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Supplemental figure 1. The AmanLMN strain grows like WT on sucrose and glucose disaccharides
WT (closed circles) and AmanLMN (open circles) were grown in chemically defined medium (CDM)
with 0.5% final concentration of one of the following carbohydrates; sucrose (A), trehalose (B), and
maltose (C). Absorbance at 600 nm was measured every 30 minutes over the course of 15 hours of
growth at 37°C. Each data point represents the average of at least six biological replicates from at least
two separate days. Error bars represent the standard error of the mean (SEM).
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Supplemental figure 2. Additional transcriptional analysis of manLMN

Transcription of manL as a representative of the manLMN operon was quantified by quantitative reverse
transcriptase PCR (QRT-PCR), during mid-exponential growth of WT and AccpA in CDM with 0.5%
GIcN, GIcNAc, fructose, galactose, lactose, or glucose (A). Transcription of manL was also assessed
during mid-exponential growth of WT, AccpA, and AciaR in LB and LB with added glucose, galactose, or
lactose (B). Each bar represents the average of at least five biological replicates collected over multiple
days normalized to rpll. Error bars represent the SEM. In B, values are reported relative to WT in plain
LB.
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Supplemental figure 3. Constitutive expression of fructose-specific PTS system does not rescue
growth of AmanLMN in fructose

Growth of the ManLMN-fru PTS double deletion strain (AmanLMN Afru PTS) and its corresponding
complemented strain (AmanLMN Afru PTS+ fru PTS complemented in trans) was compared to growth of
WT and AmanLMN in fructose. Optical density readings were taken every 30 minutes over the course of
15 hours at 37°C. Each data point represents the average of six biological replicates collected on multiple
days and error bars represent the SEM, for all samples except the WT and AmanLMN controls for which

one representative replicate is shown.
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Supplemental figure 4. Constitutive expression of the lac PTS alone does not prevent CCR of j3-
galactosidase activity

(A) Mid-exponential THY cultures of WT and Alac PTS + lac PTS complemented in trans (Pman — lac
PTS) were washed and switched to CDM containing 0.5% glucose, 0.5% lactose or 0.5% glucose + 0.5%
lactose. Samples were collected one and two hours after switching to the CDM conditions. Each bar
represents the average of five biological replicates collected on multiple days. Error bars represent the
SEM. Growth of the Pman — lac PTS (grey closed circles) strain compared to WT (closed black circles),
and AmanLMN Alac PTS + lacPTS complemented in trans was analyzed in the following limiting lactose
conditions; 0.25% lactose (B), 0.03% lactose (C), 0.003% lactose (D), and 0% lactose (E). Optical
density readings were taken every 30 minutes over the course of 15 hours at 37°C. Each data point
represents the average of six biological replicates collected on two separate days and error bars represent
the SEM, for all samples except the WT and AmanLMN Alac PTS + lacPTS complemented in trans

controls for which one representative replicate is shown.
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Supplemental figure 5. The AmanLMN AccpA strain has a defect for growth in glucose

Growth of WT, AmanLMN, AccpA and AmanLMN AccpA in 0.5% glucose CDM was monitored by
recording the absorbance at 600 nm every 30 minutes over the course of 15 hours of growth at 37°C.
Each data point represents the average of at least six biological replicates collected on multiple days and
error bars represent the SEM.
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Supplemental figure 6. Complementation in trans with manL is not sufficient to restore growth to
AmanLMN

WT, AmanLMN, the manL complemented strain were grown in chemically defined medium (CDM) with

0.5% final concentration of one of the following carbohydrates; galactose (A), lactose (B), GIcN (C),

GIcNACc (D), or fructose (E). Absorbance at 600 nm was measured every 30 minutes over the course of

15 hours of growth at 37°C. Each data point represents the average of at least six biological replicates

from at least two separate days. Error bars represent the standard error of the mean (SEM).
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Supplemental figure 7. Suppressor mutations affecting SP_0451

