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Secondary structure specific recognition of substrates by enzymes is ubiquitous. In this letter,we describe
an approach to incorporate this recognition element into abzymes.

Immunoglobulins capable of catalyzing a wide range of reactions have been generated.l Monoclonal
antibodies have been raised against specific transition state analogs corresponding to several prototypical enzymatic
reactions. These antibodies can increase the rate of ester, carbonate>® and nitroanilide® hydrolysis. Hydrolysis of
peptide bonds has been reported utilizing metal cofactors’ and by catalytic autoantibodies. Proteolytic antibodies
which would cleave peptides at selected sites have tremendous potential.! To realize this potential the reactivity and
selectivity of these abzymes would have to rival those of enzymes.

We have been investigating the role of secondary structure in proteolytic processing.” B-turns appear to
constitute a critical element of specificity in a variety of proteolytic events.”#%1¢ In this letter, we wish to report
the use of a hapten which incorporates our previously described B-tum mimetic framework!!12 to elicit catalytic
antibodies with primary and secondary structure specific depsipeptidase activity.

The hapten that we designed and synthesized 1 incorporates a difluorostatine transition state analog!®. The
synthesis of 1 is outlined in Scheme 1. Coupling of the racemic turn mimetic 2! with 3!4 and subsequent
saponfication provided 4. Removal of the Boc group and coupling to a maleimide linker provided the requisite
hapten 1. Monoclonal antibodies were prepared and selected using previously described protocols®. Nine
antibodies were screened for their ability to effect the hydrolysis of 5. Three antibodics showed quantifiable levels

jvity,15 ibodies (2E1L.2E7. 26Gl1.3B12, and 27H1.3HI0) exhibited the following kinetic

t After June 1, 1992 address correspondence to this author at the BioMimetic Institute, 201 Elliot Avenue West,
Seattle, Washington 98119,
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The importance of both the proper primary sequence and appositive presentation to the antibody combining site is
highlighted by the inability of depsipeptides 8 and 9 to be hydrolyzed by any of the three antibodies.

The lack of proteolytic activity of any of these species was not particularly surprising in light of earlier
efforts], however, the low esterolytic activity was less anticipated. Two potential rationalizations have been
contemplated. The most obvious being the choice of transition state analog, however, use of the corresponding
phosphonamidate did not lead to enhanced hydrolysis.!® Alteratively, the requirement for binding a large hapten,
thereby diminishing the percentage of TS stabilization could be a concern.

The use of elements of secondary structure by natural enzymes to enhance their specific recognition of
substrates is apparently widespread.”10:17-19 Catalytic antibodies offer the potential to generate catalysts with
nonnatural specificities. The ability to control both primary and secondary structure specificity in these tailor made
catalysts could provide exciting new applications for abzymes. We have described an approach to accomplish this
goal. Further developments in the generation of catalytic antibodieszoand the synthesis of secondary structure
mimetics?122 should provide exciting new opportunities in this arena.
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