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Introduction

Histidine Hydrogen-Deuterium Exchange Mass Spectrometry “>_\ S
(His-HDX-MS) determines the HDX rates at the imidazole D"Y" " g K .
C2-hydrogen of histidine residues as it's HDX rate is ” T felgheeal e
significantly slower than the others. This property allows the >—/\ \ @/7)’ e .
HDX rate to evaluate the state of each histidine residue. Y47

(e.g. Histidine folded in protein: not deuterium substituted. Mechanism of the HDX reaction at the imidazole
Histidine exposed to heavy water: deuterium substituted)  C2 hydrogen of histidine.

It is known that binding of a ligand stabilizes proteins against chemical or heat-induced denaturation. Based on
this principle, several mass spectrometry-based proteomic approaches for identifying protein-ligand interactions
have been developed, such as SPROX (stability of proteins from rates of oxidation) and TPP (thermal proteome
profiling). Although these methods have shown encouraging results, identifying low abundant and multi-domain
proteins is still challenging. We foresee that histidine hydrogen-deuterium exchange mass spectrometry (His-
HDX-MS), which measures the slow HDX of histidine imidazole groups in proteins using mass spectrometry, has
the potential to overcome these and evaluated the applicability of this platform to identify protein-ligand
Interadrawbacks. Here, we used His-HDX-MS as a platform to measure heat-induced unfolding of proteins and

Results : Isotope distribution of thermally denatured peptide

of MAPK 14

Fig. 1 Thermal denaturation of MAPK14 peptides containing a histidine residue changes their isotopic distribution in D,O
MAPK14: HENVIGLLDVFTPAR, m/z 560.9738, z = 3 (Orbitrap XL, Resolution 30000)
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The degree of deuterium incorporation into His-containing peptides can be calculated based on the shift of the center of m/z.
Fig. 2 Correlation coefficient between theoretical isotope distribution and D-substitution
Control

evaluate its applicability to the identification of protein-ligand interactions.
Number of D-

substitutions 0.02868 0.10605 0.32546 0.63205 0.92236 1.27731 1.51282 1.66527
Methods — Experimental Correlation
coefficient 0.99999 0.99998 0.99927 0.99254 0.96381 0.98579 0.9837 0.98527

Samples preparation . . . . . L e .
There is a high correlation between the deuterium substitution rate and the theoretical isotopic distribution for histidine
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. Protein 3D of doramapimod and thermal
denatured MAPK14

Fig. 7 The % deuterium curve shifts occurred other than at the inhibitor binding sites

Results : HDX analysis of thermal denaturated MAPK

14 with doramapimod

Fig. 5 HDX prolect overview of Byos
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