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Extended Data Fig. 3 | Data processing workflow and cryo-EM map validation
for MtbEC with AAP-SO,. a, Cryo-EM pipeline applied for data processing of
MtbEC with AAP-SO,. Dose-fractionated movies (14,454) were frame aligned
and summed using MotionCor2?*. Motion-corrected micrographs were then
imported into cryoSPARC4 (CS4)%. CTFs were estimated by Patch CTF, and CS4
Blob Picker was used to pick and extract particles. Next, particles were curated
using 3 rounds of CS4 heterogeneous refinement (6 classes each) and unwanted
particles [junk particles] were removed. The remaining particles [RNAP]

(n=347.6k) were polished in RELION®***” and refined with CS4 non-uniform
refinement. Lastly, local CTF refinement was performed on curated particles to
get the final map. b, Quantification of orientation bias using gold standard FSC
(red line) and conical FSC (cFSC) of MtbEC with AAP-SO,, generated with CS4
orientation diagnostics”, indicate minimal orientation bias and a conical FSC
Area Ratio (cFAR) of 0.85, ¢, Maps representing the local resolution calculations,
generated using blocres from the Bsoft package'**'*. The green box indicates the
binding pocket of AAP-SO, and shows the local resolution (2.5 A) in that area.
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Extended Data Fig. 4 | Differences between CBR703, D-AAP1and AAP-SO,
binding. a, Overall alignment between Mtb RNAP structure bound to D-AAP1
(SUHE; grey)* and AAP-SO, (in color). Global RMSD is 1.142 A over 2557 atoms.

b, Alignment of the rim helices and F-loop region upon D-AAP1 (grey) versus
AAP-SO, (in color) binding. RMSD of the rim helices and F-loop between the two
structuresis 2.69 A over 82 Ca atoms. ¢, Sequence variation between the Mtb and
Ecobinding pockets. Conserved residues are highlight in grey. Hydrogen bonds

(H-bonds) between CBR703 and E. coli (light blue) as well as between D-AAP1
(yellow) and AAP-SO, (light green) are dotted. Interactions were calculated
using LIGPLOT®’ with a3.5 A cut-off for hydrogen bonds. ¢, Residues conferring
resistance to CBR703, D-AAP1and AAP-SO, (this study) are indicated in dark
blue, orange and green respectively. Alignments were performed in PyMOL (The
PyMOL Molecular Graphics System, Version 3.03 Schrodinger, LLC).
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(=3.27+0.08,3.10 £ 0.06,2.64 + 0.04 pM). Data are mean+s.e.m. (n=3).
d, Time-kill experiment showing the effect of DMSO and AAP-SO, on WT H37Rv,
S450L, and BH445Y strains over 10 days of exposure. Data are from duplicate
biological cultures treated with AAP-SO, at 1.38 uM. e, Time-kill experiment
showing the development of resistance to AAP-SO, (1.38 uM) in duplicate WT,
S450L, and BH445Y strains over 24 days.

Extended Data Fig. 5| AAP-SO, binds Rif-resistant and WT RNAP similarly
but affect WT, BS450L and BH445Y Mtb differentially. a, Growth of isogenic
WT H37Rv and S450L and BH445Y mutant strains in drug-free conditions.

b, Native mass spectrometry analysis of WT, 3S450L and fH445Y RNAP core
bound to AAP-SO,. ¢, MIC assay for EMB. MIC, values for WT, 3S450L, and
BH445Y are 667.9 +17.3,633.0 +£12.7,and 540.0 + 8.2 ng/ml, respectively
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Extended Data Fig. 6 | Fidaxomicin (Fdx) enhanceskilling of rifampicin (Rif)
in culture but not in caseum. a, Time-kill assay showing the effects of DMSO
(control), Fdx monotherapy (2x WT MICoo = 749 nM), Rif monotherapy (20x
WT MICyo =243 nM), and the combination of Rif 20x WT MICyo =243 nM) with
Fdx (2x WT MICoo =749 nM) on WT Mtb c.f.u. ml™ over 24 days. Data represent

mean +s.d. (n =2biological replicates). b, Bactericidal activity of Fdx, Rif,

and their combination in the ex vivo rabbit caseum model. Log-fold changein
c.f.u.mlrelative to the vehicle control is shown. Data represent mean +s.d.
(n=3experimental replicates). ¢, Stability of Fdx (% of the compound remaining)
in rabbit caseum homogenate assessed over 7 days.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Data availability. All unique/stable reagents generated in this study are available without restriction from the lead contact, Elizabeth Campbell
(campbee@rockefeller.edu). The cryo-EM density maps and atomic coordinates have been deposited in the EMDataBank and Protein Data Bank as follows: MtbEC
AAP-SO2 (EMD-48561 and PDB 9MRQ). The atomic models used for initial model building and analysis are available from the Protein Data Bank under the accession
codes PDB ID: 8E95.
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Laboratory animals New Zealand White rabbits
Wild animals The study did not involve wild animals
Reporting on sex For the purposes of this study, we used caseum specimens that were removed from the pulmonary granulomas of female rabbits

(infection and necropsy procedures were appropriately referenced in Methods). The caseum specimen was used under ex vivo
conditions (96-well plates) using a referenced protocol, with focus on the phenotype of the resident bacterial population. Given our
very specific focus on non-replicating M. tuberculosis bacilli in the necrotic ex vivo tissue specimen, we do not consider any gender
factors in this study.

Field-collected samples  The study did not involve field-collected samples.

Ethics oversight Animal studies were carried out with approval from the Institutional Animal Care and Use Committees of the National Institute of
Allergy and Infection Disease, NIH, MD (protocol number LCIM-3)

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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