The location of each suppressor mutation is shown in the SP_0451 promoter and coding region in A.
Growth of these four suppressor isolates was compared to WT and AmanLMN controls in CDM with
0.5% of GIcNAc (B), galactose (C), or lactose (D). Each data point represents the average of at least four
biological replicates collected on two separate days with error bars representing the standard error of the

mean.
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Supplemental figure 8. Growth analysis of suppressor mutation affecting SP_1473

Growth of galactose suppressor #1-1 was compared to WT and AmanLMN controls in CDM with 0.5%
of galactose (A), lactose (B), GIcN (C), GIcNAc (D), or fructose (E). Each data point represents the

average of at least four biological replicates collected on two separate days with error bars representing

the standard error of the mean.



Supplemental Table 1.

Promoter | Genomic location

Operon Notes Reference
name Start Stop
Tagatose-6- . . .
Puca | 1129831 | 1129986 | phosphate g}ﬁ'd“i‘rj]ess‘i’fg'dated LacR-2 Zl'erg:)“l%et
pathway; lacABCD 9 B
glucosamine-6- includes predicted NagR binding Bertram et
Phags 1334475 | 1334624 | phosphate site (93.75% homologus to al 2011

deaminase; nagB validated B. subtilis binding site)

includes predicted cre site and 4
predicted FruR binding motifs
validated in L. lactis

Barriére et
al., 2005

fructose operon,

Pirur 822532 | 822706 frURCA

This chart shows the promoter regions used for the a-galactosidase reporter constructs. The promoter name,
genomic location in the TIGR4 genome, the gene(s) regulated by the promoter, and relevant validated or predicted
transcriptional regulator binding sites are listed. Piaca Was used to assay for galactose and lactose-dependent
induction. Pnage Was used to assay for GIcN and GIcNAc-dependent induction. Psyr Was used to assay for fructose-

dependent induction.
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Supplemental Table 2. Suppressor mutations that rescue growth of A manLMN

el Cenene Consequence of mutation Precited or verified function Reference?
suppressor background
manLMN::CHESH manLMN::CHESH SP_1002 Glu208* uncharacterized lipoprotein
SP_0647 Alal65Thr galactose PTS EIIC (ZglleC;SSI etal.,

manLMN::spec

manLMN::spec

SP_0921 Glu286*
SP_1027 Ser95Leu
SP_1564 synonymous mutation

agmatine deiminase
hypothetical protein
hypothetical protein

SP_0350 Gly125Asp

Cps4E, capsule biosynthesis protein

(Kolkman et al.,
1997)

gal #1-1 manLMN::CHESH SP_1473 start codon mutation hvoothetical small protein
(ATG—ATA) yp P
gal #1-3 manLMN::CHESH SP_1186 Ala53Asp lac PTS EIIA g%'ldzc;ss' etal,
gal #1-4 manLMN::CHESH SP_1186 Ala31Asp lac PTS EIIA g%'ldzc;ss' etal,
G—C 85 bp upstream of SP_1187 LacT, transcriptional antiterminator Afzal et al., 2014
SP_0927 Thr245lle SmrC, transcriptional regulator Lau et al., 2001
1#3-1 LMN::CHESH - ’
gal#3 manLMN::CHESH - o514 val2sile amino acid ABC ATPase
Ai1-Ax 48 bp upstream of SP_1773 degenerate transposase
-(21:35_7’;)1)2 48 bp upstream of SP_1331 phospho-sugar binding transcriptional regulator
gal #3-2 manL.MN::CHESH SP_1824 Gly239Val (f=53%) ABC transporter permease
SP_1772 Thr2751Ala (f=52%) PsrP, glycosylated serine rich repeat surface protein Obert et al., 2006
C—T 26bp upstream of SP_0925 (f=66%) hypothetical protein
_ Bidossi et al.,
gal #3-7 manLMN::CHESH SP_1185 Val466Gly (f = 75%), lac PTS EIIB 2011
Ag—Ag 79 bp upstream of SP_0138 . .
(F=57%) hypothetical protein
P 0576 Tyr266A: LicT iptional anti i
GIcN#1-3/#1-4  manLMN:-CHESH SP_0576 yr 66Asp icT, transgrlptlona_ antiterminator
C— A mutation upstream of SP_0406 MutS2 family protein
Fru# 2-3 manLMN::CHESH SP_0877 Gly37Cys fru PTS EIIABC Z;‘i‘iss' etal,
fru #3-1 manLMN::CHESH SP_0758 promoter mutation uncharacterized PTS EIIABC
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SP_1895 Gly48Val

