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The Examination of the Temperature Range in the Simulated Annealing
for Minimizing the Energy of Protein Tertiary Structure

Tomoyuki HTROYASUT, Mitsunori MIKI', Masumi YONEDA'", and Yuko OKAMOTO *

In Simulated Annealing (SA), a temperature range gives great influence on an accuracy of a
solution. So far, many researches about the determination of the temperature schedule have
been shown. However, in the field of minimizing the energy of the protein tertiary structures
by SA, not so much researches on the determination of the temperature schedule have been
done. This paper shows that the SA which uses the temperature schedule determined by
important temperature is more effective than the SA with conventional temperature schedule.
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| Parameter I Value |
Maximum temperature 2.0
Minimum temperature 0.1
Range size 180 ° -0 180 x 0.300°
Number of temperatures 32
Number of MCsweeps 100000
Trials 50

320000000 SA00000000000
0000000000000 100000000
000000000000000

0 10000000000000000000
00SADDOOOOOOOOOOOOOOOO
000000000000000

0 10000000000000000000
00310000000000000000000
00000 Connoly D000 (42 0000000

0830

© 0 N O bk~ wWwN

7
N

Energy [kcal/mol]

RT3 AL

-
-

'
N
N
o
o

05 10 15 2.0
Temperature
O 1: An important temperature range in a SA

with a constant temperature

gooooOooOoOoOoOoOOooOoOOSsADOOO
gobooboooooobobobooooooo
oo0oO0oo0o0o(ooo0ooooD 200
0000)0000 1% 00000000000
ooooOO0o00O00o0ooobDoob0O0D Met-
enkephalin0 00000 05600000000 0.3
gosbgooono

4.3 00OO00OO00O00O0O0OODOOOODbOoO

oo0oooo0ooooooooooooooo
00000000 9 0000 0Met-enkephalin O
200000000046+ 0.600.56+ 040000
0000000 Met-enkephalin0 0000000
200 000000000000 DODODOOo0ODOO
O0O0DOO 040060000000 00O0O Met-
enkephalin 0 0000000 0300800000
O0o00o00o0oo0oDoooooooooooog

44 000DOODOOOO

4200000000000000000000
0oo0ooooooooDooooooooooao
goooooooooooooooooooog
00000000 ooooooooooooo
ocooooo

Met-enkephalin0 0000000 0.300.800
0o0oO0obooobOooo8boododooo300noono
JododoodogoooOooboooo 2000
gddol0OoOObDOOOOOOODODDbDOobObOO
O00o0D0oDo0ooOoooonD 2000042000
00oo0opoooo sAOoDOooooooooo
0000000000000 Initial Temperature
00000 Last Temperature 0 O 0O

000000 200 300000 2000000
OO00000D000Doo0On0 MCsweep OO
O00000oo0oooooooogoooooon
0000oD0oo0oDoOoooOo 3000oogo


研究会Temp 
－83－


0O 2: Parameters

Parameter | | Value |
Initial temperature gog2.0 0.8
Last temperature gooo.n 0.3
Range size 180 ° -0 180 x 0.30°
Number of MCsweeps 100000
Trials 50
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O 3: Result of SA changing temperature schedule
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