Supplementary Material

1. Supplementary Figures and Tables

1.1. Supplementary Figures

Mtb::PLJR965-sgRNA1 murT - Sequencing output

5 - ..ATCAGTGATAGATATAATCTGGGAGCCGGCCGGETTTITIGGCCAGTTTTIGTACT

CGAAAGAAGCTACAAAGATAAGGCTTCATGCCGTAATC... - 3

Mib::PLIR965-sgRNA2 murT - Sequencing output

5° - ..ATCAGTGATAGATATAATCTGGGAGTCCAGCTGGTCTCCGGAGAGGTGTTTTIGTA

CTCGAAAGAAGCTACAAAGATAAGGCTTCATGCCGAAATC... -3’

Mtb::PLJR965-sgRNA1 gatD - Sequencing output

5 -  ...ATCAGTGATAGATATAATCTGGGAATCTCCCCEECEATGCCECCCAGTTTTIGTA

CTCGAAAGAAGCTACAAAGATAAGGCTTCATGCCGAAATC... -3

Mtb::PLJIR965-sgRNA2 gatD - Sequencing output

5 - .. ATCAGTGATAGATATAATCTEEGGAGCCCAAGGECEACGTICCEEEECETTTTIC

TACTCGAAAGAAGCTACAAAGATAAGGCTTCATGCCGAAATC... -3

Mtb::PLJR965-sgRNA1 namH - Sequencing output

5’ - ...CCTGGGGATTTGCGATCCCTATCAGTGATAGATATAATCTGGGAGTGACCTGEC
ACAGCTACETIGTTTTTGTACTCGAAAGAAGCTACAAAGATAAGGCTTCATGCCGAAATCAACAC
CCT...-3’

Mtb:: PLIR965-sgRNA2 namH - Sequencing output

5 -  ..TGGGGATTTGCGATCCCTATCAGTGATAGATATAATCTGGGAGCTGCCEECCTC
GETCTCCAGTTTTTGTACTCGAAAGAAGCTACAAAGATAAGGCTTCATGCCGAAAT... - 3’

Supplementary Fig. S1 - Sequencing results (5’ — 3’) of PLIR965 with the sgRNA
targeting each gene of interest (murT, gatD, or namH) in M. tuberculosis. The -10 site
is underlined in yellow, the insert or sgRNA is underlined in green and the dCas9
handle is painted in grey.
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Supplementary Fig. S2 - Domain architecture and structural organization of NamH.
(a) AlphaFold-predicted three-dimensional structure of NamH shown in two distinct
perspectives. The N-terminal UlaG domain (pink), belonging to the
metallo-B-lactamase fold, forms the catalytic core. The C-terminal Rieske-type
domain (green), corresponding to a NirD-like [2Fe-2S] motif, is likely involved in
electron transfer, which supports the N-glycolylation of muramic acid. The
remaining regions are shown in grey. (b) NCBI-predicted domain architecture of
NamH, based on conserved domain and COG analysis. The protein is annotated as
“an uncharacterized MBL fold metallo-hydrolase containing a Rieske (2Fe-2S)
domain”.
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Supplementary Fig. S3 - Mean log,, ratios of CFU/mL for the induced murT
(sgRNA1), gatD (sgRNA2) and namH (sgRNA1) knockdown mutants relative to the
induced control strain Mtb PLIR965 (ctrl) (at 1, 3, and 6 days post-infection. Ratios
were calculated as CFU/mL (mutant+ATc) divided by CFU/mL (PLJRS65+ATc).
Values below 0 indicate reduced intracellular growth relative to the induced control
vector (PLJR965+ATc). Error bars represent the standard error of the mean (SEM) of
the log-transformed values. This supplemental figure provides a normalized
visualization of the intracellular survival trends corresponding to those shown in Fig.
7. No statistical testing was performed; data are presented for descriptive purposes
only.



1.2. Supplementary Tables

Supplementary Table S1 - Bacterial strains, plasmids, and cell lines used in this study.