raffinose ABC transporter permease

Rosenow et al.,

1999
SP_0877 Alad84Asp fru PTS EIIABC ZB(;‘ESS' etal,
fru #4-2 manLMN::CHESH
SP_2112 Arg21Pro maltose operon transcriptional repressor Lacks, 1968, Puyet
etal., 1993
AT 47bp upstream of SP_1331 phospho-sugar binding transcriptional regulator
SP_0369 Ala204Pro PBP1A (penicillin binding protein) Martin et al., 1992
GleNAC # 1-2 manLMN::CHESH SP_1000 Alal41Ser thioredoxin family protein _
LacR-2 Gly156Cys galactose operon transcriptional repressor géelrgmg etal,
SP_1772 Thr2751Ala PsrP, glycosylated serine rich repeat surface protein Obert et al., 2006
GIcNAC # 1-4 manLMN:-CHESH C—A 43 bp upstream of SP_0060 BgaC and galactose/GICNAc PTS operon . - Jeong et al., 2009
C—T SP_1769 glycosyl transferase (already has an authentic frameshift)
SP_0451 start codon mutation hypothetical small protein
(ATG—ATT)
GleNAc#2-1 - manLMN::CHESH - op 0475 | o53Phe cellobiose PTS ENIC
SP_0927 Glu20Lys SmrC, transcriptional regulator Lau et al., 2001
SP_0451 Glu63* hypothetical small protein
GIcNAC # 3-1 manLMN::CHESH SP_0505 Ala51Val HsdsS, Type 1 restriction modification system S subunit Manso et al., 2014
SP_1433 Alal82Asp AraC family transcriptional regulator
GIcNACc # 4-1 manLMN::CHESH SP_0451 -35 mutation hypothetical small protein
SP_0451 -35 mutation hypothetical small protein
GIcNAc#4-2  manLMN::CHESH SP_1647 Asp101Ala PepO, endopeptidase O ggf‘g""a' etal.
SP_2208 Arg279Ser putative helicase
SP_0927 Thr245lle SmrC, transcriptional regulator Lau et al., 2001
slac #1-2 manLMN::spec SP_0893 His8Tyr putative transcriptional regulator
SP_1651 Arg64Cys tpx, thiolredocine-dependent thiol peroxidase
s.lac # 1-3b manLMN::spec ~ SP_0927 Ser124Leu SmrC, transcriptional regulator Lau et al., 2001
SP_0927 Glu20Lys SmrC, transcriptional regulator Lau et al., 2001
s.lac # 3-1 manLMN::spec ~ SP_1367 Leu224Phe LicD3, lipopolysaccharide cholinephosphotransferase
SP_1989 lle7Ser PcIR, phospholipase C transcriptional regulator
s.lac # 3-4 manLMN::spec ~ SP_0927 Thr202lle SmrC, transcriptional regulator Lau et al., 2001
s.lac # 10 manLMN::spec SP_0927 Glu20Lys SmrC, transcriptional regulator Lau et al., 2001

