Local electric field effects in the chromophore binding pocket of Agp2
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Introduction

The bacteriophytochrome Agp2 belongs to the group of ~
biliverdin IXa (BV) binding photoreceptors that control the
switch between the physiologically active state, which for the

bathyphytochrome Agp2 is the Pfr state and the inactive Pr -
state. The Pfr state is characterized by a ZZEssa conformation ‘

the chromophore and a protonated propionic side chain on ring

C(PsC). After illumination the methine bridge between ring D .
and ring C isomerizes resulting in a change from a ZZEssa to a *

Z77ssa conformation. This event triggers the formation of the of =
Lumi-F and Meta-F intermediaries ultimately
formation of the Pr state. There is strong experime
that the trigger that leads to the secondary strﬁture C

the tongue is of electrostatic nature [4]. To ‘investi
electrostatic effects a combination of vibré..tional _'sta
spectroscopy and computational methods usi
protein as well as PairFP2 structure in
templates for the model systems

Pfr model

7 W\

[ No hydrogen bonds in
stark reporter vicinity.
Linear correlation of CN
Leu-274)% stretching frequency
/ oY and E-field
/ Y
Phe-167" ‘Ié:17g Gly-17
\

Anh Duc Nguyen?, Maria-Andrea Mroginski?

Department of Chemistry, Faclulty Il
Technische Universitdt Berlin

Technische
Universitat
Berlin

" Methods

_Energy minimization, heating, equilibrating and production of
the model systems were performed on molecular mechanical
level using CHARMM36 force field [1] and the NAMD-V2.10
~software a After thermal equilibration a simulation run of
twenty nanoseconds was performed. Fifty snapshots were
extracted at the end of the simulation for the subsequent
MM geometry optimization.
Geometry optimization was performed at the QM/MM level. In
all models the QM region included the chromophore, the side
chains of gyszo, the Aspl196 as well as the pyrrole water
described and depending on the model F192pCNF or Y165pCNF

at t P/6-31G* level of theory. The protein matrix was
scribed

olecular mechanically using CHARMM36 force field
[1]\The mobile part of the system was chosen to be 20A around

atom N the BV cofactor. The charge-shifted scheme in
ination with the electrostatic embedding approach was
wand‘be MM region [3].
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In Pr crystal water is
better stabilized -> no
interaction with CN.
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Only model where the
E-field significantly
exceeds 30MV/cm.

Crystal water able to
form hydrogen bond
with CN -> increasing
the E-Field




