[7]

CGA GCG GAA CCG CCT CG

[8]

CCATTC GCC AAT CCG GAT

[9]

TCG TAC TAC CAT CAC CAT CAC

[10]

CTA GCA GGA GGAATT CCACCATGC CTC AAGTGAGGGATTT

[11]

CAA AAC AGC CAAGCT TTC AGC CAT GGT AATTCC TCAA

[12]

CTA GCA GGA GGA ATT CTT GAA GAT TCA AAA ATT AGT ATT ATG
TGC G

[13]

CTT GAG GCATTIC TAG ATT AGT ACCCGG CAATTC GTCTT

[14]

CGG GTA CTA ATC TAG AAT GCC TCAAGT GAG GGATTT

[15]

CCAAGC TTG CAT GCC TGC AGT CAG CCATGG TAATTC CTC AA

@ Restriction sites introduced for cloning are underlined.
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Figure S1. Purification of LinCbIS protein. Purified LinCblS (2 ug) was resolved by 12%
SDS-PAGE (Laemmli, 1970) and stained with Coomassie Blue (Sasse, 1991). Lane 1.
Electrophoretic mobility of molecular mass markers (Precision Plus Protein™ Standards, Bio-

Rad Laboratories). Molecular mass in kilodaltons (kDa) is indicated. Lane 2. LinCblIS protein, >
98% homogenous.
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Figure S2. Optimization of LinCbIS reaction conditions. o-R kinase activity of LinCbIS
(expressed as nanomoles of a-RP min™ mg™ protein) is shown, with error bars of one standard
deviation. Unless indicated, reactions contained Tris-HCI buffer (100 mM, pH 7.0), TCEP (5
mM), KCI (0.75 M), MgCl, (50 mM), a-R (30 uM), LinCblS (3 - 10 ug) and ATP (1 mM) and were
incubated at 35°C. A. LinCbIS activity as a function of pH at 37°C, 0.5 M KCI, 1 mM MgCl,. B.
LinCbIS activity as a function of temperature at 0.5 M KCI, 1 mM MgCl,. C. LinCbIS activity as a
function of KCI concentration at 1 mM MgCl,. D. LinCbIS activity as a function of MgCl,
concentration. E. LinCbIS activity in the presence of different divalent cations (50 mM). F.
Product formation as a function of time and LinCblS concentration at 60 uM a-R.




Listeria innocua, L. monocytogenes, L. welshimeri

sirC pduS pduT pdulU pduV cblS cobU cobS cobC eutQ pocR cblT cbiA cbiB cbiC chiD cbiE cbiT
[ il AT pl bl Al 3 M| i )1/ 1K [ i A Xl I pil i b

Lactobacillus buchneri, L. hilgardii, L. brevis gravesensis

cblT c¢chlS cobS cobC
T 33

Clostridium botulinum A, C. sporogenes C. perfringens
cobC vanW cobS cblS cbiG  cbiH cbid cbIT pduX cobA cbIT cblS
I 1 =l 1 | / I 1l I 3 i pl | —

C. tetani

cbiC cbiD  ¢cbiT cbiL cbiF cbiG c¢hiH c¢biJ cbIT cblS chbiK cobA
[ Al Al Al Al Al Al Al AT Al Al b

Geobacillus kaustophilus Moorella thermoacetica
cbiB  cobD cobU cobS cobC cobU pduO chIT cblS cbIT chIS
[ Al Al Al Al A [ Al AT 2 N N —