13




SP 0293 Thr75Pro
SP_1206 Gly64*

hypothetical protein
XseB, exodeoxyribonuclease VII small subunit

SP 1196 C—-T degenerate transposase
SP_1905 C—T degenerate transposase
B Lo . Kovacs et al.,
s.gal # 1-1 manLMN::spec  C—T 2 bp upstream of SP_2173 DItD, lipoteichoic acid synthesis 2006
SP_2176 Glu67* DItA, lipoteichoic acid synthesis ZKOOSISCS etal,
~ SP_0293 Thr75Pro hypothetical protein
s.gal #2-1 manLMN::spec SP_1206 Gly64* XseB, exodeoxyribonuclease VII small subunit
SP 1196 C—T degenerate transposase
SP_1905 C—T degenerate transposase
SP_0151 Val323fs ABC transporter ATP binding protein
s.gal # 2-4 manLMN::spec . S .
g P C—T 2 bp upstream of SP_2173 DItD, lipoteichoic acid synthesis 2K(;Ja/§cs etal,
SP_0436 C—A (synonymous) GatB, Asn/GIn-tRNA formation
sGIcNAc#1-2  manLMN::spec  SP_0577 Metl07lle B-glucoside PTS EIABC ZB(')‘ESS' etal,
SP_1733 Glu92* putative phosphatase
B . . Fleming et al.,
S.GICNAc # 2-4 manLMN::spec SP_0058 Ile9Arg GntR family transcriptional repressor 2015
SP_0927 Pro103Leu SmrC, transcriptional regulator Lau et al., 2001
SP_0577 His534Tyr B-glucoside PTS EIIABC 28(')‘1255' etal,
s.GIcN # 1-2 manLMN::spec SP_0293 Thr75Pro hypothetical protein
SP_1206 Gly64* XseB, exodeoxyribonuclease VII small subunit
SP 1196 C—T degenerate transposase
SP_1905 C—T degenerate transposase
SP_0293 Thr75Pro hypothetical protein
SP_0577 His534Tyr LicT, transcriptional antiterminator
S.GIcN # 2 manLMN::spec  SP_1206 Gly64* XseB, exodeoxyribonuclease VII small subunit
SP 1196 C—-T degenerate transposase
SP_1905 C—T degenerate transposase
B . . Bidossi et al.,
S.GlcN # 2-3 manLMN::spec ~ SP_0577 His519Asn B-glucoside PTS EIIABC 2011
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SP_ 1356 Glu334*
T—G 32bp upstream of SP_1798

chlorohydrolase
ABC transporter permease

SP_0927 Ser138lle

SmrC, transcriptional regulator

Lau et al., 2001

.GlcN # 1-1 LMN:: . o - .
S&le man spec SP_0576 Proll7Leu LicT, transcriptional antiterminator
SP_0577 Serd71* B-glucoside PTS EIIABC ZB(;‘ESS' etal,
Sfru#31 manL MN::spec C—A 16bp upstream of SP_0835 purine nucleoside phosphorylase Sidosc et o
SP_0877 Phe44Ser, fru PTS EIIABC o1t
SP_1084 synonymous C—A methionine aminopeptidase
SP_0877 Serd42* fru PTS EIIABC ;;‘i‘fs' etal,
sfru#l mantMN::SPeC op 195 TER (TGA—TGG), SP_0196 hvoothetical proteins
Asn6Lys yp P
SP_0151 GIn97His, ABC transporter ATP binding protein
6bp deletion in SP_1177 (f= 65% ) HPr, PTS phosphocarrier protein ZB(')(ESS' etal,
s.fru# 1-1 manLMN::spec SP_1383 Val473llle AlaS, alanyl tRNA-synthetase
SP_1859 Leul42Arg PnuC-like, ribosyl nicotinamide transporter
SP_2017 Gly377Cys hypothetical protein
SP_2223 Thrl94lle hypothetical protein
SP_0152 Trp145* ABC transporter permease
SP_0585 Leu90Phe homocysteine methyltransferase
s.fru#1-3 manLMN::spec  polymorphism 33nts 3' of SP_1177 HPr , PTS phosphocarrier protein 28(')(1255' etal,
10 bp deletion 5' of SP_1895 raffinose ABC transporter permease ?goggnow etal,
Bidossi et al.
SP_0877 Ala223As fru PTS EIIABC '
sfru#2 manLMN::spec - P 2011
SP_1306 synonymous mutation glutamate dehydrogenase
G—T 162 bp upstream of SP_0086 mobile genetic element
SP_0927 Thr245lle SmrC, transcriptional regulator Lau et al., 2001
.. SP_1177 in frame deletion of Ala70 — . . Bidossi et al.
s.fru#2-1 manLMN::spec — '
p Asp71 (ACATCTG) HPr, PTS phosphocarrier protein 2011

