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Table S1.Characteristics of transcriptional regulators eUNAc catabolism in bacteria

Organism Name Regulator Function Neu5Ac-transporter  Binding motif Effector/Inducer References
Superfamily

E. coli NanR  GntR/FadR repressor secondary GGTATA Neu5Ac 1, 2)

B. breve NanR  GntR/FadR repressor secondary ATNAGACATCAGANECAT Neu5Ac (3, 4)

C. glutamicum NanR  GntR/FadR repressor ABC AMGYMTGATGTCWKATGTMTAGIcNAc-6P, ManNAc-6P (5), this work

V. wulnificius  NanR  RpiR repressor TRAP GTTTGAAAAAAATCTTCGT ManNAc-6P (6)

C. perfringens NanR  RpiR n.d. secondary GAAAAATATTTTC n.d. @)

Saph.aureus NanR  RpiR repressor secondary n.d. ManNAc-6P (8)

H.influenzae  SiaR RpiR repressor TRAP n.d. GIcN-6P (enhancedigy (9-12)

S pneumoniae  NanR  RpiR activator ABC + secondary TCTGAAASTACTTARA n.d. (13)

n.d. — not determined
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Table S2.0ligonucleotides used in this study

Name

Sequence (5°-3%)

Purpose, restriction site

PnanR_shift_rev
PnanR_shift_fwd
PnanR_shift A_fwd
PnanR_shift_B_fwd
PnanR_shift_C_fwd
nagA-for

nagA-rev
nagA-A-rev
nagA-B-rev
siaEFGI_fwd
siaEFGI_re
D_nanR_P1
D_nanR_P
D_nanR_P3
D_nanR_P

GTCGCGCACTGCTTCTTGAG
GTGTTAAGTTGAGTGCCGGA
GTCGTTAAGTTACTGTGGCG
GATTTGCAGACTACAGACTA
CCATTCATTTACACGTAAAAGAC
GAGTAGTTACCACCGCAGCT
GAGAAAGCCATCAATCACCC
AGGACGTATGATGTCTTATG
CGGATTTAGGTTAATTATCTTC
GCTACCTGCAGGAGGAGATATAACCATGAGCACCACGATTACTC
CTAATGGTGATGATGGTGATGCAAACGAGTTTTGTTCAGCAC
CGTATGTGCAGTGGTGGTCATTGGGTCGTAG
TGTTTAAGTTTAGTGGATGGGGTGTTCACTTCCTAATCTGGA(
CCCATCCACTAAACTTAAACAGCTCACTACGCGCCGTTTCG
CTTGACCCGGGAATATCGGTGATGTGGCCATCC

check_D_nanR_fwd TGCCGTCTAGAAACTTGCAG

check D_nanR_re
IBA nanR_fwd
IBA_nanR_re
OE_nanR_fwd
OE_nanR_rev
PsiaE_fwd
PsiaE_re
PnanH_fwd
PnanH_re
ptsG-probe-fw
ptsG-probe-T7-rv
16S-probe-fw
16S-probe-T7-rv
PnanA_fwd
PnanA_rev
PnanR-fwd
PnanR_rev

AATGAGGCTAGTGCGCATCC
GCTTCAGATCCACGACAGTCGATATGATCAG
GCTTACTGCAGGTGCGCATCGAGCATGTTG(
GCTACCTGCAGGACGACAGTCGATATGATCAG
CTCAGGATCCAATGAGGCTAGTGCGCATCG
GCTBTGCATACCTGCAAGTTTCTAGACGG
GCTGGATCCGGTTGCTCGGAGGAAATTG(
GCCCTAGATTCCACGCCGGTCTTCCTAC

