45 16 2000 8 4% &K

( , 100101)
( )!
(
) ( ) ( )
N 20
3 1 1 “
" (“ ") . 1
W 50 Anfinsen ,
& )
’ 3] Sl
). Anfinsen ,
20.9~83.7 kJmol (5 8, ’
10
“ " 1 « "

1681



V. -2 I 45 16 2000 8

“ " , DNA
DNA )
DNA
( 5 ), 10 ,
[
000 &9 ,
, Demshenko (10
, 1998
[, , 2%

1682



45 16 200 8 4% & &
. , (4
[12, 13]. “ ”
1
1.1
. , CGA AGC ,UCC AGU
1 C
, 104 , 21
C i C
14
L7/L12 C- 3% ,
[15].
DNA [16], ,
[17].
, 149
Val-56 Lys ,
(18] T4 (191

1683



V. - S T 16 2000 8
Lys
, T4 40~49 10
, (201, Arc
(21
[22, 23] [24, 25]
H2el
120~130 ,
1.2
Prusinert?” (prion) (PrP9)
, , (PrP=) ,
a- ’
b_
, (28] 291 Anfinsen
, . Anfinsen , “
1 A B
A B
b B A
b B
A . L) .8
B A.
U
, B
A
S
) 1 Anfinsen

1684




45

16 2000

8 M3 E &

(
Creamer® ,
1997 , Regan
56
b_
, 80%
1.3

[32]

[34]

[38]

[37]

Paracel sus

[31]

50%

pH

[38]

[39]

1 000

[

1994

, 50%

[33]

[36]

Rose
50%

19G

20%

(mg/mL)

1685



V. -2 I 45 16 2000 8

N

© 00 N o g b~ W

11

12

13

14

15

1686

[40]

(31

[41, 42]

, . — . , 1998, 30: 533~539
Anfinsen C B, Haber E, Sela M, et a. The kinetics of formation of native ribonuclease during oxidation of the reduced
polypeptide chain. Proc Natl Acad Sci USA, 1961, 47: 1309~1314
Jaenicke R. Protein folding local structures, domains, subunits, and assemblies. Biochemistry, 1991, 30: 3148~3160
Sippl M J. Who solved the protein folding problem? Structure Fold Des, 1999, 7: R81~R83
Dill K. Dominant forces in protein folding. Biochemistry, 1990, 29: 7133~7155
Pace C N. Conformational stability of globular proteins. Trends Biochem Sci, 1990, 15: 14~17
Ellis J. Molecular chaperones: pathways and networks. Curr Biol, 1999, 9: R137~R139
Wang Z X. A re-estimation for the total number of protein folds and superfamilier. Protein Eng, 1998, 11: 621~626
Zhang C, De Lisi C. Estimating the number of protein folds. JMol Biol, 1998, 284: 1301~1305
Demchenko A P, Chinarov V A. Tolerance of protein structures to the changes of amino acid sequences and their
interactions. The Nature of the Folding Code Protein and Peptide Letters, 1999, 6: 115~129
Sternberg M J E, Bates P A, Kelley L A, et a. Progress in protein structure prediction assessment of CASP3. Curr Op
Structural Biol, 1999, 9: 268~373
Baldwin R L, Rose G D. Is protein folding hierarchic? 1II . Folding intermediates and transition states. Trends Biochem Sci,
1999, 24: 77~83
Tsal C J, Maizel JV, Nussinov R. Distinguishing between sequential and nonsequentially folded proteins: implications for
folding and misfolding. Protein Sci, 1999, 8: 1591~1604
Banci L, Bertini |, Rosato A, et al. Mitochondrial cytochromes c: a comparative analysis. J Biol Inorg Chem, 1999, 4:
824~837
Laurents D V. Different protein sequences can give rise to highly similar folds through different stabilizing interactions.