SP 1897 CCTTC—GAGTAC

raffinose ABC transporter sugar-binding protein

Rosenow et al.,
1999

15




SP_0293 Thr75Pro hypothetical protein

Bidossi et al.
SP_0877 Glyl77Val fru PTS EIIABC '
s.fru #4 manLMN::spec - y 2011
SP 1196 C—-T degenerate transposase
SP 1905 C—-T degenerate transposase

This chart shows the mutations identified by whole genome sequencing forty suppressor isolates. The predicted consequence of each mutation and
the predicted/verified function of the encoded protein are listed. The suppressor names are as follows: gal; selection on galactose medium, lac;
selection on lactose medium, GlcN; selected on GlcN medium, GlcNAc; selected on GlcNAc medium, and fru; selected on fructose medium. “s.”
denotes suppressors in the manLMN::spec background. The CHESHIRE cassette used to replace the manLMN open reading frame is indicated by
CHESH. Suppressor # indicates the biological replicate culture from which it arose. “f” indicates the frequency of a given mutation in the
sequencing reads aligned to that genomic region. * indicates nonsense mutations.

4References are provided for protein functions verified S. pneumoniae.
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Supplemental table 3. Primers used in this study

Primer Sequence (5' to 3%) Application
manLMN_F TGCCGTACAGTGAAAAATGCT .
manLMN_R AGATGGCGGTCAATGGGA SOE PCR for AmanLMN mutations

manLMNspec_Fmid

manLMNspec_Rmid

TAAATAACAGATTAAAAAAATTATAATAATCAAGCAACTAAAAAGGAACC
AGGT

GGGATCCACTAGTTCTAGAGCGCATTCCTCCTTTTTTGTTTTAGTTTTCA

SOE PCR for manLMN::spec

manLMNcheshire_Fmi
d

manLMNcheshire_Rmi
d

GGTATCGACCATGGCCCCTAATCAAGCAACTAAAAAGGAACCAG

ACGGTAAGCCAACGCGTCCCCCATTATTGTCATTCCTCCTTTTTTGTTTTAG

SOE PCR for manLMN::CHESHIRE

manL.MN_F0 CCCTTAAAGTCGGTGACCELGT AmanLMN strains sequence verification
manLMN_RO CAAGCCCACACTTTCTTCTGG

Spec5' RO CCACGGTACCATTTCTTGCTGAATAA spec® strains sequence verification
Spec3'_FO GATGTGAGAAGAGCCATTATGGATTCG

Cheshire_F GGGGACGCGTTGGCTTAC CHESHIRE cassette cloning and resolved
Cheshire_R GGGGCCATGGTCGATACC strain sequence verification
SP1773_F ACACCAAGTTGCCCAGAAG

SP_1773 R GCCAGAAAAAACAGCAGCA SOE PCR for complementation in trans
SP1773_Fmid _(?mgCGACCATGGCCCCTGAAAGAATAATTATGCATAAAAATAGGAATA strains in the SP_1773 locus
SP1773 _Rmid GACCATGCTTATTTTAAACTAAGCAAC

SP1773 FO ACACCAAGTTGCCCAGAAG complementation in trans strains sequence
SP1773_R0O ACCGAATCTACACCTTCACCTG verification

manLMNcomp_R

GTAAGCCAACGCGTCCCCAAGCATAGAAAAAAGGAATCAGATTTTAGAAC

SOE PCR for manLMN complementation
in trans

manLcomp_R

GTAAGCCAACGCGTCCCCTTATTTGACATTGGCTTTGTTAATCAAGTC

SOE PCR for manL complementation in
trans

manL(MN)comp_F

GTTGCTTAGTTTAAAATAAGCATGGTCTCTAATAGAAACCTATTTTAAAAG
TTGGAAGC

SOE PCR for manLMN and manL
complementation in trans

SP_0061_F
SP_0061_R

GGAGTTCTGGGATGGTTGGT
ACGGGCAAGACTAGATACAACT
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SOE PCR for SP_0061-3::cat




