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Table S1 List of plasmids, strains and oligonucleotides used.

A. Oligonucleotides used in this study

Name

Sequence (5>37)

Application

Primers used for cloning

Amplification region

Ms6238GR1bScal-s

cagtactCGTTGACAAGGCCACCATGC

Ms6238GR2HindllI-r

caagCcttCATCGAGGATGAGGTGACGC

Ms-mnoS upstream
region (47 bp)
including 5° of mnoS
gene (1152 bp)

Ms6238GR3bHindlll-s

caagcttGGCACGCAGGATCTGGTCGA

Ms6238GR4bBamH]I-r

cggatcCGGTGGTCGCGGAGATGAAC

Ms-mnoS downstream
region (546 bp)
including 3’ of mnoS
gene (1152 bp)

Ms6236GR1b-Scal-s

cagtactACGGCCCACCGAAACTCGTG

Ms6236GR2b-HindlI1-r

caagctTCACGTTCCAGCAGCGA

Ms-mnoR upstream
region (89 bp)
including 5’ of mnoR
gene (651 bp)

Ms6236GR3Hindlll-s

caagcttTGACAGTGCGTTCGACTCCCG

Ms6236GR4BamHI-r

cggatccGCGCACCGCGACTAGTTCGT

Ms-mnoR downstream
region (112 bp)
including 3’ of mnoR
gene (651 bp)

Ms6238Bglll-s

cagatctGTGGCCGAAGCGGCCCGCAC

Ms6238Xbal-r

ctctagaTTATCGTCTGTTCCCTTCGGTC
CTGG

Confirmation of the
genotype of the
AmnoS SCO/DCO
mutant

Ms6236BamHI-s

cggatccATGACCGTCACGACGCGCGAG

Ms6236Xbal-r

ctctagaTTAGATCAACCCGCGCTTGCTC
G

Confirmation of the
genotype of the
AmnoR SCO/DCO
mutant

Ms6236BamHI-s

cggatccATGACCGTCACGACGCGCGAG

Ms6236Xbal-r

ctctagaTTAGATCAACCCGCGCTTGCTC
G

Msmeg-mnoR gene to
clone into pMV306-
under Pami promoter

Ms6238Bglll-s

cagatctGTGGCCGAAGCGGCCCGCAC

Ms6238Xbal-r

ctctagaTTATCGTCTGTTCCCTTCGGTC
CTGG

Msmeg-mnoS gene to
clone into pMV306-
under Pami promoter




MsmnoR-s

cggatccgatgaccgtcacgacgegegagate

MsmnoR-r

caagcttctagatcaacccgegcttgeteg

Msmeg-mnoR gene to
clone into pHIS
expression vector

Primers used for gRT-
PCR

Ms6236RTPCR-s

AAGTCCGATCCGGCCGAGAGC

Ms6236RTPCR-r

CGCTGCTGGAACGTGAGGACG

Gene expression
analysis mnoR

Ms6238RTPCR-s

ACCGGAACTGCGCCAGGTGC

Ms6238RTPCR-r

CTCATCCTCGATGCCGACGGG

Gene expression
analysis mnoS

MsSigARTPCR-s CCAAGGGCTACAAGTTCTCG Gene expression
analysis sigA
MsSigARTPCR-r TGGATCTCCAGCACCTTCTC
MswhiB4RTPCR-s AGCACCGGGACTCCGAAGCG Gene expression
i analysis msmeg_1831
MswhiB4RTPCR-r CGATTGTCGAGCGCGTCCG

Msrel ARTPCR-s

TGTCCAGCTTGGTCACACCGTCG

Msrel ARTPCR-r

AGCTCGGCATGGACACCACCAC

Gene expression
analysis msmeg_5571

Primers used for EMSA

MnoR-motif-perfect-s

Cy5-
gcctgagegatctggggctctgagcaccctegeccaceggt
gagccgecggtgggeggecacccetgeccgaccggacagt
tctgecg

MnoR-motif-perfect-r

cggcagaactgtccggtcgggeagggtggecgeccaccg
gcggctcaccggtgggegagggtgetcagagecccagate

gctcagge

MnoR-motif-2MM-s

Cy5-
acctggcggatctgagcccggcaggcgatccgeacaccy
gtaccgtgctggtgggcegegagecccgagttgetggtegec
cgcgacy

MnoR-motif-2MM-r

cgtcgcgggcegaccagcaacteggggcetcgegeccacca
agcacggtaccggtgtgcggatcgectgecgggctcagat
ccgecaggt




