(GA) (SA)

(1) tRNA aaRS
(TDGA)
&)
(1) aaRS
(@) (GA)
(b) GA

)
(@)
5' DNA mRNA 3



DNA

(b)

)

A A A A

A A A A

1)

GA



GA

TyrRS 4.9, 6.7, 9.5, 15.1bp/gene
15
15.1bp/gene
PyIRS
TyrRS PyIRS
4.5bp/gene 9
1
(2)

(1)

Joyce RNA-Z T7RNA
ThermoT7RNA in vitro
selection in vitro selection in vitro
evolution

)



77 Ifit

TE
““Shannon >?ISha
77 Ifit
Lyapunov

Ibio = 7z

(1)
RNase

)

HI RNase HI
SPMP

Lys99, Asn100
K99P, N100G
Tm 1.8 Val101
RNase H
Ala, Arg, GIn
pH 5.5 m

Ibio

AG/T =

SPMP
K9o9pP

AW TE
Ibio
Ibio Ifit ISha
AH/T NS
RNase H

Lys99, Asnl100, Val101

pH 5.5

RNase C

V101A



1)

)

®3)

(4)

1)

)

Trp-Cage

, 333-338 (2005).

KEGG

32



32 , 339-344 (2005).

(3) Satoshi Kira, Masayuki Yamamura and Seiki Kuramitsu: Predicting the Expression
Levels of Recombinant Protein by using Reinforcement Learning, Proc. of the 8th
IASTED International Conference on Intelligence Systems and Control (1SC2005),
pp.471-476 (2005).

(4) : : : 28

, Pp.286-293 (2005).
®) ) ) : :
, Vol.21, No.1, pp.481-491 (2006).

(6) Hiroshi Someya, Masayuki Yamamura : "A Robust Real-Coded Evolutionary Algorithm
with Toroidal Search Space Conversion”, Soft Computing, Vol.9, No.4, pp.254-269, Apr
2005.

Q) : , "

2005 , Pp.466-469 (0S3-4), Sep

(8) Aita T., Morinaga S., Husimi Y., Thermodynamical Interpretation of Evolutionary
Dynamics on a Fitness Landscape in an Evolution Reactor, IlI,
Bulletin of Mathematical Biology, 67(3), 613-661 (2005)

(9) Hamamatsu N., Aita T., Nomiya Y., Uchiyama H., Nakajima M., Husimi Y.,

Shibanaka Y., Biased mutation-assembling: an efficient method for rapid directed
evolution through simultaneous mutation accumulation, Protein Eng.
Design & Selection, 18(6), 265-271 (2005)

(10) , , , 20(10), 28-29, (2005)

(11) , , , 44(1), 36-40, (2006)

(12) : DNA ( 2005)

(13) , ,
(2006)

(14)Hirano, S., Haruki, M., Takano, K., Imanaka, T., Morikawa, M., Kanaya, S. Gene cloning
and in vivo characterization of a dibenzothiophene dioxygenase from Xanthobacter
polyaromaticivorans. Appl Microbiol Biotechnol; 69, 672-81 (2006)

(15)Haruki, M., Saito, Y., Ota, M., Nishikawa, K., Kanaya, S. Stabilization of E. coli
Ribonuclease HI by the ‘stability profile of mutant protein’ (SPMP)-inspired random and

non-random mutagenesis J. Biotechnol., in press (2006)



(16) : ,
p.220-222 2005

(17)S. Uda and Y. Kabashima, Statistical Mechanical Development of a Sparse Bayesian
Classifier, J. Phys. Soc. Jpn. 74, 2233-2242 (2005)

(18)Y. Kabashima, Replicated Bethe Free Energy: A Variational Principle behind Survey
Propagation, J. Phys. Soc. Jpn. 74, 2133-2136 (2005)

(19)K. Ogure and Y. Kabashima, An Exact Analytic Continuation to Complex Replica
Number in the Discrete Random Energy Model of Finite System Size, Prog. Theor. Phys.,
Suppl 157, 103-106 (2005)

(20)Y. Kabashima and T. Hosaka, Statistical Mechanics of Source Coding with a Fidelity
Criterion, Prog.Theor. Phys. Suppl 157, 197-204 (2005)

(21)D. Saad, N. Skantzos and Y. Kabashima, Security and Reliability of LDPC Based
Public-Key Cryptosystems, Prog.Theor. Phys. Suppl. 157, 229-236 (2005)

(22)

, 88[9] 695 (2005)

(23)

, 88[9] 696-697 (2005)

(24)M. Haruki, Y. Saito, M. Ota, K. Nishikawa, S. Kanaya. Stabilization of E. coli
Ribonuclease HI by the 'stability profile of mutant protein' (SPMP)-inspired random and
non-random mutagenesis. J. Biotech. in press

(25)Y. lsogai, Y. Ito, T. Ikeya, Y. Shiro, M. Ota, Design of lambda Cro Fold: Solution
Structure of a Monomeric Variant of the De Novo Protein. J. Mol. Biol. 354 (2005)
801-814

(26)Y. Asada, M. Sawano, K. Ogasahara, J. Nakamura, M. Ota, C. Kuroishi, M. Sugahara, K.
Yutani, N. Kunishima, Stabilization mechanism of the tryptophan synthase
alpha-subunit from Thermus thermophilus HB8: X-ray crystallographic analysis and
calorimetry. J Biochem (Tokyo) 138 (2005) 343-353

(27)K. Kinoshita and M. Ota, P-cats: Prediction of catalytic residues in proteins from the
tertiary structures, Bioinformatics 21 (2005) 3570-3571.

(28)

(29) 21
(2006) 63-65

(30) o4

(2005) 29-34



(32) 2005
pp363-371
(32) 2005 |
3.2.3[3] pp. 188-195)

) ) @
®3)

Q) , , .

2005 , Pp.466-469 (0S3-4), Sep
2005.

(2) Aita T., Morinaga S., Husimi Y., Thermodynamical Interpretation of Evolutionary
Dynamics on a Fitness Landscape in an Evolution Reactor, IlI,
Bulletin of Mathematical Biology, 67(3), 613-661 (2005)

(3) S. Uda and Y. Kabashima, Statistical Mechanical Development of a Sparse Bayesian
Classifier, J. Phys. Soc. Jpn. 74, 2233-2242 (2005)



