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BRIEF OUTLINE OF RESEARCH FINDINGS. 

As indicated by our previous reports and the titles of the above submitted papers and 
that accepted for publication, research in our laboratory has pursued two distinct areas of 
cholinesterase structure and function. One area concerns catalysis by acetylcholinesterase 
(AchE), and mechanisms governing covalent reactivity of the enzyme. These endeavors 
complement our larger studies on reaction of AchE with structurally-related 
organophosphonates and subsequent reactivation of the corresponding conjugates. One 
paper, in collaboration with the P. Taylor lab, examined the role played in ligand specificity by 
two phenylalanine residues within the active center. Employing site-directed mutant strains of 
mouse AchE, in conjunction with purified and resolved enantiomeric methylphosphonates we 
have synthesized, it is found that F297 plays a major role in governing enzyme chiral 
specificity. Furthermore, in studies of purified Torpedo AchE, we find through examination of a 
comprehensive number of alkyjphosphonates, that ligand orientation is governed by charge as 
well as interactions at the mouth of the active center gorge. That is to say, that at the mouth of 
the gorge, alkylphosphonates - dependent on whether they are charged or uncharged - 
undergo interactions the strength of which determines the eventual rate of reaction as well as 
the eventual chiral outcome. Finally, Mark Nowak, a recent graduate from my lab, has found 
that while ligand specificity is governed in part by ligand structure, the enzyme is highly labile 
and undergoes readily labile distortions in conformation with subtle changes in ionic 
composition of the medium, of particular curious interest is the finding that AchE displays a 
unique capacity to recognize not only changes in ionic strength, but also ionic composition, in 
that the operational conformation changes in one direction in the presence of monovalent 
alkali ions (Na+, K+) and in a unique direction in the presence of divalent alkaline earth ions 
(Mg++, Ca++). 

These latter studies represent a logical connection with those we have previously 
reported to you, some of which remain in near-final states of preparation. These concerned 
the influence of THA, the anti-Alzheimer drug that is reported to augment central cholinergic 
function. As we mentioned in an earlier report, THA associates with AchE at the active center 
and with very high affinity (3-10 nM), behaviour is consonant with the intuitive mechanism that 
the therapeutic efficacy of THA reflects its capacity to inhibit AchE, thereby elevating synaptic 
concentrations of acetylcholine and, in turn, enhancing cholinergic activity. However, we have 
found upon cellular examination of the action of THA in neuron that such a mechanism was 
too simple to explain such therapeutic efficacy, in that THA caused a marked increase, in the 
range 300-400 %, in cellular amounts of AchE. The mechanism of these actions continues to 
be under study. 

Accesion For 

NT!S    CRA&! i 
Jas 

inoi; 

Uli-Jemen 

By  
Distribution i 

Availability Codes 

Dist 

A-) 

Avail and /or 
Special 


