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Fig. 1 A type of movement in our calculation
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Fig. 2 Average partition function ( Z} as a function of chain
length N at different temperature
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Fig. 3 Average Helmholtz free energy (F) 2s a function of
chain length N at different temperature
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Fig. 4 Average partition funclion of compact chain with unique
ground state as a function of chain length N at different
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Fig. 5 Average Helmholtz free energy of compact chain with
unique ground state as a function of chain length ¥ at different

temperature
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Fig. 7 Percemage of sequences as a function of percentage of
H residue in compact chains
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length N of model chain folding for two random runs (a and b)
2.3 w@REE ) .ERILFTRIESEHEEN 0% TRIRE

¥ T 8K A 49, FF )% HPHHHHPHPHPH- MW, ER TREEZEE, JLFM T 2000000

PPHHHHHHPPHPPPHHPPHHHHHPHPHHHHPHHH- MCS A FTRIIEEHEN 0% . B THEIEK
PHHH EEB A THMNTEB IR EEH I TH L B ERTREIEER HTFHELKEIEER
THRE2 KMITEIR(XEBE kT=0.1), BRIFNGEYE YA BRERRIEFR
ERERBRABRAOVE, BR FRELER, E51H B MM ENHEBMERERTEN, B
10000 MCS(1 MCS ¥ T BN FFH B3 —  #-PHEARR.

L - B I - LT T . I -

bt
[=]

11
12

REFERENCES

Chan H S, Dill K A. Macromolecules, 1989,22:4 559 ~ 4 573;22:3 988 - 3 997

Chan H S,Dill K A.J Chem Phys,1989,90:492 ~ 509

Chan H 5,Dill K A.] Chem Phys,1993,99:2 116 ~ 2 127

Reith D, Huber T, Floian M, Tarda A.J Chem Phys,2001,114:4 998 ~ 5002

Li H, Helling R, Tang C, Wingreen N. Science, 1996 ,273 :666 - 669

Yue K, Dill K A.Proc Natl Acad Sci, 1995,92:146 ~ 150

Itback A,Peterson C, Potthast F,Sandelin E.J Chem Phys, $997,107:273 - 282

Yue K, Fichig K M, Thomas P D, Dill K A.Proc Natl Acad Sci, 1995,92:325 ~ 329
Zhang Linxi{ B 3k% ), Zhso Delu( X ) . Chiem ] Chinese Universities{ J§ 2 H{L3 1) ,2001,22: 1241 ~ 1243
Zhang Linxi, Zhao Delu. Macromol Theory Sinmil, 2001,10:513 ~ 518

Zhang Linxi, Xia Agen,Xu Jianmin. Chin J Polym Sei, 1999,17:347 ~ 351

Flory P J. Statistical Mechanics of Chain Molecules. New York : Interscience, 1969.41 ~ 128



43 EHEE:. S HPRGARETHEERSYHARBAR ¥R NGR 519

STUDY OF NATIVE CONFORMATIONS AND THERMODYNAMIC
PROPERTIES OF TWO-DIMENSIONAL HP COMPACT POLYMERS

ZHANG Linxi', JIN Jinsheng' , WANG Xianghong', YE Gaoxiang' , ZHAQ Delu®
(' Department of Physics, Zhegiang University, Hangzhou 310028}
(* Polymer Physics Laboratory , Center of Molecular Science ,
Institute of Chemistry , Chinese Aondemy of Sciences , Bejfing  100080)

Abstract The native conformations and thermodynamic properties of compact polymers with chain length N(N <
22) are investigated by using exact enumeration calculation method and Monte Carlo simulation method employing
the HP model. The average Helmholtz free energy { F} and average partition function { Z) can be expressed in the
form of (F) = aN + &, In{Z) = a’N + b’, where N is chain length of compact chains a, b and a’, 5’ only
depend on temperature. We also find that the compact chains with unique ground states have similar relationship in
the thermodynamic property and the chain length. In the HP model, the number of sequences of conformations for a
protein of chain length N is 2**', and the number of sequences with unique ground state may be expressed as N, :
Ns = a x2™' (a = 0.025). In these HP sequences, the sequences with 40% ~ 60% in the percentage of H
residue have a large probability of emergence. We find that many structures are the same in those unique ground
state, and the values of degeneration of structure are 3.3 ~4.0 (10 N < 16). In the processing of folding, the
change of energy is fast in the beginning of folding, slow in the middle of floding and also fast in the end of folding
of proteins.
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