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INTRODUCTION TO PROTEINS



one amino acid

arginine
lysine
aspartate
glutamate
asparagine
glutamine
cysteine

) methionine
histidine
serine
threonine
valine
leucine
isoleucine
phenylalanine
| M tyrosine
tryptophan
glycine
alanine

proline

David S. Goodcell
“The Machinery of Life”,
Springer (2009)
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Function of a protein:
enzymatic catalysis of phosphoryl group transfer
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An example of functional motion of a protein

Crystal structures of adenylate kinase

Ligand-free = open state Ligand-protein complex =
closed state
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INTRODUCTION TO MOLECULAR
DYNAMICS SIMULATION



K5 FF DMD simulation

« WEMYFKADRDYFAXE2—7 vk

WA ~HERF (BAHRERSEHE)
KAOF-BEZBICEHT. BER.RBIVINVEBE. HF
E—3—(D—E)HEERDICIEBE T+ 0EH AKX

o BFfEIRT—ILDRERE

HEBSDEBRATYIIE T LN105F)F
R D F OB RS—ILIZISY 03 h 5

+ IVMAE—DFEZELLRBELDICE, F{SADY Y

TIVERDIENEE,
EITHGECGETRE T HTENARDHLNTLND




Purposes of MD Simulation

e Evaluation of free energies
— Conformation search
— Conformational transition
— Hydration energy
— Substrate-binding energy
* Kinetics
— Diffusion constatnt
— Rate of conformational transition
— Rate of substrate-binding



Force fields of MD simulation
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Ewald Summation
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Calculation of Direct Part
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Calculation of Reciprocal Part
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RECENT PROGRESSES
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Effect of phosphorylation on the structure of phospholamban
by replica-exchange molecular dynamics simulation
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Method: Replica-exchange
molecular dynamics simulation
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An example of functional motion of a protein

Crystal structures of adenylate kinase

Ligand-free = open state Ligand-protein complex =
closed state



Adenylate kinase with ligand
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Mechanism of conformational transition in Adenylate Kinase




On-going works
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