CCTAATGACTGGCTTTTATAATAATACTCTTCGAAAATCTCTTCAAACTAC

SP_0061_Fmid G
SP 0061 Rmid CTTCCAATTGTCTAAATCAATTTTATTAAAGTTCATTGTCATAAGTTTTCCC
- — CCTTTATATGTTTTAG
SP0061_FO GGCGAGCTACTCTGAAAGCT SP_0061-3::cat strain sequence
SP_0061_RO GGACCAGCGCCTAGATAGA verification
SP_1185 F AGGGAGAAGAGGTGATTGTAATTGGT
SP 1185 R GGATGATATCTTCCAACTCAGCTGCACG
SP_1185 Fmid AGGCCTAATGACTGGCTTTTATAATAAGGCTAGAGACTCTGAAATAGTCTC SOE PCR for SP_1185-6::cat
SP 1185 Rmid ATACCGTCGACCTCGAGATCCATGATAGAATTCTCCTTATATAGTTTTAAA
- - TAAATTTTTATG
SP_1185_FO ATTAGGCATGATCACAGGTG SP_1185-6::cat strain sequence
SP_1185 RO CCAAACTACCACCATTGACT verification
fruA F AGTCACACTCAATCCATCCA
fruA R ACCAAATAGACCACGTTTCTCA
fruA_Fmid (géAGGTTTTTATATTACAGCTCCAAAAATAGAAAAATGAAAAGATTGGAC SOE PCR for fruA:-cat
fruA_Rmid TACCGTCGACCTCGAGATCTCATCGTTTTTCTACCTCAACTTTTC
fruA_FO AGCTCTTGCAGGTTATTAAGG fruA::cat strain sequence verification
fruA RO TTATGGTTTCGATCGTTTCC . g
cats_RO ATCCAATTTTCGTTTGTTGAACC catR strains sequence verification
cat3'_FO CCGCTATCTTTACAGGTACATC a
ciaR_F GATTTCAGCCCTTGAGCG
ciaR_R CCGAAGCAATCATCTCGTAG
ciaR_Fmid ;AAAAACTAACAGATTAAAAAAATTATAAGGGTATCTTTTAAAAGATGTTCAGT SOE PCR for ciaR::spec
ciaR_Rmid GGGATCCACTAGTTCTAGAGAGAAACTCCTCCTTATTAAAACTATTATACC
ciaR_F0 CGTCGTTTGTTGGCTGAG ciaR::spec strain sequence verification
ciaR_RO CAGAAGAAGCTGATCTGTGAC 5P a
agalfusion_F AGGATTTGGTAGACAGCTTGG
agalfusion_R TGCCAAACCAACCATCATCTAA SOE PCR for a-galactosidase reporter

agalfusion_Rmid

TGAAGAAGGTTTTTATATTACAGCTCCATTACTTCACCTCATCACTTTATTG
ATTATATT
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strains




agalfusion_Fmid

ATGGGAGTTAGGATAGAGAATAATCTATTTT

agalfus-PlacA_F

agalfus-PlacA R

CGATACCGTCGACCTCGAGATCAAAAGTAAAAAATAAATAACAAAAACAA
ACAAAAGCTGTTG
AAAATAGATTATTCTCTATCCTAACTCCCATATTGTATACTCCTTTTTATTT
TTTCTATGCTG

SOE PCR for PlacA a-galactosidase
reporter strain

agalfus-PnagB_F

agalfus-PnagB_R

CGATACCGTCGACCTCGAGATCATATTTGTTCATTCTTTCTAAGTTCTAATC
CTATCC
ATAGATTATTCTCTATCCTAACTCCCATCTTTTCATCCTCCATTTTTGTCTAT
ATTTATT

