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Pairwise contact energies for 20 types of residues are es-
timated self-consistently from the actually observed frequen-
cies of contacts with regression coefficients that are obtained
by comparing "input” and predicted values with the Bethe
approximation for the equilibrium mixtures of residues in-
teracting with each other with the contact energies taken as
the true ones. This is premised on the fact that correla-
tions between the ”input” and the predicted values are suf-
ficiently high although the regression coefficients themselves
can depend to some extent on protein structures as well as
interaction strengths. Residue coordination numbers are op-
timized to obtain the best correlation between ”input” and
predicted values for the partition energies. The contact en-
ergies self-consistently estimated this way indicate that the
partition energies predicted with the Bethe approximation
should be reduced by a factor of about 0.3 and the intrin-
sic pairwise energies by a factor of about 0.6. The observed
distribution of contacts can be approximated with a small
relative error of only about 0.08 as an equilibrium mixture
of residues, if many proteins are employed to collect more
than 20,000 contacts. Including also repulsive packing inter-
actions and secondary structure interactions further reduces
the relative errors. These new contact energies are demon-
strated by threading to improve their ability to discriminate
native structures from other non-native folds.

Sanzo Miyazawa: Self-consistent Estimation of Inter-residue
Protein Contact Energies Based on an Equilibrium Mixture
Approximation of Residues.
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M.Sekijima, T.Murata, H.Masaki, S.Nakamura, M.Ikeguchi, K.Shimizu:
Development of a Parallel Molecular Dynamics Simulation Algorithm
Based on Dependence-Driven Computation

3B1445

RTFK - F—VWEOBBIINVFE~ - TOT 7 N
Ot IBEE—., 'BHEH. BEEE, 2RFHEE.
PRBEAR

EYITH, HEOBK, AR - B (HAE: =B{E¥)

SN BRDEAERRTF R, W OrDRE - LB EMEY &
B, EOMBESHA BN BELBHENH S, TO—HLL T —
VRN B, B ORDY AT AFEINT BN, Y- EMRT 3
4B (Xi-Xin-Xisz-Xiss) DI B Xipn & XipaD7 I/ BOBSIZ L -
T, ¥DY 47 DEIR L VPT b LS HEENED->TL 3, #2
T\ Ac-Xip-Xis2-NMe(Ac: 72 F V3 NMe: N-AFVE, Xir, Xiga:
Ala,Gly,Pro,Ser,Asn) £\ 3 STEDEF WS FK 10 ESICHL T, 50
RIKFFOFTHES TV TR T, 73/ BOBGI LY EBEIR
W= T T 7 AVHEE SED 20k WX, MY TV T3, 8
R multicanonical 5 FBIS1FH® AV fzas, HERE RS TdIZ.
MERERTRRL fo. TXINVF—EMREE BRI RET 5 /R 8
ALTz. Zhid, BYHIIRTFR —RIFK BLIURT FF —KEEHER
IRV F—2M% . multicanonical M REEE LT 2 HETH 5, %
72y Xip1DYE Xip 2D D (Y41 +Gins) BEX DL, =V DET ATH
ZOWETIL AMT B b kDT, ZhE BRI IVE— T
077 AV #EL BORISEBEN—D L LT iolz, ENER, En¥h
DRTFREBWT, YIalb—varTRbNEEI— - F4TDE
VRJTEDMEMIT, ¥ NIBHTHDY - OMRE L —BL &, &5
12\ Xip1-ProDBEIZEIL T2, NMRIZ & 2 EBfE & BT X 3 cis-Pro
& trans-Pro L OB ANVF—EHBIZENTE R,

N. Nakajima, J. Higo, H. Shirai, M. Kuroda, A. Kidera, H. Nakamura:
Free energy profiles of short peptides in water
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gawa, K. Kitamura, A. Kusumi: Development of an MD-Engine SD, a
special purpose machine for molecular dynamics simulations with a spa-
tial decomposition facility for fast algorithms.
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