2012 4F56 70 45
555 3, 606~610

A o 8
ACTA CHIMICA SINICA

»

« WFFIR I

S FANFRUBIEEASELE SRR NFREL

ot

kAl R T &  FIu® kKR EmeE*

(TR B E T ST B AL 2 S M R TS s KR 130023)

P

WE R 13 )12 T 1T 5 S v P A B 45 75 5 1 (tteRBP) (IE HOHLBE. 75 IEL(300 KM R AR Pl 5
(375 K)IEf, 735%F tteRBP 2) FREATE) Sy 22840, S5 RRW], B THRSFEMEE, B TN PMEIZE s AR,
7E 375 K WA SRt Bt m, 60T Re08 o il R 38 hy 5 LG N AR i =il B B S50 R i I B il 7 il g
T Ji AR %o A A i e T At 5 P 1 DG SR .

RHEiA  tteRBP(Thermoanaerobacter tengcongensis ribose binding protein); 23 3l Ji%%; 4> TN A UMMIEsl; ik, o
g4

Molecular Dynamics of an Extremely Thermophilic Ribose Binding
Protein
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Abstract Molecular dynamics simulations for extremely thermophilic protein thermoanaerobacter teng-
congensis ribose binding protein (tteRBP) were performed to investigate the thermophilic mechanism of the
protein. The comparative analysis of molecular trajectories of room temperature (300 K) and optimal activity
temperature (375 K) shows that the protein conformations are stably maintained, but the concerted motions
are different. The flexibility of the protein at 375 K significantly increases, so the protein can adjust the local
conformation to adapt to extreme temperature. The analysis of the changes in protein structure confirmed
that the local conformation adjustment at 375 K plays a key role on the extreme high temperature stability.
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Figure 1 Overview of the ttePDB (in cartoon representation)
and Ribose (Pyranose form) (in ball-and-stick representation)
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Figure 2 Time evolution of RMSD of MD structure of the
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Table 1 Distance of residues which have salt bridge interaction
at 300 and 375 K respectively

Residues tteRBP300 K tteRBP375 K
88~89“ 0.42871" 0.43285
122~153 0.47683 0.48803
127~159 0.42965 0.44010
165~168 0.45360 0.46984
166~192 0.37911 0.38389
250~255 0.45521 0.46684

“ Digital represent the number of residue. * The unit is nm.

x2

WiRPELRE 300 A1 375 K T HT S NMEFAE I = R AR A

Table 2 Eigenvalues (nm) of the first five eigenvectors for

tteRBP 300 and tteRBP 375 K respectively

Species teRBP 300 K tteRBP 375 K
Eigenvector 1 0.136742 0.23976
Eigenvector 2 0.105782 0.156875
Eigenvector 3 0.0439468 0.128062
Eigenvector 4 0.0425549 0.0960423
Eigenvector 5 0.0362693 0.0637953
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