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a theory of a Two Stage Cold Acclimation Process in which 
the accumulating sucrose produced in Stage One, hydrogen 
bonded with proteins in Stage Two to provide structural 
stabilization under freezing stress.  He showed the capacity 
of proteins to bind sugars increased under low temperature 
acclimation.  Pauli and Zech [16] showed that polar amino 
acids preferentially accumulated during cold acclimation and 
suggested that those changes allowed unmasking of binding 
sites.  Over twenty-five years later, synchrotron technology 
enables the localization of responses during acclimation in 
live, intact single cells and our future studies will include 
molecular identification of the proteins and carbohydrates 
and providing direct evidence of the mechanism of freezing 
tolerance in extremely cold resistant plant cells.
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