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we have tsambcd the umpamivcly oxygen inscnsitivc E. coli bmnchaidain amino acid 

aminotrahsfcraseasamansofconvertingtbeindamediatea-oxoecidstotheLfo~~acidsas 

illustrati in Scheme I. Genetic shxlics* indicated a raticr bmad specificity for the E. coli branched-chain 

amino acid aminoiransfcrasc which pcompd our cloning and ovm of the compndhg genc.9 

The initial biochemical studie~~-~O suggcsttfrerpecifidcyoftheaminocren~isnearlyasbroadasthatof 

the widely studied oxidase.6 
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kt.hcrexperimarEswen~toexaminc the utility of this cnantiomek convtion systan for the 

productionofnonstandardaminoacidssinccdficientenzymatic~ygisisoften~to~~ 

biological sulwtratek For both 24minobutyric acid and 2-amino4pcntenoic acid (allylglycine) tbae is 

approximatelyahundrcd-fold+cediEm&albctwcenthemcmk andthcplmLfoml.%Amim4 

pcntcnoic acid (allylglycinc) off&s a partkularly intcmsting case. Mazcotte and Walsh” have shown that the 

D-amino acid oxidasc product 2-iminium4pcn~oatc qidiy taum to the potent noncovalcnt 

inhibitor 2-amin~24-pcn~ as illustrated in S&me 2. Evm if the initial iminium inmmcdiak 

hydrolyzes to the 243x0 fom~, an analogous tautomeization yields the strongly inhibitory Zhydroxy-2& 

pcntadienoatc. By dkctly coupling this D-amino acid oxidasc lrtllction to mmamination, comersion to the 

dCSiIdL-WlillOXid succeaPfirllycompetegfortheintermediateZoxoecid.Asaresulttheoxidaseenym 

is more cfikicntly utilkd. Fmkmorc* since less 24mino- 2,4-pcnt&%enoate and 2-hydroxy-2,4- 

pentadienoateisf~Eessoftbespmpleundagasthtadditionalimversible~g~ttothefully 

conjugated mokcules.14 
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The case of allylglycinc ilhlstmtcs the general advantage ofdkctiy coupling the oxidase & with 
aansanrinlrtioninorderta~theaccumulafionafdw:insanediateasxoacids.Aldroughthedegr#of 
inhibition is stmngly vnt on the a-oxo acid in question (fommatcly cc-oxoglutarabs is a veryqlloor 

inhibk+)), a Ki of l-5 mM is obwxvcd for a number of the common a-oxoacids.16 The KM values for the 

aminoacidsusediothisstudysimilarlyliefK!ar1mM.~6 

l?liscorrplcdoxidase-a system is quite robust in terms of consistently high product 
yields. lhis cnantion&c conv~on system is amcnablc to substantially larga scale dons thao have 

beenreportedhen.Porcine~~scidoxidaseisalreadywidelyused~yandtheamountofE. 

coli branchakhain amino acid aminorransf+uusc used in the ten millimolc valinc lreaction proscnts less than 

0.05%ofthatobtained6romastandard10~ter~~culnar?.Initialstudiesindicabthatthesu~~~ 

range can be signifkantly broadened. It should he noted that only one equivalent of Lglutamatc is consumed 

for oath cquivalmt of D-amino &-I converted. The cwphic isolation procedure allows for dirc4zt 

recycling of the mmaining tglutamatc Bs wamlntai. 
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