Bacterial strain, Lo Reference
. . Description
plasmid or cell line or source
Bacteria

Escherichia coli

recA1 endA1 gyr96 thi hsdR17 supE44 relA1
JM109 i Stratagene
A(lac-proAB) [F” traD36 proAB lac'ZAM15]

Mycobacterium
tuberculosis
Virulent strain derived from M. tuberculosis 25618™,
H37Rv
H37 ATCC
Plasmids
Sth1 dcas9 Tet® and KanR L5 Int attP for M.
PLJR965 (8631 bp) ] 35
tuberculosis
Celllines
) ) TIB-202™,
THP-1 Human-derived monocyte cell line

ATCC



Supplementary Table S2 - sgRNAs used to target murT, gatD, and namH in M. tuberculosis. ® - PAM strength was assessed in accordance
with the table repertoire of functional PAMs in vivo for dCas9sw defined by Rock et al.,, 2017 [35]; * - mRNA knockdown caused by the
electroporation of the indicated sgRNA in the M. tuberculosis WT strain was measured by gRT-PCR after ATc induction. Fold knockdown efficiency

is relative to an uninduced control plasmid containing the same sgRNA.

N
Target ame PAM Gen.e Base-pairing region of the sgRNA sequence BLASTed sequence in the genome of Fold
ene of the PAM strength?® Location (the 12 bp seed region is underlined) Mtb (seed region + PAM) knockdown
g oligos g 5'-3' (bp) P g g efficiency®
murT sgRNA1 5'-GCAGGAT-3' PAM9 927 5'- GCCGGCCGGGTTTTTGGCCA - 3' 5'- GGTTTTTGGCCAGCAGGAT - 3' 10.1
Rv3712
( ) SgRNA2  5'-TGAGCAA-3' PAM10 411 5'- GTCCAGCTGGTCTCGGGAGAGGT - 3' 5'- CTCGGGAGAGGTTGAGCAA - 3' 5.7
sgRNA1 5'-GCAGCAG-3' PAM13 110 5'- ATCTCGGCGGCGATGCCGCGCA-3' 5'- CGATGCCGCGCAGCAGCAG -3 1.9
gatD
Rv3713
( ) sgRNA2 5'-CGAGGAC-3' PAM15 486 5'- GCCCAAGGGCGACGTTCCGGGCC - 3 5'- ACGTTCCGGGCCCGAGGAC - 3' 7.0
namH sgRNA1 5'-TCGGAAG-3' PAM4 11 5'- GTGACCTGCACAGCTACCTT - 3' 5'- CACAGCTACCTTTCGGAAG - 3' 8.3
Rv3818
( ) SgRNA2  5'-TCAGAAA-3' PAM3 57 5'- GCTGCCGGCCTGGGTCTGGA - 3' 5'- CCTGGGTCTGGATCAGAAA - 3' 8.3




Supplementary Table S3 - Primers designed and synthesized to clone the targeting sgRNAs into PLJR965 for CRISPRi-mediated targeting
in M. tuberculosis. ® — PAM strength was described in accordance with the table of functional PAMs in vivo for dCas9sni-mediated targeting in
mycobacteria defined by Rock et al., 2017 [35]; » — Calculated with the Eurofins Genomics Melting temperature (T.) formula.

Gene

b
Target  Name of PAM PAM | ocation Primers Length o gc T
gene theoligos strength® _, _, (bp) (°C)
5'-3'(bp)
PFwd 5'- GGGAGCCGGCCGGGTTTTTGGCCA - 3' 71 71
sgRNA1 5'-GCAGGAT-3' PAM9 927 W 24
murT PRv 5'- AAACTGGCCAAAAACCCGGCCGGC - 3 63 68
(Rv3712) PFwd 5'-GGGAGTCCAGCTGGTCTCGGGAGAGGT -3' 67 73
sgRNA2 5'-TGAGCAA-3' PAM10 411 27
PRv 5'- AAACACCTCTCCCGAGACCAGCTGGAC - 3' 59 70
PFwd  5'- GGGAATCTCGGCGGCGATGCCGCGCA -3 73 74
sgRNA1 5'-GCAGCAG-3' PAM13 110 26
gatD PRv 5'- AAACTGCGCGGCATCGCCGCCGAGAT - 3' 65 71
Rv3713 PFwd 5'- -3
( ) sgRNA2 5'- CGAGGAC-3'  PAM15 486 5'- GGGAGCCCAAGGGCGACGTTCCGGGCC -3 7 78 77
PRv  5'-AAACGGCCCGGAACGTCGCCCTTIGGGC - 3' 70 74
PFwd 5'- GGGAGTGACCTGCACAGCTACCTT - 3' 58 66
sgRNA1 5'-TCGGAAG-3' PAM4 11 24
namH PRv 5'- AAACAAGGTAGCTGTGCAGGTCAC - 3' 50 63
Rv3818 PFwd 5'- GGGAGCTGCCGGCCTGGGTCTGGA - 3' 75 73
( ) SgRNA2  5'-TCAGAAA-3' PAM3 57 24
PRv 5'- AAACTCCAGACCCAGGCCGGCAGC - 3 67 70




