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. rf‘*iMa]u, enzyme (L-ma_;lte NADP omda-reduuase
Idecarboxylatmg] ECT.1.1 40 11D has been fuound

in a wide range- of . mgamsms Among the bacteria - L

“hoih NADand NADP lirked mnalic enzymes are

~ present’ w}nle in eukaryotes the NADP spemﬁc enzyme .

is usually. found ‘11 has been su,ggesteﬂ {2,3] that the |
decarboxy]atmn of ' malate p:ov:des pyravate for .
'-'"ammo aeid syathesis as well 25 for acétyl Co-emyme
A under condltmn‘f wherg C4 dmarboxyllc acids are

pie;ntlful This is supportad by evidence that malic. :
amzyme activity in Escherichia coli [41 Szreprpmrcm.

5% and Pseudam;rms s] is m‘ammal during growth

:on malate or immediate precursors of €4 dzr:arbm;yhc }

“acids. However resulis with enkaryotic. micro-
oxgamsms are not wholly in accord with thisinter- -

_‘pretation and a number of ‘alternative fumi:ons have . _

“’been pmposeﬂ [7-9].
- Wete port. hexe that the NADP lmked mahc

) snzyme in Aspergzl[us wiciulans is requlred for growih

on ucazbon sourees which are | p:rmursars of tri- - - -
_w:arbnxyhc amd cycle mtermeﬁlates The enzymeis -

" probably induced by a C4 dicarboxylic acid and single -

" gene. mutanis lackmg ma]:lc enzyme auim’ty faﬂ to

- utilise acetate or glutamate for growth. We are not

are’ @f any premuus Iepuns of ;mmams lackmo

- .;"nmrogen source, ;av ﬂesanbeﬁ prevmusw [10]
: Mycehum for. assay of. malic. £NZyme was | harv&sted

= "Dy fﬂftxation and sonjcated {MSE 150 W ulirasonic

mamﬁagrai or) in c:mld 80 mM Tris—HCi buffer pH-7.5

tmﬂa*rmg Mgl to: 1=‘mM After ce;;tnfupatmn R
 at #°C and 10* g for 15 min the supernatant was_ .
o decanted and dithiothreitol added to 2 mM. Enzyme _'
- 'assays were perfcrmeﬂ within. 50 min aftersonication.
-Malic enzyme was assayed at 37°Cin an SP 800 - ‘
“recording spectzophammete: by. mieasuring the oy
- malate dependent increase in extinction at 340nm
‘due to NADP reduoction [11]. The reaétion mixiore:
_ t:mf’ 1 il contained 80 pmiles Tris—HCI buffer ~
< opHALS, 10 imoles. MgCl, . 10 amoles: L mialate,
© .2 pznoles daihlotmeltol 0.25 pimoles NADP- a:nd cell

free extract. There was no aciivity with NAD: The -

- Teaction was dependent apon NADP and melate, and - -
‘the formation of pyravate was venﬁeﬁ by makmg

the 2, d-dmltmp'!lenylhy draztms {12] whzch Was
identified by paper clunmalogzaphy {13j Py:uvata

 Kkinase (EC.2.7.1.80) was asmayed at 37°C | fﬂﬂ]ow;mg
.. .the procedure of Kapoor and T:onsgaa;rd 1147,

o _,.P:oiem was assayed by the m&thﬂd of Lowry et a]
[1')] i an alignot of the nceil free exiract
. :before tne addﬁmn Df dnh]m}ne]m]

mken :

gy 3 1 ’I?uai reqmrement fm acfimj; Df mahc EPL_]JTTIE ‘;

‘\&alm enzyme actm V Was. unsta € in acpll uree




Df su crwnsa anﬂ ace"mm w‘hxle gln'cose fis }at rgely
exduﬁed by aceiate: Euu@ss pUt ROt g’lu»nse:aisu
reduced activity. dmmg gowih i the presence of
_gghﬂam ate. These results show thai malic enzymeis -

- gither m:bjec?t 1o carbon: r;atabaairte Tepression oris.
* induced bya meiabolite preseni a1 high concenira- "

" . tion during gmwih v acetme :mﬂ guitamip but not

: ‘hexcse oF triose. I AT

oles WM OHORED, g’ D

R I S R T R - 3. Regujzxfaﬂm ef malw «mzyme pr.z:;du,,zmn i
- TREBD. ot - The regulation of moalic enzyre formation was