CGCGGATCCTTATTCGCTGATGCTTGCTGTT(C
CAAACTGACGACGACATC

GGGCCCTAATACGACTCACTATAGGGTGGCAG@ASTAGAAGAC
GAATTCGATGCACCGAGTGGAAGT

GGGCCCTAATACGACTCACTATAGGGGGTACCGAXCAGTGTGGCACATC

GGTASGATCCGATCACGCCGGTGAAAGTTG
GGTATGCATTAGGACGTATGATGTCTTATG
GCBTGCATAGGCCGTGAGTTGAATTGTG
GCGGATCCTTAGTCGCGCACTGCTTCTTGAG

probes PnanR, PnanR-A, PnanR-B, PnanR-C
probe PnanR
probe PnanR-A
probe PnanR-B
probe PnanR-C
probes PnagA, PnagA-M4, PnagA-A, PnagA-B
probes PnagA, PnagA-M4
probe PnagA-A
probe PnagA-B
pEKEx2siaEFGI, Shfl
pEKEx2siaEFGI
pK19mobsacBAnanR, Pstl
pK19mobsacBAnanR
pK19mobsacBAnanR
pK19mobsacBAnanR, Xmal
Verification of nanR deletion
Verification ofnanR deletion
pASK_IBA3_nanR, BamHI, probe control
pASK_IBA3_nanR, Pstl, probe control
pEKEx2nanR, Sofl
pEKExZianR, BamHI
pEPRI-RiaE, Nsil
pEPRI-RiaE_BamHI
probe PnanH, pEPRIA&NH, Xbal
probePnanH, pEPRIfRAnH, BamH]I
ptsG probe for dot blot analyses
ptsG probe for dot blot analyses
16S RNA gene probe for dot blot analyses
16S RNA gene probe for dot blot analyses
pEPRI-RanA, BamHI
pEPRI-RanA, Nsil
pEPRI-ManR, Nsil
pEPERIRNR, BamHI

& Restriction sites in the oligonucleotides are shawitalics and T7 polymerase stat sites are Uimder
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Fig. S1:Neu5Ac uptake of. glutamicum WT cultivated in minimal medium with 0.2 % (w/v)eN5Ac,
different concentrations (0.5 - 500 uM) &iG]-Neu5Ac were tested. Data represent mean valhsee
independent measurements from 2 independent digtigaand were fitted according to the Michaelis-

Menten equation.
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Fig. S2: Growth of C. glutamicum WT [black squares]C. glutamicum AnanR [black circles],C.

glutamicum AnanR (pEKEx2) [white diamonds], an€. glutamicum AnanR (pEKEx2nanR) [white
triangles] in minimal medium with 1 % (w/v) glucog®). Three independent cultivations were
performed; data from one representative experiraemtshown, results of each of the cultivations were
comparable. Analyses of*“C]glucose uptake inC. glutamicum WT, C. glutamicum AnanR, C.
glutamicum AnanR (pEKEx2), andC. glutamicum AnanR (pEKEx2nanR) (B) after cultivation in TY
complex medium. The glucose uptake data represeannvalues and standard deviations of three
independent measurements from three independentatidns. Analyses optsG transcription (C) irC.
glutamicum WT andC. glutamicum AnanR. For each strain samples from three indepé¢rdétivations

in minimal medium with 1 % (w/v) glucose were arzag. TheptsG and 16S RNA levels were monitored

in the RNA hybridization experiments with DIG-labdlantisense RNA probes.
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Fig. S3: Growth of C. glutamicum WT [black squares] an@. glutamicum AnanR [white diamonds] in
minimal medium with 1 % (w/v) fructoseAt least three independent cultivations were penéal; data

from one representative experiment are shown,teesfieach of the cultivations were comparable.
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Fig. S4.Growth in minimal medium with 0.5 % (w/v) glucosam as sole source of carbon and
energy ofC. glutamicum WT [black circles] andC. glutamicum AnanR [white diamonds] (in
panel A) as well a€. glutamicum AnanR (pEKEx2nhanR) [white triangles] andC. glutamicum
AnanR (pEKEx2) [black squares] (in panel B). Three indegent cultivations were performed,;

data from one representative experiment are shoesults of each of the cultivations were

comparable.
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Table S3.Gene expression differences betwé&zrglutamicum WT and C. glutamicum AnanR during
exponential growth in LB medium. This table lisesngs that showed statistically significant (P <5p.0

expression changes by at least a factor of fouroperons, all genes are listed.

