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>> BACKGROUND

The emergence of bacteria resistant to last resort antibiotics is responsible for more than 700,000 annual deaths and to respond to this emerging threat, new therapies are urgently needed. Methicillin-Resistant
Staphylococcus aureus (MRSA) has been prioritized as the most threatening multidrug resistant Gram+ (1).

>> INTRODUCTION

4 Thelsd Family. Ironisanessential nutrient
for all organisms, MRSA included. Iron-reg- IDs 5vmm and 3p5q, respectively) were retrieved from RCSB Protein Data Bank (www.rcsb.
ulated Surface Determinants (Isd) proteins, org). The complex was then parametrized with Amber 995B-ILDN force field, and solvated with

TIP3P model. All the simulations were performed with GROMACS 4.6.5. The following scheme sum-

also callea hemophor.es, sateguard the iron marizes several MD experiments that were carried out to test the dynamic evolution of the IsdB-Hb
supply: the Isd-mediated pathway starts complex.

with heme extraction from human hemo-
globin (Hb) until intracellular heme degrada-
tion, which will provide free iron for the bac-
teria.

>> MATERIALS AND METHODS

w Molecular dynamics to investigate the complex. IsdB and methemoglobin structures (PDB
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binding is performed by hemophores IsdB and IsdH: in this im-
age, the Hb (red) - hemophore (green) complex is shown. In par-
ticular, IsdB"' domain binds Hb, while in IsdB"*the heme transfer

occurs. Interfering with the recognition site (grey) can be an ef- @ Y601A COMPLEX
fective strategy to design a new class of antimicrobials. L—S" (IsdB-Hb) 550 ns
“4"Methemoglobin || &£
>> AIMS - (Hb) S DEPROTONATED
> Give a mechanicistic insight on the heme extraction process; ® Y601 COMPLEX
> Design a first-in-class antimicrobial to disrupt the hemophore-hemoglobin complex, (IsdB-Hb)

cutting down the iron supply, on which bacterial survival relies completely.

HEMOPHORE (IsdB) 1 ps

>> RESULTS

KMETHEI\/IOGLOBIN (Hb) 1 pS\ 4 COMPLEX (IsdB-Hb) 600 ns )

w Virtual screening to find inhibitors. The structures of methemoglobin (PDB ID: 3p5q) and
methemoglobin-haptoglobin complex (PDB ID: 4X0L) were submitted to Molecular Dynamics for
a more accurate conformational sampling (see the protocol in the previous section). The virtual
screening campaign was carried out with FLAP (Fingerprint for Ligand and proteins), developed
by Molecular Discovery Ldt. (www.moleculardiscovery.org). Details are provided by the following

flowchart.
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(PDB ID: 5vmm).
4. Emerging F helix disruption. As in the crystal structure of the IsdB-Hb complex the F helix of (1) [http:/www.who.int/medicines/areas/rational _use/PPLreport_2017_09_19.pdf?ua=1]

hemoglobin appears completely unfolded, the structure of this helix was monitored along the MD pro-
duction. In this line plot, the number of H bonds is quantified for each frame (red line for IsdB-Hb com- >> AKNOWLEDGEMENTS
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