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MOLECULAR SIMULATIONS AS COMPUTATIONAL MICROSCOPE
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MOLECULAR SIMULATIONS AS COMPUTATIONAL MICROSCOPE
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MOLECULAR SIMULATIONS AS COMPUTATIONAL MICROSCOPE

Complexity
(number of atoms)
>100000 e
20000-40000. £ Got cat 1000
20000~40000 N

10000~20000 o
Projection:

- 0-~5000 protein, 1 s
Villin (~12000) ®

g10 B
£
i) 5 bp DNA
S i [
410
=

¥ O
© . channel protein in lifid bilayer
=) - (106261 atoms with #ME)
s0r : 5 bp DNA ( 21:00)
) M: lobin 2! %
2 1423) o .

3 °
1 HIV protease
10 (~25000) @
BPTI
! =100 n‘m \ \ | (885)
GroEL t-RNA  ribosome proteint 10 @ 3? s
S (L)
L I I I I I (T o e Lo l
1976 1980 1984 1988 1992 1996 2000 )S 2()20SS 2055 J U LICH
Mitglied der Helmholtz-Gemeinschaft . X Forschungszentrum
Year Figure from: T. Schick, 2002.




25.04.2023

MOLECULAR SIMULATIONS AS COMPUTATIONAL MICROSCOPE

Model building / Hypothesis generation
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FROM DAWN TO LIGHT

Binding, selectivity, and
specificity of oxazolidinone
antibiotics to ribosomes
(05/09)
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(8 * 10° atoms)
Nucl Acids Res 2015.

JUROPA, 150000 core-h / month,
8 nodes, 1 GB / node
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Enzyme PPl modulator Integrative
FROM DAWN mechanism modeling

TO LIGHT

57 applications
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GREENRELEASE - SMART DELIVERY

MAIN GOALS

> increased retention/
rainfastness

» specific binding
» controlled/triggered

“achieve more
with less”

release
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Meurer, R. A;; [...]; Schwaneberg, U.; Pich, A., Angew. Chem. Int. Ed. 2017, 56 (26), 7380-7386
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GREENRELEASE - BUILDING BLOCKS
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» adhesion promotors
for microgels
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» increased binding

> selective binding
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» container/carrier
for active agents

» long-term release

» controlled release
(T, pH, solvents, light)
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» herbicides
» fungicides
» insecticides

» nutrients
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ANCHOR PEPTIDE DESORPTION
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CORRELATION TO EXPERIMENT
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MD results match experimentally
determined adhesion to leafs
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MODELING SECTIONS OF PVCL MICROGELS

pVCL model

Decomposition of the microgel:
linear model
crosslinked model
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STACKING OF (LOADED) OKANIN

stacking in solution okanin “sandwich”
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COSOLVENT-TRIGGERED RELEASE
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co-solvent triggered release is more effective

experiments are well described by MD simulations
» prediction of co-solvent triggered release of other
polyphenolic compounds
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