Gené Annotatiof? MRNA®
(AnanF/WT)
cg0809 septumformationproteinMaf-likeprotein 0.14
cg081( conservedhypotheticalprot: 0.2¢
cg081: AccD2, acetylCoAcarboxyla:I-subuni 0.1¢€
cg0814 BirA, biotinproteinligase 0.19
cg081* putative membrane prote 0.1¢
cg0828 putativedihydrofolatereductase 0.16
cg082¢ hypothetical protei 0.1z
cg083( putative membrane prote 0.12
cgl1139 Allophanate hydrolase subunit 2 0.15
cgl14( Allophanate hydrolase subun 0.1¢€
cgli4dl putative LamB-family lactam utilization peiot 0.19
cgll4 Na+/proline, Na+/panthothenatesympc 0.31
cg3226 putative L-lactate permease 0.16
cg004: ABC transporter AT-bindingproteit 19.7
cg0395 hypotheticalprotein 4.9
cg075¢ PrpD2, methylcitratedehydrat: 14.¢
cg0760 PrpB2, methylisocitratelyase 4.0
cg076: PrpC2, methylcitratesynthe 8.5
cg079¢ PrpD1, methylcitratedehydrat: 14
cg0797 PrpB1, methylisocitratelyase 4.0
cg079¢ PrpC1, methylcitratesynthe 1t
cgl1295 putativealpha/beta superfamilyhydrolasefemysferase 6.1
cgl42( GatB, aspartyl/glutam-tRNAamidotransferasesubuni 9.¢
cg159( putativesecretedmagnesiumchelatasesu 6.5
cgl612 putativeacetyltransferase 6.1
cg243( hypotheticalprotei 4.C
cg2479 hypotheticalprotein 14.0
€g262! Pca, acy-CoA:3-ketoaci-coenzyme A transferasesubi 4.3
cg2746 putativetranscriptionalregulator 6.5
€g2917 conservedhypotheticalprotein 6.1
€g292’ ScrB, sucrose-phosphate hydrola 2.C
€g2928 NagB, glucosamine-6-phosphate deaminase 10.6
€g292¢ NagA1, N-acetylglucosamir-6-phosphate deacetyl: 337.¢
cg2931 NanA, N-acetylneuraminatelyase (aldolase) 147.0
€g293: NanK, N-acetylmannosamineking 168.¢
€g293: NanE, Macetylmannosamir-6-phosphate -epimeras 97.C
€g2937 dipeptide/oligopeptideABC transport systeatstrate-binding lipoprotein 9.9
€g293¢ dipeptide/oligopeptideABC transport system, perraeagun 78.¢
€g2939 dipeptide/oligopeptideABC transport systaifi?ase subunit 25.2
€g294( dipeptide/oligopeptideAB transport system, ATPase sub 274.¢
cg294. putative Asn(-family transcriptional regulatc 7.5
cg3185 conservedhypotheticalprotein 4.6
cg325: putatitve membrane proteintranslocasesul 4.C
cg3407 putative membrane protein 12.1
cg341¢ hypothetical protei 4.3

“Genes showing significantly (P < 0.05) altered mRNA levels by at least a factor of four are listed based on three
independent DNA microarray hybridizations. For operons, all genes are listed. ®Gene identifiers and annotations are

given according to BX927147. “The mRNA levels were derived from a three independent cultivations.
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Table S4 NagA and NagB specific activity i@. glutamicum strains during exponential growth

in LB medium.