MnoR-motif-3MM-s

Cy5-
gctggaggaggcgttcaccgcetgactggetcgeccageact
cctaagccggtgggegecgtcaccegeggeaccaccggtt
acaacc

MnoR-motif-3MM-r

ggttgtaaccggtggtgccgegggtgacggegeccaccgg
cttaggagtgctgggegagecagtcageggtgaacgecte
ctccage

MnoR-motif-4MM-s

Cy5-
cacgctgatcacgtccgacgtcgacgagcegegaccagecy
ttcatcaccggtgagcgcaccaaggaaggcttcttccgegtg
aagaa

MnoR-motif-4MM-r

ttcttcacgcggaagaagccttecttggtgegetcaceggty
atgaacggctggtcgegcetegtegacgtcggacgtgatcag
cgtg

B. Strains used in this study

Name Description Reference
Topl10F’ Escherichia coli strain Invitrogen
Mc?155 M. smegmatis wild type Laboratory stock
BL21 (DE3) E. coli strain Novagen
AmnoS M. smegmatis mnoS mutant This study
AmnoR M. smegmatis mnoR mutant This study
AmnoS/R M. smegmatis mnoS/R mutant This study
AmnoS-PamimnoS M. smegmatis AmnoS mutant, carrying This study

mnoS with internal deletion, complemented

with mnoS gene under Pami promoter in attB

site
AmnoR-PamimnoR M. smegmatis AmnoR mutant, carrying This study

mnoR with internal deletion, complemented

with mnoR gene under Pami promoter in attB

site
AmMNOS/R-Pam2mnoS/R M. smegmatis AmnoS/R mutant, carrying This study

mnoS/R with internal deletion,
complemented with mnoS/R gene under Pami
promoter in attB site




C. Plasmids used in this study

pJET 1.2/blunt

Blunt cloning vector, AmpR, for subcloning
of gene fragments

Thermo Scientific

p2NIL Suicidal gene delivery vector, (Parish & Stoker,
nonreplicating in mycobacteria, Kan® 2000)
pGoall7 Source of Pacl cassette, AmpR (Parish & Stoker,
2000)
pPMV306K Mycobacterial integrating vector, Kan® Med-Immune Inc
pJAM2 Mycobacterial integrating vector, Kan® (Triccas et al., 1998)
pHIS E. coli expression vector enabling the (Sheffield et al., 1999)
purification of HIS-tagged protein, AmpR
pKS23 pHIS carrying mnoR This study
pKS10 p2NIL carrying AmnoS with flanking This study
regions and Pacl cassette from pGOAL17
pKS11 p2NIL carrying AmnoR with flanking This study
regions and Pacl cassette from pGOAL17
pKS12 p2NIL carrying AmnoSR with flanking This study
regions and Pacl cassette from pGOAL17
pKS19 Mycobacterial integrating vector carrying This study
M. smegmatis mnoR under Pami promoter
pKS20 Mycobacterial integrating vector carrying This study
M. smegmatis mnoS under Pami promoter
pKS22 Mycobacterial integrating vector carrying This study

M. smegmatis mnoSR under Pami promoter




Figure S1.

M
kb WT SCO DCoO
A mnoR
Kpnl probe Kpnl 6,0 e
3,0
2,5
.| A301bp £ 2,0
N — 651 bp 1,5
T—— (L[] —— < mNOR (1010bp)
W . 4qmmm pmnoR (701bp)
B M
kb WT SCO Dco
mnoS _—
-
robe "
EcoRI e probe | Pvull 6,0 ﬁ %
3,0 % e 4
: D559 bp : v :
o3 2,0 -t Y ¢amm mnoS (1721bp)
Rt 1152 b ---eeeemeeeeenst 1,5 ..
i : W e S S qmmm AmnoS (1162bp)
......................... L T
1,0
Cc
M
mnoS/R kb WT SCO DCO
A1491 bp 3,0
EcoRI probe Kpnl 2,5 irmte
2,0 .
1,5 ..