Gl o T S , ‘ mvsshgaﬁed 'by iesnz}@ tlhe abllﬁy o‘f aﬁem@ *mn— :
Fig, 1. The deecay 0f malic enzyme activity in cell frep ) : : o
exiracts prepared from acstate grown R21 myc#limm,

Extracts wers held at 07Cin the absence ©r p:resenca of - o : S Table 1 ': : L

2 mM dthiothreito] and assayed with o1 without S - : leu: SHEY 108 BoENIlY dnm 2 gmwth

dithiothreitol in the assay mixidrs. (w-——aw) smxeﬂ mﬂx : Co . mn diffzrent. ;.,m'bnm wmws S

~1laiol, assay<d wilh thiol present; {o- wi e - : —

| 1kio], assayed with 1hicl; :(uu—ﬂ) meﬁ' without i}.im; o Ca:r'bnm souree o vC@n@::_n.- ; '_I{_ime_DT_"j' erE?ﬂ‘G”'

d‘SSdB’-BL w;ihmm ﬂnol P ] EEI U oo v (M) C mepbation uc::any SR
oLl ?WA'D?HJ

S omidized
th -3 -m;g"3) o

=in the absenca 'Df ‘dui]nﬂ'thl’aﬁ@] ylelded 2 Breater

“activity when the thiol reagent was included during -~ Svorose - . C 862 8T 7038:‘—_
-assay, alihnugh the capacity for acmaimn atsa | Giugose RTINS £ c = SR € - S 036
. Gecreased during storage. In ihe absence of dithio- - Gmgmgj ‘@_m_ : ;,} E
éh}r{mtg] en;ym}el a;tmiy was a;ml:;ap}eiﬂly J:iahmhﬁed by o Acmater o3 24 a3
1D~ phy ox%me.u:un enzoate-demon- . o e L
straih gihai a su]phyﬁry] grﬁoupns mvohfaﬁ inthe - - . G]utnmati: el g.g?; L f"q S d 3“5 o
S IO R - i i i 2R
reaction. An absolute thicl requirement has been - oSumreseand .t 0620 2B o c@.28)
N o Acsate . o oo B LT
Iepoxteél for the maize leaf enzYMe [16] and the = ST e ST SR s T R
S hzpsesnd ool D20 1B o LD o
“ﬁmmlve ent of a sulphyﬁryl group at. the active -senire. R SRE e DORRE AR Bt
: ©oAsetate o - o O S
_ Enked malic enzyme in Escherwma colz S S :
- has also beer demonstrated [17]. ‘Routinely RS Sucrcieand .

e S G te.
d]lhloﬂ'- Hlol was addeﬂ 1o o 11 fxee pmlem exirauts S tamate. .
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o amlz 201 L mmlatels Do U pSS. . Avoiw, Robertsand .
-_s_ynﬂf,r_a-s‘: PRI "Kﬂmberg {1971; T
‘ .awr 233' - PEP - U163 Armint, Mcdullongh -

© o carboXyKmase. - C U .0 T cand Rb‘b‘ens{mpwp)
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" Malic emvmr actmty ini :.cmeaca nmmnts upor t:ansfe; nf my.cehmm Imm S
B SuCTDSe :am:'l aceiaﬁte gmmn medmm to-acetate medmm. Cultures were prowm « .-
°for 18-hon» mixture of suerose {2 X 1072 M) and acetats (1071 M, then -
7 harvested by filtration and the myuelmm resuspandad 3 in fresh medmm fo1
.6 hr .::,xz:.ams were p:epm@ﬂ :and mahx: xmzyme assayeﬂ as desx,nbed m ‘ﬂlE

