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Figure S1. Environmental influences of corem 71. Related to Figure 2. (A) Histogram of mean 

delta fitness between acidic pH and neutral pH from 1000 permutations to generate shuffled gene 

sets. In each permutation, the produced shuffled gene set had the same size as corem 71. The 

orange line represents the observed value for corem 71. Inset displays the results of same analysis 

with mean delta fitness between the presence and absence of 0.05% SDS. (B) Upset plot of genes 



in corems with similar environmental influences. Graph plots the number of genes in each corem 

and the intersection of genes within multiple corems. Each column corresponds to a single corem 

(single dot) or a set of corems (dots connected by lines below the X axis) containing the same 

genes. The number of genes in each set appears above the column, while the corems shared are 

indicated in the graphic below the column, with the corem numbers on the left. The enrichment 

(P-value) of environmental influences for each corem, calculated by hypergeometric test with BH 

correction is shown on the right. (C) Quantification (mean ± s.d., n = 3 biological replicates) of 

corem 532 genes’ mRNA levels by microarray. H37Rv cells were grown in the presence of 

cholesterol for indicated time and compared to control. Data is from Yang Liu and Gary 

Schoolnik’s unpublished carbon sources data. 

 

 

 

  



 

 

 
 
Figure S2. CRISPRi knockdown of mtrA with PAMs of various “strengths” in M. 

tuberculosis. Related to Figure 2. (A) Quantification (mean ± SD, n = 3 biological replicates) of 

mtrA mRNA levels by RT-qPCR. Strains were grown ± ATc for 4 days before collecting RNA. 

(B) Serial 10-fold dilutions of M. tuberculosis H37Rv CRISPRi strains with sgRNA2 and sgRNA3 

targeting mtrA were spotted on 7H10 agar plates with (+ATc) or without ATc (-ATc control). (C) 



Photographs of liquid cultures of the indicated strains. (D) Growth of M. tuberculosis H37Rv 

CRISPRi strain with sgRNA5 in liquid 7H9-rich media with (solid line) or without (dotted line) 

ATc. Growth was monitored daily by optical density at 650 nm. Points are the average of three 

biological replicates and error bars represent standard deviation. 

  



 

 
 

Figure S3. CRISPRi knockdown of mtrA in M. smegmatis. Related to Figure 2. (A) 

Quantification (mean ± SD, n = 3 biological replicates) of mtrA mRNA levels by RT-qPCR. Strains 

were grown ± ATc overnight before collecting RNA. (B) Growth of M. smegmatis mc2155 

CRISPRi strains with sgRNA1, sgRNA2, sgRNA3, control (ctrl) sgRNA, and sgRNA targeting 



the essential gene mmPL3 in liquid 7H9-rich media with (solid line) or without (dotted line) ATc. 

Growth was monitored hourly by optical density at 650 nm. Points are the average of three 

biological replicates and error bars represent standard deviation. (C) Volcano plot of differentially 

expressed genes for induced vs uninduced CRISPRi knockdown of mtrA in M. smegmatis. The 

significantly differentially expressed genes were selected by p-value < 0.01 and absolute log2 fold-

change > 1. Dots represent different genes, with labels for particular genes of interest. Grey dots 

are genes without significant different expression, red dots are significantly up-regulated genes (N 

= 58 genes) and blue dots are significantly down-regulated genes (N = 185 genes). The orange dots 

are all genes of corem 71. (D) MEME analysis was performed on the promoter regions of candidate 

genes found to be significantly downregulated upon mtrA knockdown in Msm (n = 17 genes). The 

motif logo of MtrA from Msm compared to GRE #11 and MtrA motif deciphered through analysis 

of ChIP-seq mapped binding locations in Mtb [S1]. The P-values from alignment carried out with 

Tomtom [S2] are shown. 

 

 

 
  



 

 

 

Figure S4. Conditional expression of MtrA regulatory target, ripA. Related to Figure 2. The 

expression of ripA in conditions significantly enriched in corem 71 ―acidic pH, hypoxia, 

starvation and treatment with respiratory inhibitors (e.g., clofazimine and bedaquiline). Other 

conditions not enriched in corem 71 (e.g., nitric oxide, SDS, and isoniazid treatment) are included 

for comparison. RipA is also found in corem 532 that is enriched in growth on cholesterol. Details 

of experimental conditions and data source are given in the table to the right. 

 

  



 
Figure S5. MtrA controls cell division in M. smegmatis. Related to Figure 4. Example 

micrographs of uninduced (-ATc) and induced (+ATc) CRISPRi knockdown of mtrA with 

sgRNA1 in Msm. After knockdown, cells were labeled with HCC-amino-D-alanine (HADA) for 

3.5 h. Red arrows indicate multiple septa and yellow arrow indicates the curved shape phenotype. 

Data are representative of at least two independent experiments. 

 

  



 



Figure S6. Antibiotic activity with mtrA knockdown. Related to Figure 5. (A) For each drug, 

the Log2 fold-change (L2FC) in IC50 for mtrA knockdown in Mtb compared to control (NT 

sgRNA) was compared to various physiochemical properties. The IC50 measurements were 

calculated using a nonlinear fit and the R2 values were determined using linear regression in 

GraphPad Prism. (B) The induced CRISPRi mtrA knockdown with sgRNA1 and control (ctrl) 

sgRNA strains of Msm were spread on LB plates containing 100 ng/ml ATc inducer in triplicate. 

A filter disc with 10 μl antibiotic was place in the center of plate and the diameter of inhibition of 

growth was measured after 4 days of growth. Antibiotic concentration on disc: cycloserine (100 

mg/ml); isoniazid (0.5 mg/ml); carbinicillin (100 mg/ml); rifampicin (0.5 mg/ml); vancomycin (6 

mg/ml). Significance was determined by Student's T-test. ****: p-value < 0.0001. Results are 

mean from technical triplicates. All data are representative of at least two independent 

experiments. (C) Mtb H37Rv was treated with 34 μg/mL of Compound 2 or 80 μg/mL of 

Compound 6 for 72 h. Cell pellets were collected for RNA extraction and mRNA was quantitated 

by RNA-seq.   



Table S1. sgRNAs used in this study.  

 
  



Table S2. Genes with predicted regulation by MtrA.  

 
Msm homologs in bold have significant MtrA binding site in their promoter. Genes shaded in grey are not 
part of corem 71. 
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