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The molecular mechanisms of protective effects of oligosaccharides, such as trehalose,maltose,and
sucrose,on the cells under highly dehydrated conditions, have been studied by using model phospholipid
membrane as well as yeast cells. From the thermal and NMR analysis, and molecular dynamics
simulation,anomalously high hydration ability of trehalose was elucidated.
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Trehalose ¥ Maltose A
Atom Nonreducing Reducing
0! — — 4.54
0? 426 3.99 4.17
o’ 4.77 4.77 4.40
o* 3.59 439 —
o} 4.24 3.93 3.18
Average 4.22 4.17
Observed n¢®” 3.98 3.25
ny® 15.3 14.5

a) Average values for the two glucose rings. b) Number of

unfrozen water per residue.

¢) Number of hydration water.
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Water content®  Component®  Population®  7,%
% ms
3.89 A 0.49 5.5
B 0.51 o4.
C 0.0
6.16 A 0.46 5.0
B 0.54 56.
C 0.0
6.25 A 0.51 5.5
B 0.49 55.
C 0.0

a) Weight fraction of the residual water to the dry cells.
b) Components A and B correspond to the bound and

intermediate waters, respectively. «c)

Maximal errors,

accompanied by the curve fitting analysis, are £0.01.
d) Relative experiental errors are £10%.
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Water content®  Component®  Population®  7,%

% ms
1.91 A 0.77 3.3
B 0.24 38.
C 0.0
2.15 A 0.76 3.3
B 0.24 33.
C 0.0
2.67 A 0.77 3.3
B 0.23 33.
C 0.0
3.53 A 0.77 3.5
B 0.23 37.
C 0.0

a) Weight fraction of the residual water to the dry cells.
b) Components A and B correspond to the bound and
intermediate waters, respectively. ¢) Maximal errors,
accompanied by the curve fitting analysis, are £0.02.

d) Relative experiental errors are £10%.
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