SOE PCR for PnagB a-galactosidase
reporter strain

agalfus-PfruR_F

agalfus-PfruR_R

CGATACCGTCGACCTCGAGATCTTGAGTAATCTTCCAATACTTACTCAAAT
AGT
AAAATAGATTATTCTCTATCCTAACTCCCATTGAATCACCTCCTGTTATCGT
T

SOE PCR for PfruR a-galactosidase
reporter strain

agalfusion_FO
agalfusion_RO

GCTGTTCGGCTTAGGGAT
AGTCCAAACTGCAAACCT

a-galactosidase reporter strains sequence
verification

SP_0061-3comp_Fmid

SP_0061-3comp_Rmid

CTAAAACAAAAAAGGAGGAATGACAATAATGACAATTGTAGGATGCCGTA
TTG

GTAAGCCAACGCGTCCCCTTATTCATCTTCGTCATCATCGAAGC

SOE PCR for GIcNAc/gal PTS
complementation in trans

SP_1185-6comp_Fmid

SP_1185-6comp_Fmid

CTAAAACAAAAAAGGAGGAATGACAATAATGAATAGAGAAGAAGTAACA
TTGTTAGG

GTAAGCCAACGCGTCCCCTTAATCGAATTGCGCTTGTACG

SOE PCR for lac PTS complementation in
trans

SP_fruAcomp_Fmid
SP_fruAcomp_Fmid

CTAAAACAAAAAAGGAGGAATGACAATAATGAAAATTCAAGACCTATTGA
GAAAAGATG

GTAAGCCAACGCGTCCCCTTATGCTTGTGGTTTGCGTAG

SOE PCR for fru PTS complementation in
trans

SOE PCR for PTS complementation in

Pman_R TATTGTCATTCCTCCTTTTTTGTTTTAG .
— trans strains
SP_00613_F TGATATTGACCTTTACGCAGGG GlcNAc/gal PTS comp. in trans sequence
_ - verification
SP_1186-3' F TGATCTTGTTATCCTTGCCCCT lac PTS comp. in trans sequence
_ — verification
fruA3'_F AGTAGCAGGTGGACTCGT fru PTS comp. in trans sequence
_ verification
SP 0451 F GCCAGAAATGGAAGAGCG
SP 0451 R CCTCACCTTCACCGTAACAC SOE PCR for SP_0451L:cat
SP_0451_Fmid AGGCCTAATGACTGGCTTTTATAATAATCTTTGGATAACGGCGGAT
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SP_0451_Rmid

TACCGTCGACCTCGAGATCAGCCATGTTTTTCTCCTATTTTCTTC

SP_0451_FO TGGTAGGTGTCGATGAGGE SP_0451::cat strain sequence verification
SP_0451_R0O GTAACATCCTACCTGCAACTGG - B q
SP_1473 F AGTTGACCTTGCTCGTGC
SP1473_R TCACCAACGAAGGCACTG
SP 1473 Emid AGGCCTAATGACTGGCTTTTATAATAATAATACTCTTCGAAAATCAAATTC SOE PCR for SP_1473::cat

- - AAACCAC
SP1473_Rmid ATACCGTCGACCTCGAGATCTTCTTCTCCTTTGTAATAAGATAAAGTCCG
SP_1473 F0 CGTACCGGTCAAMTCACTGT SP_1473::cat strain sequence verification
SP1473_R0O GATGCTCCAGGTGTTAATGC - " q
rpll_FoRT CGACCATCTGGACCAACTTT For gRT-PCR of housekeeping gene rpll
rpll_RgRT CTAGCCAAAGAAGCGACTGC (SP_2204)
SP_0061_FgRT CTCGTAAACCAGACCGCTTC For qRT-PCR SP_0061
SP_0061_RqRT CATTTGGAACCATCTGAGCA
SP_1186_FgRT GCTGCTGAAGCTGGTGATTT For qRT-PCR of SP_1186
SP_1186_RgRT GCCATGCATCATGGTTACAC
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