45 16 2000 8 4% b &

16

17

18

19
20

21
22

23

24

25

26

27
28

29

30
31

32

33

34

35

36

37

38

39

40

41
42

Protein Science, 1994, 3: 1938~1944

Wynn R, Richards F M. Unnatural amino acid packing mutants of E. coli thioredoxin produced by combined mutagenesis/
chemical modification techniques. Protein Science, 1993, 2: 395~403

Wynn R, Harkins P C, Richards F M, et al. Mobile unnatural amino acid side chains in the core of staphylococcal nuclease.
Protein Science, 1996, 5: 1026~1031

Stites W E, Gittis A G, Lattman E E, et al. In a staphylococcal nuclease mutant the side-chain of alysine replacing valine is
fully buried in the hydrophobic core. J Biol Chem, 1991, 221: 7~14

Dao S P, Anderson D E, Baase W A, et al. Evidence for a compaction process. J Biol Chem, 1995, 270: 24598~24603

Heinz D W, Base W A, Mattheus B W. Folding and function of a T4 lysozyme containing to consecutive Ala illustrate the
redundancy of information in an amino acid sequence. Proc Natl Acad Sci USA, 1992, 89: 3751~3755

Brown B M, Sauer R T. Post-translational folding of a,-inhibitor 3. Proc Natl Acad Sci USA, 1999, 96: 1983~1988
Eriksson A E, Baase W A, Zhang X J, et al. Response of a protein structure to cavity-creating mutations and its relation to
the hydrophobic effect. Science, 1992, 255: 178~183

Buckle A M, Henrick K, Fersht A R. Crystal structural analysis of mutations in the hydrophobic cores of barnase. JMol Biol,
1993, 234: 847~860

Jackson S E, Moracc M, el-Masry N, et al. Effect of cavity-creating mutations in the hydrophobic core of chymotrypsin
inhibitor 2. Biochemistry, 1993, 32: 11259~11269

Vetter | R, Baase W A, Heinz D W, et al. Protein structural plasticity exemplified by insertion and deletion mutants in T4
lysozyme. Protein Science, 1996, 5: 2399~2415

Doi N, Itaya M, Yomo T, et a. Insertion of foreign random sequences of 120 amino acid residues into an active enzyme.
FEBS Lett, 1997, 402: 177~180

Prusiner S B. Molecular biology and pathogenesis of prion diseases. Trends Biochem Sci, 1996, 21: 482~487

Tsirka S E, Turck C W, Coffino P. Multiple active conformers of mouse ornithine decarboxylase. Biochem J, 1993, 293:
289~295

Zhang H J, Sheng X R, Pan X M, et a. Evidence for at least two native forms of rabbit muscle adenylate kinase in
equilibrium in agueous solution. J Biol Chem, 1998, 273(13): 7448~7456

Rose G D, Creamer T P. Protein folding-predicting. Protein-Struct Funct Genetics, 1994, 19: 1~3

Dalal S, Balasubramanian S, Regan L. Protein alchemy: changing b-sheet into a-helix. Nature Structure Biology, 1997, 4:
548~552

Wassler M, Esnard F, Fries E. Posttranslational folding of a(1)-inhibitor-3-Evidence for a compaction process. J Biol Chem,
1995, 270: 24598~24603

Tsou C L. The folding of the nascent peptide chain into a biologically active protein. Biochemistry, 1988, 28: 1809~1812
Rariy R V, Klibanov A M. Correct protein folding in glycerol. Proc Natl Acad Sci USA, 1997, 94: 13520~13523

Yasuda M, Murakami Y, Sowa A, et al. Effect of additives on refolding of a denatured protein. Biotechnol Prog, 1998, 14:
601~606

Nakano T, Fink A L. The folding of staphylococcal nuclease in the presence of methanol or guanidine thiocyanate. J Biol
Chem, 1990, 265: 12356~12362

Fink A L, Anderson W D, Hattersley J E, et al. The effect of methanol and temperature on the kinetics of refolding of
ribonuclease A. FEBS Lett, 1988, 236: 190~194

Huang D B, Anisworth C F, Stevens F J, et al. Three quaternary structures for a single protein. Proc Natl Acad Sci USA,
1996, 93: 7017~7021

Zimmermann S B, Minton A P. Macromolecular crowding: biochemical, biophysical, and physiological consequences. Ann
Rev Biophys Biomol Struc, 1993, 22: 27~65

Dahiyat B I, Mayo S L. De novo protein design: towards fully automated sequence selection. J Mol Biol, 1997, 273:
789~796

Taubes G. Misfolding the way to disease. Science, 1996, 271: 1493~1495

Bellotti V, Mangione P, Stoppini M. Biological activity and pathological implications of misfolded proteins. Cell Mol Life
Sci, 1999, 55: 977~991

(2000-05-17 , 2000-06-27 )

1687



