
 

 

1 

 



 

 

1 

 

 

 

 

 

Supplementary Materials for 
 

Mycobacterium tuberculosis senses host Interferon- via the membrane protein 

MmpL10 

 
Mohamed Ahmed1,2, Jared Mackenzie1, Liku Tezera3,5, Robert Krause1,2, Barry Truebody1, 

Diana Garay-Baquero3, Andres Vallejo3, Katya Govender1,2, John Adamson1, Hayden Fisher7,8,9, 

Jonathan W. Essex4,9, Salah Mansour3,4, Paul Elkington3,4, Adrie JC Steyn1,6, Alasdair Leslie1,2,5* 

 

*Correspondence to: al.leslie@ahri.org 

 

 

This PDF file includes: 

 

Figs. S1 to S7 

Tables S1 to S3 

 

 

 

 

  

mailto:al.leslie@ahri.org


 

 

2 

 

 

  

Fig. S1. Murine recombinant IFN- increases Mtb OCR. 

The mouse is the most used animal model used for investigations into basic immunology during 

Mtb infection. Addition of recombinant murine IFN- to Mtb at indicated concentrations (ng/mL) 

induces dose-dependent increase in OCR similar to the effect seen with human IFN-. Data are 

shown as mean ± SEM of n=3-5 technical replicates and represent at a minimum two independent 

experiments. Tukey’s correction multiple-comparison test was used for the statistical analysis. 

***p<0.001. 
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Fig. S2. Binding of IFN- to Mtb. 

IFN- binds to formalin-fixed Mtb in a dose-dependent manner at indicated concentrations 

(ng/mL) as measured by ELISA. This assay complements the binding observed by flow cytometry 

and confocal microscopy. Data are shown as mean ± SEM of n=3 technical replicates and represent 

at a minimum two independent experiments. 
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Fig. S3. Ionic spectrum of unique MmpL10 fragment obtained by HCD fragmentation. 

Unique fragment spectrum to Mtb MmpL10 obtained by higher energy collisional dissociation 

fragmentation. 

  



 

 

5 

 

  

Fig. S4. IFN- increases OCR in several Mtb mmpls. 

Human recombinant IFN- increases OCR in several Mtb mmpls to confirm this effect is 

mediated by MmpL10. Data are shown as mean ± SEM of n=3-6 technical replicates and represent 

at a minimum two independent experiments. Tukey’s correction multiple-comparison test was 

used for the statistical analysis. *p<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

C
on

tro
l Δ

m
m

pl
4

IF
N
-γ
Δ
m

m
pl
4

C
on

tro
l Δ

m
m

pl
5

IF
N
-γ
Δ
m

m
pl
5

C
on

tro
l Δ

m
m

pl
8

IF
N
-γ
Δ
m

m
pl
8

C
on

tro
l Δ

m
m

pl
11

IF
N
-γ
Δ
m

m
pl
11

0

50

100

150

200
%

O
C

R
** * *



 

 

6 

 

 

 

 

 

Fig. S5. Interquartile range analysis of RNA sequencing. 

Control samples denoted with C; IFN--treated samples denoted by IFN. Five replicates per 

condition. Blue square indicates 1SD, red square 2SD and green square 3SD. 
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Fig. S6. Effect of IFN- on Mtb burden is mediated by MmpL10. 

The role of MmpL10 in IFN--driven Mtb infection is investigated by comparing growth of wild-

type, mmpl10 mutant and mmpl10-complement. At day 15, IFN- supplementation (ng/mL) of 

the culture media resulted in a statistically significant increased CFU count of Mtb wild type but 

not mmpl10 mutant. The effect was restored in the mmpl10-complement with a higher increase 

in CFU count compared to wild-type. Data are presented as mean ± SEM of n=3-5 technical 

replicates and are representative of two experiments done in triplicates. Dunnett’s multiple 

comparison test was used for the statistical analysis. *p<0.05, **p<0.01, ***p<0.001. 
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Fig. S7. IFN- does not enhance growth of Mtb cultures. 

In contrast to infection of PBMCs, addition of human recombinant IFN- to Mtb in broth only does 

not increase bacterial growth. No significant differences in CFU count were observed between 

after IFN- supplementation (100 ng/mL) on day 12. Cytokine was added on day 0 or day 8. Data 

are presented as mean ± SEM of n=3 technical replicates and are representative of two independent 

experiments in triplicates. Dunnett’s multiple comparison test was used for the statistical analysis. 

ns = not significant. 
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Fig. S8. Uncropped images of gel and blots. 

Upper left-hand panel: 7.5% native polyacrylamide gel stained with Commassie Blue. Upper right-

hand panel: Blot incubated with IFN- and anti-IFN- antibody. Bottom left-hand panel: Control 

blot incubated with IFN- without anti-IFN- antibody. Bottom right-hand panel: Control blot 

incubated without IFN- and with anti-IFN- antibody. Lanes 1-3 contain lysate of wildtype Mtb. 

Lanes 4-6 contain lysate of mmpl10 mutant. Lanes 7-9 contain lysate of BCG. Amount of protein 

loaded 25 g, 5 g and 1 g per lysate starting at the highest amount. MWM: molecular wight 

marker. kDa: kilodalton. 
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Table S1. Proteins in immunoreactive membrane bands corresponding to peptide 

fragments observed by mass spectrometry. 

Shotgun mass spectrometry detected several peptides in the immunoreactive band. Only MmpL10 

is a characterized membrane-associated protein. 
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Table S2. List of Mtb mmpls. 

List of all Mtb mmpls used in this study taken from JHU transposon mutant library. 
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Table S3. Extended list of differentially expressed Mtb genes. 

All differentially regulated genes in Mtb after 18 hours IFN- incubation. Controls are denoted 

by C; IFN- stimulated samples are denoted by IFN, n=5 per group.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


