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Molecular Mechanics Study on Conformation of a Homooligopeptide Constituted by Isovaline.

Masaaki Kurihara®, Masakazu Tanaka*, Naoto Imawaka*, Hiroshi Suemune* and Naoki Miyata

Conformational energy computations on a homohexapeptide of (S)-isovaline were performed using
molecular mechanics on MacroModel®, Conformational search calculations were carried out by Monte
Carlo method. AMBER* was used as the force field. The global minimum energy conformation was found
to be a 3;5-helix coordinated by four hydrogen bonds. The results of the theoretical analysis of the
conformation of the peptide are in agreement with its reported conformational properties in the solid state

determined by X-ray crystallographic analysis.
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a,a-CBRRTI B, offi 2 DOTFIVFIVBHRE
EETBTI/BTHY, FONIHAEMRTIERED a-
T3 JRERBLTIAS T4 A—a > OHBENHRE
NTVD., ThYX, RTFRODAL T+ A= a0
2L, EARtEoRA, EENTOMASROENYE, BE
DOEANSEHE N, SHOWAMAETNTHS. a,a-
PREBTIVBLOBRINDZFERTFRIZ, 07
NENBREOESICED, TNENRRZI T4 A—
Yar NUY IR, TS5F—%) 2EBTERBEIN
TwaD SE, BREEUTAFNVEEIFNEEET
54 YN 2 (isovaline, Iva) L DR ENBHFERTFR
(Fig. 1) OB FHFFEICE DA T A= a VR ET
W, ERF—F (X H, NMR Z)IEH#L, a,a-CFHH
FIIBRT/FROA I+ A— g &itEickda
L= a rTERITT ORI DV TR L.

Boc-{(S)-lva)g-OMe
Fig.1. Homohexapeptide of (S)-isovaline
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a YERETo . AW 05 ABKUEE Tablel
1Z7= L7=. conformational search M/ i%1d, MacroModel (ver.
6.5, Schrodinger, Inc.) @ Monte Carlo % Y% FVy, 5000 Bl
DIRL7=. (5000 B DH;EZ optimize L7722 &I12725.) 5
BELTR, XT/FROFHICEL TR EEA ST
% AMBER* (MacroModel BR#E, W. C. Still i2kD
AMBER ONNS XA—FMHRINTND) 2RV,

TSR T -G ERAWE. 1 YNY IFE
POLEETBFINBTI/ETHD, N v 2AHED
Be, ERDELERDVBEETS. AU T v AM
conformational search THE LAWEER, Bo5hiAU v

Table 1. Calculation method

MacroModel ver.6.5
(Schrodinger,Inc.)
on SGI Indigo2,SGI 02

Program

Conformational Search
Monte Carlo Method
(5000 structures were

minimized)

Method

Force AMBER*
Field Solvent : H,0
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planar

Left handed helix : Right handed helix

Fig.2. Conformational search by Monte Carlo Method

Fig.3. Structure of global minimum energy conformation Fig.4. Structure of peptide 1 as determined by X-
(left handed helix); side view(A) and view along ray crystallographic analysis, superimposed on
the helix axis(B) the minimum energy conformation
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DAL EDHEZDAN) v 7 AMBEEERL, ThZEH)
kS & U /= conformational search b [Fl#&12f7 - 7=. (Fig. 2)
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F135 & LU T AMBER* % HJV27= conformational search (D&%
B, m&ZEHE (Global Minimum) I left handed @ 3g-helix
BiE Q1 BEHZD 3RET 10 EFRIONNRZIVEREE
7 2 BKEMICKERENDS) Tholk. (Fig.3) 2D
BERATRICI DOKRERENEELE. Zhid, X7
FR1OXBHEERITIC X BB LIERICI—ETS.
Fig. 4 K XBROEiE L SERO-BEEHE L 2HRED
BiRZRLUZ., 2 FHEREIZESD conformational search
T, BRAEBETH S 3-helix BENRLTERBE L LTH
EHEIhizT &R, FHERMFYIXRTF RO T4
A= a VENICEMTHHIERT. ) -1TYNI %
B84, K£EYD (eft handed) THS (M) -helix DF

AAED (right handed) TH D (P) -helix KD KETH D
. (S) -AYNYZOFERTF RIZ. HEFTIE M)
-helix & (P) -helix#%1:1 THEETS. LML, NMROD
EEREDBHEPTIE (P) helix BELFETZEVIHE
bINTHEY, TORTIEI—HKLaho7. §#. 5T
71318, BIHREERNT I EMBBELERD. i,

FEEAWTHOD o, a-VBRT I JBEOXRTF RIZEL
THRIAZITITETHS.
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