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Tab.1 30 pairs of halophilic and non-halophilic proteins
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2X98A Halobacterium salinarum 3E2DA Vibrio sp. gl5-21 33 2.008 86X 10"
1TJOA Halobacterium salinarium 2VXXA Synechococcus elongatus 35 2.201 44X107%
1IMOJA Halobacterium salinarium 2C2FA Deinococcus radiodurans 31 2.565 61 x10""
106ZA Haloarcula marismortui 3H3JA Staphylococcus aureus 38 9.232 61X10 "
1DOIA Haloarcula marismortui 1EWYC Nostoc sp. pee 7119 51 1.100 9 X 10~
2J5KA Haloarcula marismortui 3D0OA Staphylococcus aureus 38 1.069 2310 *
2J5QA Haloarcula marismortui 3D4PA Staphylococcus aureus 38 1.069 23X10°%
1ITKA Haloarcula marismortui 1IMWVA Burkholderia pseudomallei 57 0

2J5RA Haloarcula marismortui 3D0OOA Sta phylococcus aureus 38 1. 069 2310 %
2AZ3A Halobacterium salinarum 3B54A Saccharomyces cerevisiae 50 7.083 49X 10 *
1TK6A Halobacterium salinarum 2VXXA Synechococcus elongatus 35 2.201 44X107%
1TKPA Halobacterium salinarum 2C2FA Deinococcus radiodurans 31 2.565 61<107"
2AZ1A Halobacterium salinarum INDLA Drosophila melanogaster 48 7.953 93X 107*
2ZUAA Haloarcula quadrata 3RILA Giardia lamblia 59 9.597 49X 107"
1VDRA Halo ferax volcanii 3JW3A Bacillus anthracis 34 7.843 88X 107 #
2X0RA Haloarcula marismortui 3D0OA Staphylococcus aureus 38 6.113 4610 "7
1TKOA Halobacterium salinarum 2C2FA Deinococcus radiodurans 31 2.565 61101
1D3AA Haloarcula marismortui 1LLCA Lactobacillus caset 34 1.343 97X 10 '
3NEPX Salinibacter ruber 1UXIA Chloro flexus aurantiacus 53 2.796 6610
3GYYA Halomonas elongata 3FXBA Silicibacter pomeroyi 59 2.149 5X107 1%
3PAEA Acinetobacter baumannii 1E3UA Pseudomonas aeruginosa 39 2.007 68X 10~*
3P7YA Enterobacter cloacae 10YBA Saccharomyces pastorianus 36 3.424 4 X107
3AFJA Cellvibrio gilvus 1V7VA Vibrio proteolyticus 34 4,182 06 X107
3ACTA Cellvibrio gilvus 1VIWA Vibrio proteolyticus 34 5.507 7X10 1!
3ACSA Cellvibrio gilvus 1V7XA Vibrio proteolyticus 34 1.216 7910 1
2XHHA Cellvibrio japonicus 2XFDA Escherichia coli 86 1.834 94X 107"
2XHJA Cellvibrio japonicus 2XFEA Escherichia coli 86 1.834 94X10 *
3AB1A Chlorobaculum tepidum 3LZWA Bacillus subtilis 40 9.184 19X10"%
30R5A Chlorobaculum tepidum 3KCMA Geobacter metallireducens 34 1.625 2610 "
3P84A Enterobacter cloacae 2R14A Pseudomonas putida 52 1.582 32X10°*
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Tab. 2 Difference of amino acids in halophilic and non-halophilic proteins

LR _ | ‘ _ VR0 AT Bk 2= 1 _ N
a Y2 iE s TG R JE ) £y
Ala(A) 0.176 0 40.008 4% 0.964 7 £0.047 5 0.823 9 0.810 2 0.280 6
Cys(C) ¥0.0399 ¥ 0.044 3 0.051 9 v0.044 1 ¥ 0.007 4 0.374 1 0.500 2
Asp(D) 0.060 9 0.0686  40.0001 0.559 4 0.942 4 £0.000 3 40.000 6
Glu(E) 0.115 4 0.179 5 0.956 8 0.220 07 0.967 1 40.002 2 0.979 4
Phe(F) ¥ 0.005 4 0.893 9 ¥ 0.002 9 0.141 2 ¥ 0.000 9 v 0.000 3 ¥ 0.000 5
Gly(&) 0.072 6 0.118 0 0.378 3 0.605 0 0.170 2 0.077 0 0.052 3
His(H) £0.045 4 0.210 3 0.627 4 £0.015 5 0.997 3 0.389 4 0.759 0
Ile(D 0.736 0 ¥ 0.023 1 0.657 1 vy 0.001 6 0.760 2 0.144 1 ¥ 0.046 4
Lys(K) ¥ 0.000 1 0.3230 v 0.002 9 0.076 0 40.036 5 v 0.000 1 ¥ 0.000 1
Leu(L) 0.708 0 0.096 4 0.713 9 0.871 4 0.200 6 0.417 0 0.453 7
Met(M) 0.376 3 40.006 1 0.874 9 0.936 8 0.727 6 0.327 1 0.699 2
Asn(N) 0.145 9 v 0.047 7 0.126 7 0.397 7 0.448 0 0.154 6 0.345 4
Pro(P) 0.254 0 0.970 7 0.591 9 0.854 9 0.878 5 0.349 0 0.372 0
GIn(Q) 0.346 4 0.818 6 0.482 1 0.633 2 0.275 1 v 0.007 0 0.209 1
Arg(R) 0.636 5 $0.0312 0.777 4 0.112 9 £0.044 9 0.252 4 0.448 3
Ser(S) 0.076 0 40.001 1 0.420 8 0.550 0 ¥ 0.010 2 0.205 9 0.945 5
Thr(T) 0.547 0 0.377 3 0.908 0 0.883 8 0.410 1 0.898 6 0.959 6
Val(V) 0.795 6 0.405 9 0.757 3 0.939 5 0.117 5 v 0.0015 0.774 8
Trp(W) 0.233 3 0.966 9 0.874 6 0.730 6 0.468 0 0.367 1 0.518 0
Tyr(Y) 0.874 8 0.525 1 0.962 3 0.732 9 0.419 2 v0.022 8 0.409 4
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Tab. 3 Four structure parameters with significant differences

S| O™ ) ASA e ASA H ) M ASA L BE ASA 5K
g £ 1 209.34591.9 0.54+0.04 0.26+0. 05 22.81+4.3
JE & £k 918.34478.7 0.58+0.04 0.2140.04 27.0+6.4
p1E 0.040 7 0.000 1 0.000 1 0.004 0
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Influence of Advanced Structures on Protein Halophilic Stability

ZHNAG Guang-ya

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: To investigate the structural distribution responsible for protein halophilicity is of great significance for under-
standing the stability of halophilic protein and would help to develop a practical strategy for designing halophilic proteins.
A systematic comparative analysis of 30 pairs of halophilic and non-halophilic proteins was reported. The residue structu-
ral states based on secondary structure and solvent accessibility were considered for analyzing the structural patterns of
single amino acids. The statistical test revealed that higher frequency in overall of Asp at the expense of Phe and Lys,
higher frequency in exposed state of acid amino acids at the expense of alkaline amino acids. The S-sheet and the exposed
surface were the regions showed great differences. Among the 48 structure parameters, there were four parameters which
showed significant difference between the two kinds of proteins. Interestingly, the four parameters were all related with
the accessible surface area.

Keywords: halophilic protein; non-halophilic protein; secondary structure; accessible surface area; solvent accessibility;

halophilic mechanism

(RERE: KEK T SC RS X )



