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The TetR family of transcriptional regulators is widespread in bacteria. KstR and KstR2 are two TetR
family repressors that regulate cholesterol metabolism in Mycobacterium tuberculosis and other
actinomycetes. KstR is essential for pathogenesis in Mtb and is a candidate for drug development [4]
[5]. Bioinformatic analysis of microarray data led to the identification of KstR, a transcriptional
repressor that predominantly modulates the expression of cholesterol degradation machinery in Mtb [6]
[7]. KstR can be thought of as a cholesterol detector: in the absence of cholesterol it represses
cholesterol metabolisation, whilst when cholesterol is present, it induces cholesterol metabolization [9].
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Ligand binding conformational change, (A) before and (B) after binding 

• Two known ligands found to bind to KstR
hydrophobic pocket
• Present as early members of 

cholesterol degradation pathway
• Both interact with arginine deep in 

domain pore

Diagram showing different binding models [9].
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The free conformation of KstR
loosely restrained, 

allowing it to take 

All simulations were prepared and performed with the GROMACS simulation package version 5.1.1, analysed with the GROMACS simulation package version 16.3.1. The simulations
were prepared, performed using GROMACS 5.1.2 MD package, Pymol 1.5, Chimera 1.12, MODELLER 9.18. The protein, DNA, and ligand parameters were determined by
CHARMM36, CHARMM27, and the online CGENFF database, respectively. All dynamical network analysis were performed with VMD 1.9.4, Network View plugin.
For all simulations TIP3P was selected as the water model, leap-frog as the time integrator, and LINCS as the constraint algorithm. Verlet was the cutoff scheme employed with a short
range cut off of 1.2 nm and the long-range electrostatics treated using the PME method. The temperature was maintained using the velocity-rescaling thermostat, while pressure was
maintained using the Berendsen barostat.

Tuberculosis (TB) causes more deaths annually than any other infectious disease [9]. The causative agent of TB
is Mycobacterium tuberculosis (Mtb). Mtb is a pathogenic bacterial species in the Mycobacteriaceae family.
Upon infecting a human host, Mtb targets the respiratory system, thriving in the lungs [1]. This can lead to
lifelong infections that are diagnosed as chronic TB [2]. Mtb can engage in cycles of activity and quiescence
within the host's lungs. The ability to fluctuate between activity and quiescence is essential to the virulence and
persistence of Mtb within a host [3].
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Schematic of cholesterol degradation pathway towards 3OChA-CoA in Mtb [8]. 

Ligand, 3OChA-CoA

Gene modulation of KstR is regulated by the presence of
metabolites produced early in cholesterol degradation. One of the
cholesterol metabolites discovered to have the highest affinity to
KstR is (3-oxocholest-4-en-26-oic acid) 3OChA-CoA [8].

The ligand binding pocket is lined almost entirely with hydrophobic amino acids
and is sandwiched between the helices α4, α5, α7 and α8 of the LBD.

on a diverse range 
of conformations.

KstR Protein

KstR bound to DNA. A) KstR interacting with DNA. Red dashed circle shows
the location of H-bonding network between Arg-17, Thr-52, Tyr-56, and Ala-49
of KstR and C(2) and T(3) of DNA. B) Closer image of the same hydrogen bond
network with polar contacts outlined. Red dashes represent polar
contacts between residues of KstR and specific sites of
the DNA phosphate backbone [9].

DNA binding produces
changes in the protein conformation.

ligand cannot bind productively. The
architecture of KstR is warped due to DNA pulling
The DBD regions of KstR together [9].

The ligand binding pocket formed by
the LBD is contorted so that the

The flexibility of apo
KstR is a consequence

of multiple structural
properties [9].
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A. two-step 
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Ligand-bound KstR APO KstR

A) two-step Induced- fit binding model

B) conformational selection binding model
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Therefore…
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