LR |
2003 £ 4 H

_‘[E:_J— % % % j:ﬁ No.2

ACTA POLYMERICA SINICA

Apr., 2003

KREARSFPEERIATEMIERAHR"

B o# £ F EHE ZAK THR MEA

(WIILKEWE R HM  310028)

RER

(PEHZRAEFRFTFFHEPL JEE 100080)

W E FF CSU (Contacts of structural units), % 61 FhERAR B A K 2 F b & & 5 B % 4 48 3 ( Residue-
residue contact) BEFT THIIT . E AP T A M E H M 7EJE BLE B K % B % (Long-range contact) #1355 8 B % &
i % ( Short-range contact)} Bt I R R RE S . H BLE B M Leu, Val, Ile, Met, Phe, Tyr, Cys, Trp( B HE B ER H) L EE
BEREREEEMY , B R Clu,Gln, Asp, Asn, Lys, Ser, Arg, Po(F K EHB P LR R LB E® &
%, T EM Ala,Gly, Thr His( FHERR NERRZREFHMY HEI & EfNTHESEEETE
M 6.03,3.64 4.3 MEREEEZMX RN CAERRIBRREEMIINEIEFEL TSI EER
B EEEEMMEEE 2.4~ 285 T, ZHEF D FAEERE). THEAR(NARKER

EM(DEEQRS FEWREL EREFRFRNFER.
*X@iE HREAN, BEEFEMI, CSUHKK, TR

HRREAERE—-XEFFHENELR, EH
¥AREEARSFIERXES, AL B4 K
AERTHAR BENEEXRTEEARSE
FLEE A ' S5 2 %F 59 4 F (Residue-residue contact)
(RA DY AEHEEEMESEEMNETE
fk 3T M EERAERRRRES RS BB EE
FREESEE . Miyazawa fl Jemigan B R T
RREARS FHEEESEERM R F a3
WEEAERY RIMNMEARTEERSEEMHN
BT R B fE AT, BT T OB R R
K -HNP 8 S A i Gromiba 1 Selvaraj JF
B REARRESEMNAEARTEBIR TR
ENEEART RNMEAXTANNEZSR
R ET S aE hERY BEX BRI
HBEARBEEENREZERIHINEERT =
MTEHERPTH CC ERB(EERPERES
—COOHFEMBIEFHHN C), IR R <
R, RER —TEEEMI Kb R EEXLESF
B fi %) B R — A R B AT A RO MR 1A,
i R, = 0.65 nm, . F 0.80 nm F¥ xsbpf
RUBEEREAERNER . R HAEREM
EEEREEXEKH .U Gly HERMMEN H,
A S X B XM E R (CH, ),NHC(NH)NH,; &
SMEEMZEMGEE RS, IREEMAOEE

Co)

Fig.1 A configuration of protein molecule. Many residues can
form long-range and short-range contacts in globular protein.
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BET 6L MARMEAR, il RBEN,
1ABE, 1AE4, 1ALD, 1AQP, 1BKS, 1C52, 1CA2,
1CCD, 1CD8, 1CI3, ICT], IDLW, 1DLY, 1DP2,
1DVO, 1DXD, 1EAF, 1EDY, 1EST, 1ETU, 1GC9,
IGRY, 1HCZ, 1ID2, 1IPD, 1LHL, 1MNS, INBC,
INEU, 10FV, 1PAX, 1POP, 1PPN, 1Q21, 1RHD,
ITPA, 1ULA, 2AAT, 2ACT, 2AYH, 2CAB, 2CCY,
2PIA, 2POR, 28NS, 28TV, 3ADK, 3CHY, 3DFR,
3LYZ, 3PGM, 3RN3, 3SSI, 4CHA, 4CLA, 4CPV,
4MBN,5CYT,5PTP,7GCH,TRSA. I F NP E R
EEEATHEER, R T E 89 MM A
B MRS i T EERSE ;M EERER -1
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BREEHEMN MR 1j-ilz2REXN—1
REHEMY,