'1eyt_ L

_ mﬂjsmg (ar:u) mutam wnh known ]esm-ns 11@] m EE Ihat :mahc enzyme is :repress-=d by a matabome fmm
- &evelo p enzyme activity under cond;imns whmh L before FDZPin g]yc:olysm sezmas unlikely in view of -
‘induce in the wild type. The mutants were first . - the different ; responses of the two giumnengemc
“caltured: ona mixtuze of sur:msa and ianelaie w}nchw . L rmniants to acetate.. - '
'supnoris wild 1ype growih raies, then transferred _~ I I{f as 5ugge;szeﬂ 12 33 “the funm'bn Df 11315 f:nzyme i
" for 6 hr to'fresh growih medinm ﬁmﬁammg acetafe - . is o, ‘maintain the level af Dyrovais during growthon
'lwfuch mduced - high actmty wof malic enzyme in ';_ -_ i .precursm's of ”I‘("ﬁ rr;yi:lr: mtermamates then it mighi
R"r’l (Iab 2) Mahc enzyme actwﬂy was not fmmed e ex;per,ted 1}134 the ar:imiy of py;mvmr- kmase ‘
~in facA w]ur:h Jacis acetyl co-enzy:me A sy'nthase e ,_Whtch *mrmahy pmv1des pyrovate from glycolytic '

T18] ‘the Initial step indcetate metab olism; howege: ' __?,PEP would be mmméﬂ nnder these. confhtxons In faci- ‘
" there ; wasg: appremabk though consi réb]y Jess than - 7 pyrovate k.m‘ se’ actmty during growthof R21.on .
wﬂd type  indu chion in mutants lackmg the. g}yoxy]ate ’f - acetate was 4 pmpoles NADH oxidised by~ -mg -

cnmpared Wj*haa}ues of 3; ffdurmg growth DI] .: ,
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. detectab}e xemyme *actmty m»acz:K o, izcuM T
after grnwﬂw with sucrose fﬁijowed by Iranjer to:
,'acei"ai o1 gluiama?e or, dunng grawt on g}ycerm o:r
a mixtore of glymeml angd g}uiamaie Both groups Df
acy mutants faﬂed i) gmv Wﬂh gluiamate as sole .
_sou;rce of carbm_ The inability of thiese. mu'tants to.
BIOW ‘on acetate DT g]utamatf:, which also Suppufted
maximal malic enzyme activity in RQI Bimng}y
suggests that this enzyme is required for the ‘
utilisation of these compounds, Fnriher work isin
nrbgmss to characterise the lesions in geaX and m;-uM
“at least pne of whmh is pm"bably a SImmumi gens e
‘»fm mahi: an_yme - - g

4Discuss: "'oh‘ o

Resu]is presamzd here mdn:me that mahc enzyme
_-s ;refqmreﬁ by Aspergﬂ&zs for gwwlh ©n carbon:.

sources ‘which are immediate precursors of TCA cycle'

'mﬁexmed.mes. Since mutants which lack malic enzyme
and have the capacity 1o form P_EP tarb@xvmﬁase

+ 1315 fail tc grow nn acetate or gh]’lamnie it may be L

‘de duced that pyrivate kinase is not able to supply
yruvme from PEPunder mese mndmom “The lIow
level of pyruvate kinase a:;i:wty found in exiracts of

acelzle grown mycelinm supporis this mi@zpretmmn,’
Amongs revertants of the malic enzyme mutants -
‘szlected for growth on seetale we hope to find 50 me

,,altared in the control of Y mvate kinase formation. e

© Amongst other miiero-or ganisms the unicélinlar

Blga Eugi’fna 1_3] forms a no‘s«*l m?_hc ENEYINg in ﬁie Soan S
T B Zawk, B W. A1YT2Y Cami 3o Microbiok. 18 51*—61?

~presence of acetate as sole source of carbon. In the
yeasis Rkadommla has ‘hagh malic enzyme agnvrty
-during growth on acetate or malaté but not gm@:ose
and the enzyme Is absent from Gmr.?zda and

' ’{ansemzla [24]. The formation mf the Neumspam
r:nzyme;. is :apparem]y mﬁuced Gunng growihon:
SUCIOSe - and repressed by auamaie while in. Fusanum

‘piirogen source but-not nitrate. 113 isdifficult to
’ m)ﬁerstzmﬁ ﬁze Tbeh:w g Gf :mahﬁ Enzyme EToY ﬂ]EbE

}:pvm&me fnx hmsyniﬁe&s - o
’ Mnhc wenzyme has aisc oeen 1mp}maieﬁ m nne:g

'_ o ,_mdmdua. pecuharmes Dj‘ Eﬂ?l’-gyn‘ !a}:olzsm asw
: 'ias the na“in:re Df ﬂne ca:boﬂ'murce. LA
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