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Circadian clocks are self-sustained biochemical oscillators. Their 

properties include temperature compensation, a time constant of 
approximately 24 h, and high precision. These properties are difficult 
to explain by known biochemical reactions. The ultimate explanation 
for the mechanism of these unusual oscillators will require 
characterizing the structures, functions, and interactions of their 
molecular components. We are analyzing the biological clock in the 
simplest cells that are known to exhibit circadian phenomena, the 
prokaryotic cyanobacteria, whose basic clock is composed of three 
essential genes, kaiA, kaiB and kaiC [1]. The structures of all three 
Kai proteins have recently been reported ([2], reviewed in 3]), along 
with phosphorylation sites in KaiC that are crucial for sustaning the 
oscillation [4]. Very recent research has demonstrated that the 
KaiABC clock keeps time in the absence of a transcriptional-
translational oscillatory feedback loop [5] and that the circadian 
oscillation of KaiC phosphorylation can be reconstituted in vitro [6]. 
This means that the clock made up of recombinant KaiC, KaiA and 
KaiB proteins in the presence of ATP and Mg2+ ticks in an Eppendorf 
tube! The presentation will summarize the status of structural work on 
Kai proteins and efforts to begin to understand their complexes.  
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