2 HREWe
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MOREETIZEMEN B REFAEREE
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AEBYS BEERERMEFEBMTEHER
BRAREERAEENEFERTNENAR
REME HERBEFA-PMAEEEN—BE
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BMXMEER, FZANNEREEEMT AL
FOXEEANIE A-B M B-A AME—E, XH Leu-
Leu, Val-Val, Leu-Val, lle-Leu, lle-Val, lle-Ile, Phe-
Leu,Phe-Phe, Phe-1le, Ala-Len iX 10 & 3 8 3¢ &
BRESEBLREREEX, B0 P,_J48X
F 0.5; 70 Glu-Cys, Asn-His, Asp-Cys, Lys-Cys, Arg-
Met, Cys-Arg, Pro-Cys 33 JL 8 B B¢ X B B o T A
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Table 1 Average number P, _ p of residue-residue contacts for different amino acids A and B

lew Val De Met Phe T Cm Tp Al Cly

Tr His Gu Gl Asp Asnm [ys Ser Ag P

0.360 0.669 0.588 0.269 0.533 0.334
0.257 |0.706 0.570 0.268 0.439
0.206 0.190
0.188 0.144
0.109 0.09%
0.138 0.128
0.105 0.123
0.121 0.074
0.121 0.093
0.220 0.208
0.192 0.161
0.t43 0.163
0.135 0.138
0.187 0.141 0.126
0.168 0.118 0.119
0.145 0.126° 0.116
0.151 0.07¢ 0.116
0.183 0.154 0.145 0.081
0.153 0.129 0.113 0.085
0.181 0.125 0.119 0.092
0.134 0.114 0.086 0.055

0.381
0.459 0.191
0.387 0.145
0.187 0.116
0.38% 0.161
0.412 0.175
0.363
0.113
0.041
0.098
0.124
0.079
0.111
0.041
0.059
0.099

0.178 0.292 0.513
0.260 0.451 0.313
0.251 0.408 0.31
0.166 0.216 0.183
0.257 0.319 0.252
0.275 0.301 0.303
0.148 0.174 0.198
0.201 0.261 0.264
0.067 1 0.442 0.331
0.063 0.4070.344
0.118 0.226 0.172
0.077 0.186 0.173
0.09% 0.122 0.063
0.081 0.28 0.172
0.067 0.167 0.126
0.066 0.18 0.180
0.106 0.095 0.137 0.113
0.053 04.072 0.233 0.167
0.119 0.115 0.084 0.091 0.178 0.175
0.100 0.099 0.056 0.053 0.164 0.156
0.124 0.100 0.020 0.075 0.141 0.117

Val
Tle
Met

0,163
0.070
Q.13
0.103
0.062
0.062
0.153
0.147
0.09%
0.073

Ty
Cys
Trp

Gly

TEXTEEEEFZ

0.256 0.260
0.196 0.244
0.178 0,243
0.083 0.179
0.147 0.241
0.238 0.243
0.074 0.063
0.105 0.172
0.186 0.244
0.231 0.245
0.19%6 0.160
0.119 0.126
0.243 0.134
0.148 0.181
0.26 0.120
0.138 0.129
0.116 0.141
0.138 0,144
0.155 0.124
0.137 (0.153
0.093

0.323 0.215 0.286 0.206 0.212 0.19
0.319 0.189 0.247 0.209 0.215 0.173
0.280 0.131 0.204 0.195 0.177 0.177
0.132 0.150 0.144 0.122 0.095 0123
0.229 0.22 0,187 0.182 0.201 0.17M
0.247 0.169 0.253 0.230 0.234 0.1M
0.184 0.100 0.067 0.115 0.094 0.167
0.130 0.155 0.125 0.15t 0.112 0.135
0.312 0.209 0.260 0.253 0.218 0.220
0.324 0.142 0.229 0.216 0.228 0.203
0.266 0.150 0.204 (.16¢ 0.195 0.236
0.116|0.143 0.156 0.119 0.153 0.072
0.072 0.080(0.201 0.150 0.i%4 0.113
0.126 0.119 0.178|0.146 0.133 0.170
0.134 0.045 0.121 0.128 (0.171 0.156
0.125 0.079 0.102 0.123 0.101 (0.164
0.121 6.042 0.137 0.121 0.104 0.167
0.157 0.099 0.266 0.156 0.194 0.128
0.140 0.075 0.126 0.113 0.161 0.138
0.134 0.088 0.181 0.134 0.15% 0.13
0.126 0.090 0.088 0.078 0.115 0.100

0.232 0.264
0.296 0.266
0.209 0.218
0.104 0.135
0.233 0.226
0.246 0.266
0.077 0.156
0.128 0.171
0.244 0.29¢
0.262 0.248
0.209 0.238
0.112 0.163
0.332 0.176
0.147 0.185
0.264 0.184
0.145 0.199
0.202 0,182
0.176
0.148 0.127
0.103 0.100
0.134 0.122

