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The lWZhteIkO8 of (1 Oi8-tX%W3(~COXlit~t~) ieOm8I.eS@ 

we8 reported from this Laboratory (Rao 6: Altekar 1961)s 

other ois-trans ieosemese ere known to exist in nature 

(Bdwards & Knox 1956; Sngiyama et al 1958; Otauka 1961). 

In an attempt to study other pOWJib% oia-trans trans- 

formations, 8 search wss ssds ior 8 possibl8 biological 

cronversion of aitrmouete (methylmaleate) into mesaoonats 

(m8thy~~~te~. Howe(rer, instead of this, an ann;yme 

converting aitmoonate into (-)citmmilate ( o(-methylsalat8) 

wa8 found In a rioroorgenism capable of growth on citra- 

oouate as the sofa usrbon end energy souri38. This 

Pr8liEinary ~O~tZIliC?&tiOEI de8Orib8S th8 c~e~~teri~etion 

of the produot of enlagmatio hydration and of aitracaneae. 

(-)Citramlic aaid is known to OOQP~ in apple peels 

(Huh8 1954). 

A fluoreso8nt pssudononed was i8Oleted from eoL1 

by the routine 8nriUhaent proaedure. Growth of cells OP 

a large scra3.e and preparation of oell-fP88 an&plll8 8XtXW3t8 

wire ess8ntiell.y aooording to th8 prooedare dssaribed 

*Co8muuioetion nunber 583 of the ltetional Chemiuel 
Laboretory,Poona. 
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previously (Sao & Altekar 1962). fI!he reeulti~ en?yms 

so,lution we8 proausscrd at 0 to 30CI It #a8 asntriiaged 

at 12,000 x g arid used as such or after dialysis against 

50 volumes of water or aaaoniun sulfate ~a~ti~~ti~n. 

The acrids YCIPO prepared by the-standard procedurss; 

aitreeonio and me8aoonio (Shrinor rt al 1947) and 

crttrtmalic (Barker h Blair8 1962). The eoids wsrc 

dutcwted by paper ohrmatsgragby ~~t8n~l$~Gr~~~:w~tar 1 

4:1.5:1, S-thy1 aaetatstfar~ia aoidrwater = lOtlr3; and, 

8than8l~a~o~a:watar il Elrltl). llesaaonia and aftraoonia 

acrida were drtrmrsinud quant+tatiyrly 8sssarding to 

Vaohcman (1956). Citramalate c onteat of ~sprots~~srd 

Sa@aa was assefsd aooording to Barker and Blaire (1962). 

Ia me typiaal 8xp8rimnt, 5 ~18s sitreeonate 

Olp IrO8a8OlMJtO (plb T), 100 puO&88 Oy8t8ilXd, 10 pIOl88 

f4kEE’W8 sulfat6 and 25 ng protain (of tmdialyaad eefl-fr88 

extraat) in 10 ml total volume w'ur8 ,iaeabated at 28W for 

12-24 hr8 with Dolu8ne and ohlor8fomn 88 pr8ssrvatit88. 

The rsa~tiarr mixtur8 ~88 thun treated tiocsrdiagto 

Barker's prMcl8ure (1962); the aontimou8 ether extnrratr 

crwateined tmly two non-volatile aaido, V&S., oitramalartr 

and 88allar 8arofmts.of sftnaonato/rssaaonate, The 

eolvsnt ~88 evaporated and ths residual syrup mad8 lxpto 

10 al 8~3 9 ml wem usad for isolafian ei.tbs pure atlids 

by Borax-1 cthmmtegraghy (Busah st err 1952). T&8 acrid 
eluting first W~LI md8 a@O’lO al aad'had the 8aa8 Rf 

as ~itraral;isr amid* 1 ml W88 uasd for po%d.iMtrY ia, 

preseme ef amon~uu aolybdats (final VOL 11 ~1; 2 da 

tubs); The 8oida i8alated fX=oS XX!SWtiO~ Bixtttr~~ 
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oh~tsi~iq eitrawmats and rrsaeelsste bad mtstions 

-6.7' end +5;70 raspwtiyrly. Wonssyl esters hsd 

r.p.lO&lQ60 and aathentia Y&+itramalat~ phsnsoyl 

08ters i.p.114~. The infrared and th8 n+&rr. 8~Crafra 

eif the ietkyl esters sf suthontio B5-aitraaslie acrid 

and of the isolated &aids warr~idmxtioal. 3?b8 

(CPI#ltral erd other propurties of thrsu aoids end thr 

sethadlr af tbsir prrparstior'kill be desaribsd ix 

data&l elsewhere. In sralLersos1e rsllt&lr eqm-irunts, 

25 pm6188 of eubstmte , 1 to 5 a& emzy8~ protein, 

15 pal88 ~YStclin8, 1 pm10 PO* were inmabatud for 

1 ta 3 bra at 3ooc; volume, 1 ml. 

!&a.! undialyrud ensymr solutioaa C#atalyar tb8 

bydrstion of both oitraconate and resaoohato into (-) 

sad+) oitnurolets r88pWtiVel$ in tha abeegsls ef a4 

addad eo-factors. Citraaon&lse eativity~fs stabls ts 

dislysis. Mssooonsse aetivitg is eln6st aom2)letrly 

lwt on dialysis; addition of Wiled extra&i arrli/er 

ferrms ions snd 8y+i&,ns does not resters the aotivity. 

.Ia our erperimnts with oell-frsr ertraafs of Cloatridt~ 

t~tenOSox'&uU, me88CWtas:~ 866Re to be stab&e ts dial.yil;ia 

end sell-ire8 ,utr8ert does lot seem to aeatsin aither 

aitraeonaso 91: ma10888. sratirity, OP fraationatiol, with 

auwwgitv sulfate, <ritrsaonese taativity of aell-fracr 

rxtrsots of opr irolstr was foltnd eralusivrly in Ii&a 

40 to 60 fraction* Both SH-oonpounds end frrmua iorna 

are ssssntiel fer aitraeonass aotiv%ty of dislysed 

mlutiour *r amnmiiwn slrlfate fraotions. It is thus 

olear that the two activities, aitraconaae and mesaaorum8 
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are distinot and that mesaconate is not an intewediate 

in the hydration of citraoonate to (-)citramalate. For, 

(i) oitraconate yields oitramalate under conditions in 

which mesaeonate does not,and besides, (ii) the two 

compounds yield two optioal antipodes. The undialgzed 

cell-free extracrts contain feeble malease activity which 

disappears during dialysis and further prooessing. The 

purification of citraoonaae and i,ts properties will be- 

desoribed elsewhere. 

It is not clear from the experim8nts of Vang 

et al (1961) and of Cooper fo: Kornberg (1962) on the 

metabolism of itaaonate by liver aitoohondria and by a 

pseudomonad respaotively whather (0) or (+) citramalyl 

CoA is involved in the reaotions. The pathway of (+) 

oitramalat8 dissimilation has b88n elucidated by 

Barker (1956), Yb8ther (-) aitramalate is metabolized 

dir8otly or via its CoA derivative is not clear: its 

dissimilation is being studied further, particularly in 

relation to the metabolism of other C5-dioarboxylio aoids 

(Vang et al1961; C oopar & Kornberg i962; Brightman & 

Martin 1961; Losade et al 1960). 
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