Supplementary Table S4 - Primers used to quantify the mRNA expression levels of target genes murT, gatD, and namH by qRT-PCR in M.
tuberculosis. ? - qRT-PCR primers were designed to avoid primer secondary structures and sequence repeats, have at least 50% of GC content,
and have a T, between 57-63°C; ® - Calculated with the Eurofins Genomics T, formula; ¢ — AE designates the amplification efficiency calculated
for each pair of primers in a single-run gPCR amplification of the calibrator sample (M. tuberculosis WT), performed in triplicates.

gRT-PCR primers?®

Target gene Primer sequences L?;ﬁ;h % GC (I"g) :Irzzd(:;t) 2:;
SigA PFwd 5'- CGCGACATGATGTGGATCTG - 3' 20 55 59 186 80
(Rv2703)  PRv 5'- CCCCTTGGTGTAGTCGAACT - 3' 20 55 59
RV3711c PFwd 5’- GCTGCCCTAGAGAGTGC -3’ 17 65 58 95 87
PRv 5’-TCGTCGTGAGTCACCCG-3’ 17 65 58
murT PFwd 5'-GGGCGGGTTCCTGACG -3 16 75 60 180 104
(Rv3712)  PRv 5'-TGGGCATGAGGCGATGG -3 17 65 58
gatD PFwd 5" - GGCGACGGTTTTGATGGC -3’ 18 61 58 146 99
(Rv3713)  PRv 5’-TCCACCTCGGGCAAATCC -3’ 18 61 58
namH PFwd 5 - GTGTTCCTGGATCAGATGCG -3’ 20 55 59 149 9
(Rv3818)  PRv 5 -TTGTCGGTGGTAAAGATGGC - 3’ 20 50 57
PFwd 5'-TGGCTGCCACTGGACGTG - 3' 18 67 61
Rv3819 PRv 5'- GGTGGAGGGCGAGCAACTC - 3' 20 68 63 142 85




Supplementary Table S5 - Primers used to quantify the mRNA expression levels of target genes TNF-a, IL-1B3, and IL-10 by qRT-PCR in Mtb-
infected THP-1-derived macrophages. ? - qRT-PCR primers were designed to avoid primer secondary structures and sequence repeats, have at
least 50% of GC content, and have a T, between 57-63°C; ° - Calculated with the Eurofins Genomics T., formula; ¢ — AE designates the
amplification efficiency calculated for each pair of primers in a single-run gPCR amplification of the Mtb PLIR965-infected THP-1-macrophage
sample, performed in triplicates.

gRT-PCR primers?

Target . Length | Tm"  Product AE°
transcript Primer sequences (bp) % GC (°C) size(bp) (%) Reference
PF "-CT TACACTGAGCACC - 3' 1 1
GAPDH wd 5'- CTGGGCTACACTGAGCACC -3 9 63 6 101 86 Jiang & Li, 2022
PRv 5'- AAGTGGTCGTTGAGGGCAATG - 3 21 52 60
TNE-a PFwd 5'- CCAGGGACCTCTCTCTAATC -3 20 55 59 83 112 Shu etal., 2022
PRv 5'- ATGGGCTACAGGCTTGTCACT -3 21 52 60
PFwd 5'-TACTCACTTAAAGCCCGCCT - 3' T i
IL-18 20 50 57 77 9 Medeiros-Furquim
PRV 5'- ATGTGGGAGCGAATGACAGA - 3' etal., 2022
PFwd 5'- GCTGGAGGACTTTAAGGGTTACCT - 3' 24 50 63 Demers-Mathieu,
IL-10 109 117 Huston & Dallas,
PRv 5'- CTTGATGTCTGGGTCTTGGTTCT - 3' 23 48 61 2020
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