Val

Met

Tyr
Cys
Trp

Gly

Lys

Lew Val Tle Met Phe Tyr Cys Trp  Ala Gy

Thr Hs Glu Go Asp Asn Iy Ser Ag P

Upper triangle is the long-range contacts and lower triangle is the short-range contacts in protein samples.
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Table 2  Average number of centacts per residue

Ny

m 3 _ -
Amine Three types of - 0y ¢ £, € @

arids amino acids
Leu 8.31 2.56 5.50
Val 7.68 2.27 5.58
Tle 4 81 2.46 6.20
Met Hydrophobic 1.86 2.59 5.38
2.55 .
Phe (H) 37 2.50 X
Tyr 3.5%9 2.53 6.62
Cys 1.46 2.64 4.91
Trp 1.64 2.8 7.33
Ala 9.56 2.56 4.18
Gly Neutral 7.77 2.3 4.23
2.4 4.43
Thr (N) 5.69 2.38 ? 4.30
His 2.5 2.69 4.63
Glu 6.03 2.62 3.65
Gln 4.14 2,56 3.76
Asp 5.4 2.37 3.4
Asn Hydrophilic 4.47  2.47 3.46
2.49 3.64
Lys (P} 6.58 2.56 3.45
Ser 590 2.36 3.7t
Arg 4.13 2.63 3.74
Pro 5.19 2.34 3.92

Cs( €1) is the number of short-range (long-range) contacts per residue.
P i the probability of the residne in all 20 amino acids, and Cs(C() is
the average of Cs( €L ).

ER2P,EIHEAEM Leu, Val, lle, Met, Phe,
Tyr,Cys 1 Tp B9 C, LB K, HE KT 5.00,
HEHEA 6.03. A XM Ala, Gly, Thr # His i
C,H#E4.18~4.63 2Z/H, FHRH 4. 43. BEH
HM® Glu, Gln, Asp, Asn, Lys, Ser, Arg 1 Pro ¥ C,
MM/, BH 3.44-3.92, FHERE 3.64.
EBNEEMAXLFHERRER(H), PHEEER
(NFFEKEER(P), 5 Jemigan SR HEELE
—FHH" X ITEREREE N T I R8EQRE
B E T RE.

FHAHE TEERVWIBREFEM, &
RMEERERN ¢, ERLBREL 3 XIAER
(H,N,PYWHFH C a3 K 2.55,2.49 H1 2.49.
LA REERER LR EFTHEMAXIEE I EMH
FK, EANSESRMEERFIEX.

~
T

Average number of
contacts per residue

— N e - uh =]
T T T T T

Amino acid
Fig.2  Average number of contacts per residue for three
types of amine acids
Here H, N and P represent hydwophobic, neutral and

hydrophilic residues, respectively
H{@®) is the average number of short-range ( long-range )

contacts per residue.

B2t T3 XAERHNPKFEY C
MC EH,TRHEEERN ¢ FFERX. UIRE
ol SRR, AR RE &, B AR
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A STUDY OF RESIDUE-RESIDUE CONTACTS IN GLOBULAR PROTEIN MOLECULES

CHEN Jin, L} Jing, ZHANG Linxi, JIANG Zhouting, XiA Agen, YE Gaoxiang
{ Department of Physics, Zhejiong University, Hangzhou  310028)
ZHAO Delu
{ Polymer Physies Laboratory, Center of Molecular Science , Institute of Chemistry , Chinese Academy of Sciences , Beifing 100080)

Abstract The residue-residue contacts in 61 globular protein molecules were studied by using CSU software. The
aim is to find the ability of forming the short-range and long-range residue-residue contacts for several residues. It is
found that it is easy to form the long-range residue-residue contacts for Leu, Val, e, Met, Phe, Tyr, Cys, Trp
residues, and it is difficult to form the long-range residue-residue contacts for Glu, Gln, Asp, Aen, Lys, Ser,
Arg, Pro residues. The residuce are called residues hydrophobic (H) and hydrophilic (P) residues, respectively,
and the other residues is called neutral residue (N). The average number of long-range contacts per residue is
6.03, 4.43 and 3.64 for H, N and P residues respectively. However, the average number of short-range contacts
per residue ranges from 2.34 to 2.85, and it is almost no difference among those residues in forming the short-range
contacts . Our research may provide some insights into the stability and folding of protein malecules.

Key words Globular Protein, Contact, CSU software, Folding



