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Fig. 1 A contact between residues i and j with the distance between

their geometrical centers i and jc less than or equal to Rs
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Fig. 2 Percentage of residue with having the number of long-range
contacts greater than or equal to ¥, nersus average residue contacts
for 90 ( a/f3)s barrel proteins
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Fig. 3 The relationship between the average number of long- and
medium-range contacts per residue and Fachere-Pliska hydrophobicity
scale{ FPH) for 20 amine acid residues in 9 (a/3); barrel proteins

a) Long-range contacts;b)} Medium-range contacts, and R = 1.0 nm
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Table 1 Topmost and badmost 10 residue-residue contacts in all residue

contacts of (a3} barrel proteins{ Rs = 1.0 nm}

Medium-range contacts ” Lung-range contacts "

No. Topmost Badmost Topmost Badmost
1 A-A C-R V-V c-C
2 L-L C-M V-A C-M
3 A-C C-F I-1 w-R
4 AK M-M LV CK
s V.G MW L H-H
6 L-A c-p V-1 C-D
T V-A Ww-R L-C W-N
8 A-E C-E L-% C-N
9 LG %P A E-M
10 A-D C-D A-A C-E

* Amino acid residues expressed in one letter symbol
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Fig. 4 The ratio < §° > /¥ versus long-range order { LRO )
< §% > is the mean-square radius of gyration and ¥ is residue length

of proteins
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CONFIGURATION-DEPENDENT PROPERTIES OF CONTACTS
IN(a/f); BARREL PROTEINS

CHEN Jin', CHEN Jun', JIANG Zhouting', ZHANG Linxi', ZHAO Deld’
(" Department of Physics, Zhejiang University , Hangzhou  310027)
(% Polymer Physics Laboratory , Institute of Chemisiry , Chinese Academy of Sciences , Beijing 100080}

Abstract The residue-residue contacts contribute more function to the protein folding and play an active role in the
stability of proteins. We calculate the number of medium- and long-range contacts for 90 (a/8), barrel proteins with
considering the distance between the centers of two residues in defining residue-residue contacts. The ability to
forming contacts in each(a/3), barrel protein was discussed through calculating the number of long- and medium-
ranges contacts for different residues in proteins. The relationship between the average numbers of medium-and long-
range contacts with Fauchere-Pliska hydrophobicity value ( FPH) for 20 amino acid residues was studied, and it was
found that the average number of long-range contacts had a linear relation with the Fauchere-Pliska hydrophobicity
value ( FPH) ,however, it had not valid for medium-range contacts.The dimension of (a/8); barrel proteins has a
good relation to the long-range contact of proteins, and the characteristic ratio of mean-square radius of gyration
< §% > can be expressed as {S°)/N = a’ + b’ x LRO; where LRO s the long-range order, N is the number of
residues,and a’ =2.32, 4" = —0.131.When a protein has a large LRO value, the structure is compact and it has
a small dimension value . These investigations can provide some insights into structure of (a/83), the barrel proteins.
Key words ( a/8), barrel protein, Medium- and long-range contacts, LRO, Fauchere-Pliska hydrophobicity
value{ FPH)