Strain NagA NagB

[U/mg protein] [U/mg protein]
C. glutamicum WT 0.012 +0.001 0.014 + 0.008
C. glutamicum AnanR 0.453 £ 0.119 0.251 £0.078
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nagA-rev >

GAGAAAGCCATCAATQACCC
1 gttggagaaa gccatcaatc acccecgtggg gggtaacaat t cttccttca atttttttaa ctgcttgacc tgcattttct tgataatg ca ccacttctgc catctttctg
caacctcttt cggtagttag tggggcaccc cccattgtta a gaaggaagt taaaaaaatt gacgaactgg acgtaaaaga actattac gtggtgaagacg  gta gaaagac
S NAgA. ..o e <<
<
+1 nagA
nagA-A-rev > nagA-B-rev >
AG GACGTATGATGTCTTATG CGGATTTAGGTTAATTATCTTC

111 aggttatttg cttccttcca gcaagcatag g acgtatgat gtcttatgtc ta cggattta ggttaattat cttcggactt gaggcctgct gttgcaggt c tactgaatta

tccaataaac gaaggaaggt cgttcgtatc ¢ tgcatacta cagaatacag at gcctaaat ccaattaata gaagcctgaa ctccggacga caacgtcca g atgacttaat

<<..<< < <<..<< NanR binding site >> >> >
-10 nagAl +1 nagA2 -35 nagAl -10 nanA2 +1 nanA2
<<.<< <<..<<
-10 nagA2 -35 nagA2

221 cctcagcctt ccaagctgat gatgcattac ttaaaaactg ¢ agacacttg aaaaacttct cacccgcact cgttccctca acccacaa gg agcaccatgg cttccgcaac

ggagtcggaa ggttcgacta ctacgtaatg aatttttgac g tctgtgaac tttttgaaga gtgggcgtga gcaagggagt tgggtgtt Cc tcgtggtacc gaaggcgttg
-35-1 cg2931 >> .>> >> >> >

-10-1 cg2931 >>..>>
+1-1 cg29 31>
>>..nanA.....
< nagA-for
GA GTAGTTACCACCGCAGCT

331 tttcaccggce gtgatcccac ccgtaatgac cccactcecac g ccgacggca gtgtggatgt agaaagcctc cgcaagctcg ttgaccac ct catcaatggt ggcgtcgacg

aaagtggccg cactagggtg ggcattactg gggtgaggtg ¢ ggctgeegt cacacctaca tetttcggag gegttcgage aactggtg ga gtagttacca ccgcagctgc

> ————————————— . NANA' e e >>

Fig S5.Genomic locus of the intergenic region of @Geglutamicum nagA andnanA genes, localization of primers used for EMSA
experiments, the NanR binding site, transcriptigtait sites as well as -10 and -35 regions. Tdrestriptional start sites, -10 regions,
and -35 regions are taken from the publication feyfé-Sancar et al., 2013 (14).
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PnanR_Shift_rev >

GTCGCGCACTGCTTATGAG
1 ttaatgtcgc gcactgcttc ttgagtagtg gaccttgatc g cgaagtctt tttggagctt tccattgtgt tcacttccta atctggag at ggttctgatc atatcgactg
aattacagcg cgtgacgaag aactcatcac ctggaactag ¢ gcttcagaa aaacctcgaa ag gta acaca agtgaaggat tagacctcta ccaagactag tatagctgac
S ‘nanR........... . <<
< <<...<<
+1 nanRA -10 nanRA
< PnanR_shift_C_fwd
CCATT CATTTACACGTAAAAGAC

111 tcgtttccat cagaccccat ccgtcttatc tgaagtgctt t cagatgttc tacctgcaag tttctagacg gcaccccact gtaggggt aa gtaaatgtgc attttctgaa

agcaaaggta gtctggggta ggcagaatag acttcacgaa a gtctacaag atggacgttc aaagatctgc cgtggggtga catcccca tt catttacacg taaaagactt

< PnanR_shift_B_fwd < PnanR_shift_A_fwd
GATTTGCAGACTACAGACTA GTCGTTAAGTTACTGTGGCG GTGTTAA