Figure S3. Genomic context of cbI/T and cbIS homologs in selected bacteria. The
organization of genes encoding products predicted to be involved in coenzyme B, biosynthesis
or utilization near predicted cblIT (dark grey) and chlS (light grey) homologs in representative
bacterial genomes is indicated. Arrows within boxes indicate the direction of transcription of the
indicated gene. Diagonal slashes indicate gaps between c¢b/T- and cb/S-associated loci in a
single genome. The products of the indicated genes are as follows (the locus tags of the Listeria
innocua Clip11262 homolog of each gene is provided in parentheses): sirC (lin1105), precorrin-
2 dehydrogenase; pduS (lin1106) and pduV (lin1107), predicted 1,2-propanediol utilization
proteins; pduT (lin1108) and pduU (lin1109), metabolosome shell proteins involved in 1,2-
propanediol utilization; cblS (lin1110), a-R kinase; cobU (lin1111), bifunctional AdoCbi kinase /
GTP:AdoCbi-P guanylyltransferase; cobS (lin1112), AdoCbl-P synthase; cobC (lin1113),
AdoCbl-5’-P phosphatase; eutQ (lin1151), predicted ethanolamine utilization protein; pocR
(lin1152), putative 1,2-propanediol-sensing transcription factor; cblIT (lin1153), a-R transporter;
cbiA (lin1154), cobyrinic acid a,c-diamide synthase; cbiB (lin1155), AdoCbi-P synthetase; cbiC
(lin1156), precorrin-8X methylmutase; cbiD (lin1157), cobalt-precorrin-6A synthase; cbiE
(lin1158), precorrin-6B methylase; c¢biT (lin1159), precorrin-8W decarboxylase; vanW,
vancomycin B-type resistance protein (C. botulinum locus tag CLC 0875, no L. innocua
homolog and no known role in coenzyme By, metabolism); cbiG (lin1161), cobalt-precorrin-5A
hydrolase; cbiH (lin1162), precorrin-3B C17-methyltransferase; cbiJ (lin1163), precorrin-6X
reductase; pduX (lin1134), L-threonine kinase; cobA (C. tetani locus tag CTC00744, no L.
innocua homolog), ATP:corrinoid adenosyltransferase; cbiL (lin1166), precorrin-2
methyltransferase; cbiF (lin1160), precorrin-4 C-11 methyltransferase; cbiK (lin1165), cobalt
chelatase; pduO (lin1128 and lin1172), ATP:corrinoid adenosyltransferase.
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-MISRNRKKQOMDTKMLVKMAMLIALSGIGAMIKIQG---SIALBAVPGFY
-MNNTKNVSMSNIQVITRSGLLIGLSAIGAMIKIQG---TIAFBSMPGFF
____________ MRRFTLLVMFISLSVIGSLIKIPFTIGSIALINSAPAVV
—————————— MKTSRVNLIAAFIALSVIGGFIKIPSPISSIALIBSVAPLI
—————————— MNIRTLTTLAILIALSAVGAFIKIPSPTGTVALESLPGYF
—————————— MKTKRLVIMGLFIALSFVGANIKIMG---SIAFBSMPAFL
-MNFTKEKKRLDVKSLCFSAILIAISVILANFPIFS---SIALINSMPAFV
—————————— MKTKRLVIVGLFIALSFVGANIKIMG---SIAFBSMPAFL
—————————— MKTNKMVITALFIALSFIGANIKIMG---TVAFBAMPGFL
——————————— MNRRLAWTAVCLALSAIGSFIKLPTFVGSIALSAPALV
——————————— MNRRFVWLAVCMALSVIGSFIKLPTFVGSIALSAPALV
TQYNEVGPSWKSVRSIALMGLLIALSAVGAMVKLPSPVGTIGLIESAPGFF
——————— MRNDYLKKLMLTTIFLALCVVGANVKILG---SIALNSAPAFL
——————— MRNDYLKKLMLTTIFLALCVVGANVKILG---SIALNSAPAFL
—————— MTQSDRLNRLTLAAMLLALCVIGANVKIMG---SVAFRSAPAFL
—————————— MKIQKLVLCAMLIAMCVIGANIKLMG---SVAFIBAAPAFT
—————————— MKIQKLVLCAMLIAMCVIGANIKLMG---SVAFBAAPAFT
—————————— MKIQKLVLCAMLIAMCVIGANIKLMG---SVAFBAAPAFT
——————— MDRQTLMTWILTAMVAAICAVGAAIKVPAFISTAALNSAPAFL
LSSPAVKASRWTARRLATLAMLIALSTVGANLKIPSITGTPAFNSFPGFL
—————————— LDHRELVKIALLIALSMIGSQIKIPSLTGTPALRSFPAYL
LGRGGLLVLLARTNTLVRLGILLALSVLGAYIKLGP--SSIAFBAMAGEV
-MK-EKANALKNVKTLTLVAMLIALSAVGALIKIFN---TVAFBSMPGYF
-MK-EKANALKNVKTLTLVAMLIALSAVGALIKIFN---TVAFBSMPGYF
-MK-EKANALKNVKTLTLVAMLIALSAVGALIKIFN---TVAFBSMPGYF
-MK-EKANTLKNVKTLTLVAMLIALSAIGALIKVFN---TVAFBSMPGYF
-MK-EKANALKNVKTLTLVAMLIALSAVGALIKIFN---TVAFBSMPGYF
-MK-EKEVSLGNVKTLTLVAMLIALSAVGALIKIFN---TVAFBSMPGYF
-MN-TKTTTIKNVKTLTLVAMLIAMSAVGAMIKIYN---TVAFIBSLPGYF

