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h&my transenrinases specific for the L auim acids have been purified (9) 

and themecJmnismbywMchtheyoperatepartially solved(2),butno report; 

has appeeed of the isolation of a twmmhase that would act specifica.uy 

for the D isomers of the aa!ho acids elthougb their existence was shown by 

Thorns et al (10) (ll) in extracts of g. subtilis and g. authracis;as well --- 

as by other workers in RhodosMrillum rubrum (l), & sphericus (6), and g. 

licheniformis (5). It vould be of interest to lmnr if t rsnsgminstion of the 

D mint acids occurs by the mw? mechanism as the L isomers, with Vita&n B6 

asacofactor,andtodetennine if inthe case oftheDamixm acids there is 

asnarrowspecificitywithrespecttc~ fmbstrates~as inthe case 0fLminc 

acid emimtransferases. Accordinglywehavepurified~7Ofoldthe enzym 

D-a&mine D-glutamate eminotransferase from g. subtilis in order tc St&y its 

Bode of action and substrate specificity. 

Experiwntal. g. subtilis was grown as described by Thorne et al. (10) -- 

and disintegrated in a Reyfheon sonic Oscillator. The purification of the 

ensym is sumwised InTable I. Details 0nthepurificationpxxXedure ami 

physicochemicalproperties of the enzyme willbe publishedelsewhere. 

Substrate Bctivi~ieS were campared (Table II) on the b&is of gluate 

fonuation. Glutamatew~e detenmineabythe quantit&ivenypbydrinprOcedUre 

of Ksy et al. (4) after paper electrophoresis. -- 
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Table I 

Purif-icationoiD--D-glutgate aMnotranBfera6e 

pzzf 
specific 

step vol,ml activity Yf-dd 

Initial extract 1320 37 0.06 loo 

titamine sulfate 1600 22 0.066 m-- 

mnium m&Sate 2ao 68 0.172 79 

E@mxylapatite eluate 810 1.14 1.2 38 

-eepaaaex 132 0.60 10.0 27 

a.5 0.78 28.8 16 

hmaitnu sulfate 1.4 9 34.0 14 

Qpeciiicacti~~vrradsiiDed88~leaofpyntvsteforrred/min/Pgofprotain 
at37°iuanar3eeymixture contahing100~1eeD-Ala,100~8~ 
ketiglutarde, 5O~lesghosphatebufferpH 8, 2O~ofpJrridarelpboaphate 
inafinelvolumeof2ml. 

Specvtric BhoiliaswereperformdonaCarySpectroplmtumter 

lmdel 14. 

Resulte and Di8cussion. AbmedpEoptimm (8-9)anda twofold stipa;rLa- 

tionby pyridoxal phosphate were feud vith D-alanine aeaanodonorand~ 

ketoglutarate aa sub&rate. The compari8on(Tf3ble II)waa themforemde at 

p~'8inthepreeenceofaddadpgrido~alph0sphate. Itieeviaentthattrens- 

andnation in the case of this enzyme is fairly specific for D-W. D- 

~icacid~~eerlpc,sdlD-nethionineresctata~slaverratc. The 

inactivity wall usladne MicatesnotonlyspecificityforlAeD isamerebut 

al.80 fxaupleteabsenceof almine rat- in our prepwation. 

!PhepLU?ifiedentyaa atpH 7 isy'ellovadexhibits auebsorption epectrs 

wit& maxima at 415 3q4 aM 330 np (Fig. 1). Thle spectra ie different fmm the 

one ZWportedfortheI~alanine tglutem&eamimtranSfera6e -pigheart (3). 

Addition of D-alauine produces a decrease Of absorption at 415 w that is amo- 
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lSble II 

specificity of the enzym 

Activity with diriereait ambm donore us- *ketqlutcwate as acceptor 

glatmrate fozwtd 
8mim donor l-l- 

D-alanine 6.5 

D-aspartic acid 2.25 

D-serixw 0.75 

D-Leu, D-ml, D-TIE., Dale 0 

olsc- 0 

L-Ala, rPAsp, Idal. 0 

DIdminopiaelic, &ednoadipit 0 

solutions contaimd o.msmlm acid, 0.2Macketoglurate, 0.2&l 
phosphate buffer pE 8, 20 lrgs pyridoral phosphate in a find. 
PollmE of 0.5 ml. Afteradditiotiof1gliterofenzym 
(specific activity = 34), they were incubated at 370 for 20 
rllinutes. 

350 390 430 
Wavekngth (mp1 

ciatedvithan increaseofabsorbencyat 3309r. This shift in the absorption 

csn be reversed by the addition of pyruvate. lZlesechangesonthe&sorption 

spectraoftheenzyEupontheadaitionofsubstratas aresimilartothose 

4iescribed for the absorption spectra of other translpninsses. The absorption 

#l8dalm 8t 415 np, which iS a ch8racteristic feature of pyrim phosphate 

enzymsgmsy be ascribed to a pyridoxal phosphate alhdne form (7). The 

absorption maxbnmat33Onpcould beapyridoxalphosphateSchiffbasederiva- 
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tive that does not have a &Able bond in conjugation with the pyridine ring of 

PY-ria=l (3). 

These spectropkotxmetric observations and our observation of association 

of activity with a yellow fkaction hu5ng purification, lead us to conclude 

that the enzymetbatia specific forthepairD-alenine D-glutaaate, a8 in the 

caseoftbetranssminsee 8 of the L amino acid series, has as prosthetic group 

p~&~phosphsteboraPa~thealdehydefoaploteinarninogroup. 

Al~thenrechenisp,ofthereactionappearstobes~tothatofthe 

I, amino acids, it is of interest that the spectra, and hence the binding of 

thep~&~phosphetetotheprotein,diiitrsfrolnthepigheartalarrine 

tm which ie specific for the L series. Both enzym.8 in turn differ 

frpectrauy from tbe pig beart glutmic aspartic te tithebeef 

liver glutsadc aspartic Se. 
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