Accepted Manuscript

]ubercu

Proteomic analysis reveals that sulfamethoxazole induces oxidative stress in M.
tuberculosis

R. Sarkar, C. Mdladla, L. Macingwana, R.-D. Pietersen, A.H. Ngwane, D.L. Tabb,
P.D. van Helden, |. Wiid, B. Baker

Pl S1472-9792(18)30039-8
DOI: 10.1016/j.tube.2018.05.010
Reference: YTUBE 1707

To appearin:  Tuberculosis

Received Date: 2 February 2018
Revised Date: 27 March 2018
Accepted Date: 15 May 2018

Please cite this article as: Sarkar R, Mdladla C, Macingwana L, Pietersen R-D, Ngwane AH, Tabb DL,
van Helden PD, Wiid I, Baker B, Proteomic analysis reveals that sulfamethoxazole induces oxidative
stress in M. tuberculosis, Tuberculosis (2018), doi: 10.1016/j.tube.2018.05.010.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.tube.2018.05.010

00O N O U B W N P

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

26

27
28
29
30
31

Proteomic analysis reveals that Sulfamethoxazaladas oxidative stress . tuberculosis

R. Sarkal, C. Mdladla, L. Macingwana, R-D. Pietersel) A.H. Ngwané D.L. Tabld, P.D. van Heldeh

. Wiid*, B. Baket*

'DST-NRF Centre of Excellence for Biomedical Tubéusis Research, South African Medical Research
Council Centre for Tuberculosis Research, DivisibiMolecular Biology and Human Genetics, Faculty
of Medicine and Health Sciences, Stellenbosch Usitye PO Box 241, Cape Town 8000, South Africa.
*Corresponding author Tel: + (27)-21-9389402; Fax27)-21-9389863; E-mail: brubaker@sun.ac.za

Summary

The emerging resistance of tuberculosis (TB) toremir first line drugs (isoniazid, rifampicin,
pyrazinamide, ethambutol) warrants alternative tineat approaches with broad-spectrum efficacy.
Previously, we have shown that sulfamethoxazoleXBMas synergestic activity with rifampicin against
Mycobacterium tuberculosis. The primary target of SMX iflP1 in mycobacteria; however, SMX may
affect other secondary targetsvhtuberculosis. This study investigated the potential additicaagjets of
SMX in a clinical isolate oM. tuberculosis using Orbitrap mass spectrometry to identify differengial
expressed proteins following treatment with a sthdl concentration of SMX. Raw data have been
deposited as ProteomeXchange accession PXD0093t5rGteomic analysis identified approximately
1500 proteins in total of which 46 proteins wer8edéentially regulated as a result of SMX treatment
These included 25 upregulated and 21 downregulatetgins. The oxidative stress proteins (Rv2428,
AhpC and Rv2394, GgtB) and an enzyme from the mdactransport chain (Ndh-1l, Rv1854c) were
found to be upregulated. Gene expression analysiglated with the observed proteomic changes. In
conclusion our results show that SMX treatment odrag sensitivé. tuberculosis clinical isolate
resulted in the regulation of proteins involvedhie oxidative stress response, indicating the itidoof

oxidative stress by SMX in mycobacteria.
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Introduction

Mycobacterium tuberculosis is a highly infectious pathogen causing tubercsld3iB) in 10.4 million
people worldwide with 1.5 million deaths includifgd million individuals with HIV-TB co-infection
[1,2]. Thus, new and effective drugs are urgendgded to combat MDR (multi drug-resistant) and XDR
(extensively drug-resistant) tuberculosis, howenex drug development is extremely expensive and tim

consuming.
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