AALLLGPMAGGIVAFAG FIIVALESV
AALFISPMAGGAVASLG GIIAYFFGV
AAVLLGPTAAAVVASVG AALLYIVGL
AASMFGGMIGGFIGSIG FCILFIYAL
AALYLSPGLGALVAALG AIFAAVFGV
GTLILGPIMGAIIGAVA AVTMILFGI
GGIIISPVVGGIIGLLA FVVVYITSI
GTLILGPIMGAIIGAVA AVTMLLFGV
GALLLGPVYGGIIGGVG AATMAIFAL
AAGVLGPRAGAAVAGLG IAGLGALFAV
AAAVLGPQAGATVAGLG IAVLGALFAA
AALALGATGGMIVIALG AMWAYVERR
GAILLGPAIGAFLGFFG IAACMEFVFGL

GAILLGPAIGAFLGFFG IAACMEFVFGL
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GAVLLGPWFGATLGLEFEG

GTLLLGPMYGAVLGIFG

GTLLLGPMYGAVLGIFG

GTLLLGPMYGAVLGIFG

GVVFLSPLLAGIGGFIG

GALILGPADGALIAALG

AAFIWVGKYAAAIGFFG

AALLMGPAAGALICGLG

AALYLGSWYGALVISLG

AALYLGSWYGALVISLG

AALYLGSWYGALVISLG

AALYLGGWYGALVISLG

AALYLGSWYGALVISLG

AALYLGSLYGAIVIALG

ASLYFGSYIGAIVISLG

VW-—————— QKINPWVAIIVGILLNGVGAGLLVVPMSILLGLPLNGWALF
IE-————- RKVNGVLACVIAILLNGPVATFIAGITASLLGLPLSGSAMF
LIR--—-—-—-- RGWFIFSYVCFFIG-NALLAPLPFV--———-— WIMS-PAFV
FYK-————- TNKWV--AFLFFIGANTFLAPLPFL--—-——-— FFHGPIIFI
LG-----—- KRN-VIVGIVVATLLNGVIAPLSFAI-—-——--— MPKFGMAFF
VYNKFKNKNNILAAIVATVVAVIINGPVSVFAI-———----— IPIAGKG-V
IF-—-————- NRGKVILAGIVGTLLNGIVFTLITGVFMYFVLGGMNPIDFL
VYNKLKNKNNILAAIVATIVAVIINGPVSVFAI-———----— IPITGKG-V
VYKVLVKKNKVLAMILAIIVGVTVNGPINLLVLTPLL----MPIMGKAGI
LHR------ RGWKIGSAVVFFIG-NAFLAPLPLA--—-——-— VSFG-WPEV
MYG-—----- RGWRFGGAIAFFVG-NVFLAPLPLV-=-———-— IAFG-WPLV
VN-—————— GQFGLTAAFAAAVCLNGVVSSLTM-=-=———-— LLLGGWGAV
LRORLN-LSRGLVIVISDAIGYLINVPLELTLL--=-=-——-— YPILKQS-V
LRORLT-LSRGLVIVISDAIGYLINVPLELTLL-=-=-=-——-— YPILKQS-V
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Figure S4. Alignment of CbIT homologs. ClustalW2 (Larkin et al., 2007) alignment of
predicted CbIT proteins from 29 bacterial species (Table S4). Conserved residues are shaded.
Putative transmembrane helices are underlined and were predicted from the L. innocua
Clip11262 CbIT protein sequence with the toppred algorithm (http://mobyle.pasteur.fr/cgi-
bin/portal.py?form=toppred, accessed March 24, 2010) (von Heijne, 1992; Claros & von Heijne,
1994).
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HypE LKAVVTSMAETARAAGIAIVTGDTKVVQRGAV-DKLFINTAGMGAIPANIHWGAQTLTAG 153
SelD AREVTEGGRYACRQAGIALAGGHSIDAP--—-~-~ EPIFGLAVTGIVPTERVKKNSTAQAG 171
Cbls AVLFAFG---EPIVGAEVLQRMMEMPDY PLVKQLVSD=~—===—=—====—————————— 167
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SelD CKLFLTKPLGIGVLTTAEKKSLLKPEHQGLATEVMCRMNIAGASFANIEGVKAMTDVTG- 230
Cbls —mmmm——— SRVLEVVPVGSKGMAYEANTLARLNDCVFEASG-—=—=-=-—=—=—=—~—-~ 200
purM  ——————- LIEKVDVHAIAHLTGGGFWENIPRVLPDNTQAVID-—~-—~ ESSWQWPEVENWL 283
Thil AIDLSDGLISDLGHIVKASDCGARIDLALLPFSDALSRHVEP---EQALRWALSGGEDYE 266
Hypt  ————- GGVNAVVHEFAAACGCGIELSEAALPVKPAVRGVCEL---LGLDALNFANEGKLV 262
Selb  ————- FGLLGHLSEMCQGAGVQARVDYEAIPKLPGVEEYIKLGAVPGGTERNFASYGHLM 285
Cbls ————— VENEATMNKTAG-—-—— PASVILVAVKASEVKAFEQNFPAAKCLGELRNYHG-- 247
PurM QTAGNVEHHEMYRTFNCGVGMIIALPAPEVDKALALLNANGENAWKIGI IKASDSEQRVV 343
Thil LCFTVPELNRGALDVALG---HLGVPFTCIGQMTADIEGLCFIRDGEPVTLDWKGYDHFA 323
HypE IAVERNAAEQVLAALHSH---PLGKDAALIGEVVERKGVRLAGLYGVKRTLDLPHAEPLP 319
SelD GEMPREVRDLLCDPQTSGG-LLLAVMPEAENEVKATAAEFGIELTAIGELVPARGGRAMV 344
Cbls -—-