- - === mnoS/R (1010bp)

- “ 4mmm AmnoS/R (700bp)

Figure S1. Genotype analysis of mutants by Southern blot hybridization. Genomic organization
of mnoR gene with restriction sites used for digestion of chromosomal DNA and Southern blot
hybridization of chromosomal DNA isolated from wild-type M. smegmatis (WT), single cross-
over (SCO) and double cross over (DCO) (A). Genomic organization of mnoS gene with
restriction sites used for digestion of chromosomal DNA and Southern blotting analysis of
chromosomal DNA isolated from wild-type M. smegmatis (WT), SCO and DCO (B). Genomic
organization of mnoS/R genes with restriction sites used for digestion of chromosomal DNA
and Southern blotting analysis of chromosomal DNA isolated from wild-type M. smegmatis

(WT), SCO and DCO (C). M - 1kb ladder.
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Figure S2. Phenotypic analyses of mutants defective in the synthesis of MnoSR two
component system in M. smegmatis. Kinetics of growth of AmnoS, AmnoR, AmnoS/R and
wild-type M. smegmatis strains cultured in rich media, Middlebrook 7H9 supplemented with
OADC (A) and carbon limiting Sauton’s medium containing 2% glucose (B). The growth of
strains was evaluated by measuring the ODsoo at the indicated time points. The displayed values

are the average + standard deviation from three independent experiments.
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Figure S3. Kinetics of growth for mutant strains and wild-type M. smegmatis propagated in

carbon-limiting Sauton's medium, where glucose was replaced with xylitol (A), glycerol (B),

and ethylene glycol (C). To monitor optical density measurements during the lag phase of

growth, the data are presented in two graphs: one up to 12 hours and another up to 48 hours.

The statistical significance was determined using Ordinary one-way ANOVA, Sidak’s multiple

comparison test: *** p < 0.0001, (B) * p=0.0179 for AmnoS/R, ** p = 0.015 for AmnoS/R,

(C) * p = 0.0136 for AmnoS/R.
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Figure S4. Multidimensional Scaling (MDS) analysis of the repeats of wild-type (WT)
and AmnoS/R (MUT) strains used in RNA-seq analyzes. Each repeat of the individual strain
is marked by blue, red, orange, brown, green and purple dots. The results were obtained using

Degust online data analysis platform.
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Figure S5. Kinetics of growth of mutant strains and wild-type M. smegmatis propagated

on carbon-limiting Sauton’s medium containing various carbon sources. Wild-type,

AmnoS, AmnoR, AmnoS/R were grown in the presence of the mannose (A), lactose (B), maltose
(C), ribose (D), xylose (E) and galactose (F) at final concentration 0.5%. Growth of strains was

determined by measuring the ODeoo at indicated time points and was shown on the graphs as

averages from three independent experiments + standard deviation.
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Figure S6. Kinetics of growth of mutant strains and wild-type M. smegmatis propagated
on carbon-limiting Sauton’s medium containing sodium formate (A) and sodium pyruvate
(B). Growth of strains was determined by measuring the ODgoo at indicated time points and was

shown on the graphs as averages from three independent experiments + standard deviation.
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Figure S7. Kinetics of growth of mutant strains and wild-type M. smegmatis propagated

on nitrogen-limiting Sauton’s medium containing various nitrogen sources. Wild-type,

AmnoS, AmnoR, AmnoS/R were grown in the presence of the urea (B), uric acid (C), histidine

(D), leucine (E), ammonium sulfate (F), allantoin (G), hydantoin (H), proline (I), methionine

(J), potassium L-glutamate (K), all at 10 mM final concentration acetamide (SmM) (L). Growth

in nitrogen-free Sauton’s medium was the negative control (A). Growth of strains was

determined by measuring the ODsoo at indicated time points and was shown on the graphs as

averages from three independent experiments + standard deviation.
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Figure S8. Interactions between MnoR response regulator and promoter region of
msmeg_6242 (mno). Perfect palindromic sequence or sequences carrying two (2MM), three
(3MM), and four (4MM) mutations were analyzed by EMSA. Schematic representation of the
operonic gene arrangement in the region of MnoSR two component system on the M. smegmatis
genome. The direction of relative transcription is marked with arrows. RR — response regulator;
HK — histidine kinase. Mutations in MnoR-binding sequence are marked in yellow. 5nM of
Cyb5-labelled DNA was incubated with 0, 0.5, 1, 2, 5 and 10 uM MnoR in buffer containing 10
ng salmon sperm DNA (B) or 100:1 excess ratio of polyA DNA to Cy5-labeled oligos (C).
Reactions were incubated for 30 min at 25 °C, DNA-MnoR complexes were separated in 5%
nondenaturing polyacrylamide gels and visualized using Azure fluorescence visualization

system.
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