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ABSTRACT 

The shik imate pathway, responsib le for the biosynthesis of aromatic compounds, i s  

found in microorganisms and p lants but absent in h igher organisms. This makes the 

enzymes of t his  pathway attractive as targets for the development of  ant ibiot ics and 

herbic ides. Recent gene disrupt ion studies have shown that the operation of the 

shikimate pathway is essent ial for the viab i l ity of  M tuberculosis , val idat ing the cho ice 

of enzymes from this pathway as targets for the development of novel anti-TB drugs. 

3-Deoxy-D-arabino-heptu losonate 7-phosphate synthase (DAH7PS) catalyzes the first 

comm itted step of the shik imate pathway. Two dist inct c lasses of DAH7PS have been 

defined based on sequence simi larity. The type I DAH7PSs are wel l  characterized, 

however prior to this project there was l i mited mechanistic and no structural 

informat ion about type I I  enzymes. Sequence ident ity between type I and type I I  

enzymes is less than 1 0% raising the possibi l ity  that they represent d ist inct protein 

fami l ies, unrelated by evo lut ion. 

We have fu nct iona l ly characterized the type I I  enzyme from Helicobacter pylori, and 

have shown that type I and type I I  e nzymes catalyze a metal-dependent ordered 

sequent ial react ion fo l lowing the same stereochemical course. We have so lved the 

structure of  the type IJ DAH7PS from M tuberculosis using single-wavelength 

ano malous d iffract ion ( SAD) methods and the structure reveals a t ight ly assoc iated 

dimer of (p/a)8 TIM barre ls. The mono mer fo ld, the arrangement of key residues in the 

act ive site, and the bind ing modes of PEP and Mn2+, a l l  match those of the type] 

enzymes. This s imi larity o f  protein fo ld and catalyt ic architecture makes it unequivoca l 

that type I and type I I  enzymes are related by divergent evo lution from a common 

ancestor. I nterestingly, there are s ignificant differences in the add it ional structural 

e lements that extend from the core (p/a)8 barrel and in the quaternary structure. Further 

structural and funct ional analysis of M tuberculosis DAH7PS revealed that the two 

major add it ions decorating the barrel are invo lved in the binding of the aromat ic amino 

acids. Two d ist inct inhibitory binding sites for Trp and Phe have been ident ified 

providing an explanat ion for the synergist ic inhibit ion d isplayed with Trp and Phe. The 

ro le of several act ive site residues of Mt-DAH7PS in enzyme catalysis has a lso been 

invest igated. 
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