PurM IE- 345

Thil TP- 325

HypE RIC 322

SelD EIR 347

Figure S5. Alignment of LinCbIS with PurM ATP-binding superfamily proteins. ClustalW2
(Larkin et al., 2007) alignment of L. innocua CbIS with PurM, ThiL, HypE, and SelD from E. coli
MG1655. Conserved residues are shaded.
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171
170
171

222
221
273
208
200
216
233
230
248
224
221
213
213
222
218
218
218
219
219
219
197
228
223
229
218
218
218
218
218
218
217
218




S. thermophilum AAAPS-ALQGLALTL--TQPWAVVAQLR-—————=-—————~ 243
T. brockii VHNEE---DTVSIKGLTDKPLTYVGVLI-—=-—-—-—————~ 243
T. ethanolicus VHSEE---DTASIKGLTDKPLTYVGVLI-—=-—-—-—————~ 243
T. italicus VHNEE---DTVSIKGLTDKPLTYIGVLI-———-—--————~ 243
T. mathranii VHSEE---DTVSIKGLTDKPLTYIGVLI-—-—-—-—————~ 243
T. pseudethanolicus VHNEE---DTVSIKGLTDKPLTYVGVLI-=-—————=———— 243
T. tengcongensis VYREE---DTDFIKAITDKPFTHVGIIE-———————-————~— 242
T. thermosaccharolyticum VYKEG---DRRKIENLLDKPFVRLGRLIDGR---———----— 246

Figure S6. Alignment of CblS homologs. ClustalW2 (Larkin et al., 2007) alignment of
predicted CbIS proteins from 32 bacterial species (Table S5). Conserved residues are shaded.
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Figure S7. Purification of a-R. Purified a-R was resolved by RP-HPLC using a Beckman
Coulter System Gold® 126 HPLC system equipped with a Phenomenex 150 x 4.6 mm Synergi
4u Hydro-RP column. Products were detected by their absorbance at 287 nm using a
photodiode array detector. The column was equilibrated at 1 ml min” with 30% methanol. 5
minutes after injection, the column was developed for 20 min with a linear gradient to 60%
methanol, then developed for 5 min with a linear gradient to 100% methanol. Panel A shows
elution of a product at 16 min. The grey line (right axis) indicates the methanol gradient used to
elute a-R. Panels B and C show the UV-visible absorbance and mass spectra of a-R,

respectively. The structure of a-R is indicated in the inset to panel C.
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