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Tab.1 Amino acid number of eight A chains and the atomic number of the final system
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1VDR 157 18 205 A MR i 5 il Halo ferax volcanii
7DFR 159 17 426 A MR IR R Escherichia coli
2X98 430 30 117 TRk P T 1R Mg Halobacterium salinarumR1
1Y6V 449 33 211 TRk P 1 1 T Escherichia coli
2J5R 309 23 494 SRR SR Haloarcula marismortui
1UXI 308 24 865 SE SRR 5 S il Chloro flexus aurantiacus
2ZUA 153 14 682 A% W R I il Haloarcula quadrata
2VU5 148 14 461 A% W5 TR I il Bacillus anthracis
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Tab. 2 Various parameters comparison of halophilic enzyme and non-halophilic enzyme
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1VDR 19 33.88 177.23 16.52 15.17 9 342
7DFR 16 37.67 159. 15 18. 86 15.59 9 354
2X98 36 102. 01 333.75 35.12 21.80 18 411
1Y6V 40 99. 28 324. 20 36. 10 21.90 20 452
2J5R 38 80. 30 283.65 37.17 19. 05 14 946
1UXI 31 76. 44 220. 64 39.72 19. 22 14 983
2ZUA 21 32.42 149. 86 5.95 15.15 9 470
2VU5b 18 30. 66 137.87 9.82 15.29 9 534

MEE b g TR G 55— 5% IR AR JCIE R HLER B0 1 N IR ) SR I 2 R TR S A SR B
JIE 0 G S R LA i e T ) S B2 A SR R T R T R A R R TR R T i
ot -5 8 790 18] AR EL AR P O 1S e i PR i B 1 A i 5 5 9 AR ] A K B 0 R 4 R LA H 5 2



el EWAE . S LLGr T3 0 A D5 B BRI $h i B v SR LB 171

REMVRSE . X TR S oy T W TR U SR G SR B 1 22 X AT BUE o T N I R — E R |
AT ZESE S A R W o DR bt A A T R R P A B R ER R

SCRR[26 J3 3 R 5 948 19 75 1 e B » W A 8 Pl o R EE 1 B 19 9 5 T B 3 T ) L o A 3k 7 240
HA R SR ER I . LR 2 B mT LA B« I R G T R R T A 2 LA I R R ) D L A R R R
KB PR BT I X — HL ] X 1 £ T 04 A i T Sl AR A A .

R S B R AL AR B0 5 N S A C 3 14 B [l e > 42 1] IR on 3 H B 1 B AR
X T TGRSR L g R Al [ R B A g R /0 3 15 ) o R A A A A O R e SR R AE A b i R
B S A TR m SR PR BT T 4R A IR E
2.2 REBITFHARRBEEHIE

Fy 77 A 22 (RMSD) J2 15 4403k 75 mp Wb 28 190 T 5% 8 0 i 2 1 32 6 B 0 A 2t il 2 i 1 i
Sl L0 R/ AR I 3 Sl 20 S e T 8 R 2 T AR A IR S R B L O 4 R RO
T RMSD {H 1 L 452,

WAL T AT -4 20 B P g R i Y RMISD (EL 2 He AR g 30 9 220, o8 R i 75 45 +4 _b He A v R i 5 11
P SR S R LA e B PR BT T AR R AS M AR E . SCHRC 10 T3 i 231 3 g 22 AL Y J5 i 0F 5
T IR L O RS E VAL L e BRI AR 114 W AR R B R S I 94 45 R B AT MR X TR R R 2 R
S i 1 e O A L T S A A 1 S R W L U T — 2

2 3

g g
Z z

1

— 2J5R
1UXI
0 : ! : : ! 0 ) ) ) 1 1
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
t/ps tlps
(a) 1VDR FI 7DFR (b) 2J5R F1 1UXI

3 3

2 [ &
2 z

1 1

— 2X98
1Y6V —2ZUA
2VU5
0 L . " . ) 0 1 . 1 1 )
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
t/ps t/ps
() 2X98 F1 1Y6V (d) 2ZUA Fi 2VU5

F1 R R A 138 5 A O 22 18 LR
Fig.1 Comparison of RMSD of the four group protein enzymes
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Fig. 2 The flexibility of the amino acids
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Halophilic Mechanism of the Halophilic Enzymes
Based on the Molecule Dynameomics Method

WANG Si-hua, HUANG Ke-jun, ZHANG Guang-ya

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

Abstract; We analyzed the dynamics characteristics of the four groups halophilic enzyme and non-halophilic homologs by
molecule dynameomics method in the atomistic scale. The results found that: halophilic enzyme can form more salt bridg-
es and hydrogen bonds than non-halophilic enzyme, the solvent accessible surface areas of halophilic enzyme are larger
than non-halophilic enzyme. We also found that the structure of halophilic enzyme is more rigid by comparing the root
mean square deviation (RMSD), radius of gyration and end distance. Besides, the flexibility of the amino acids of non-
halophilic enzyme is more large than halophilic enzyme. It can be supposed that the main factors that halophilic enzymes
can maintain their structure stability in high saline conditions are rich in salt bridges and hydrogen bonds, smaller solvent
accessible surface area and structure rigidity.

Keywords: halophilic enzyme; non-halophilic enzyme; dynameomics; molecular dynamics simulation; halophilic mecha-

nism
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