221 atgatttcaa aaaatttatt cctaa acgtc tgatgtctga tgt atattga cactacagca attcaatgac accgctcaca atttctttta atgagcatag cgtcacaatt

tactaaagtt ttttaaataa ggatt tgcag actacagact aca tataact gtgatgtcgt taagttactg tggcgagtgt taaagaaaat tactcgtatc gcagtgttaa

NanR binding site
>>,..>> < >>, . >> > < <<, <<
+1 nanRB +1 nanRC -10 nanRC
-35 siakE -10 siaE +1 siakE
< _PnanR_shift_fwd
GTTGAGTGCGGA

331 caactcacgg cctgggcccc tcttttaaaa aggatgtacc t catg agcac cacgattact cgccgcaatt tcctccgage aaccggaatc

gttgagtgcc ggacccgggg agaaaatttt tcctacatgg a gtactcgtg gtgctaatga gcggcgttaa aggaggctcg ttggectt ag

S>> SiaE it e, >>
<<L...<< <
-35 nanRC +1 nanRD

Fig S6.Genomic locus of the intergenic region of @eglutamicum nanR andsiakE genes, localization of primers used for EMSA
experiments, the NanR binding site, transcriptitait sites as well as -10 and -35 regions. Tdrestriptional start sites, -10 regions,
and -35 regions are taken from the publication feyf€-Sancar et al., 2013 (14).
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Fig. S7: Alignment of NanR sequences ©Gf glutamicum, E. coli, andB. breve, black shading

indicates identical amino acids; grey shading iatdis similar amino acids.
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Fig. S8.Representative EMSA experiments using 0.3 ug NaitiiR10 ng of the probe PnagA and (0 — 10
H1g) GIcNACc-6P [A], (0 — 50 pg) ManNAc-6P [B] or 010 ug] Neu5Ac.
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Fig. S9.Growth of C. glutamicum WT (pEPRI_PRnagAB_WT) and relative fluorescencéhef
GFP reporter in minimal medium with initially 0.3 #/v) Neu5Ac as substrate, after 6 h of
cultivation the culture was split into two separatdtures (indicated by the line), of these two
cultures one contained additionally 0.3 % (w/v)agise (white diamonds), whereas no additional
carbon source was added to the second culturek(ldimcles). Cells were pre-cultivated in
minimal medium with 0.3 % (w/v) Neu5Ac. Three inéaplent cultivations were performed,;
growth data from one representative experimentsamvn, results of each of the cultivations
were comparable. GFP fluorescence data represeant waues and standard deviations of two
independent measurements each from three indepeculévations.
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Fig. S10: Alignment of (putative) NanR sequences ©f glutamicum, C. diphtheria, C.

pseudotuberculosis, and C. ulcerans, black shading indicates identical amino acideyghading

indicates similar amino acids.
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C. glutamicum nagA-nanA ACG TAT GAT GTCTTATGT CTA
C. glutamicum M4 nagA-nanA ACG TAT GAC GTCTTATGT CTA
C. glutamicum nanR-siaE ACG TCT GAT GTC TGA TGT ATA
C. glutamicum nanH AAG CAT GAT GTC AGA TGT CTA
C

C. diphtheriae nanR-siaE ACG TCT GAT GTC AGG GGT GAA
C. ulcerans nanR-siaE ACG TCA GACGTC TGA TGT ATT

C. pseudotuberculosis nanR-siaE ACG TCA GAC GTC TGA TGT ATT

Fig. S11: Sequence logo for the consensus motif of the NaimRirg site inC. glutamicum
generated using Glam2 (15) (A). Sequences of NanRirty site in promoter regions IG.
glutamicum (B), the nucleotide exchange in the NanR bindiitg svithin the nagA-nanA
intergenic region is indicated in yellow. Sequenoéputative NanR binding sites within the
intergenic regions ofmanR-siaE in C. diphteriae, C. ulcerans, and C. pseudotuberculosis
identified using FIMO (16) (C).
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