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The induction of pectate lyase of Erwinia carotovora was repressed by a high
concentration of its inducer. The concomitant addition of cyclic adenosine 3',5'-
monophosphate reversed this repression.

Extracellular pectate (polygalacturonate) ly-
ase formed mainly by bacteria catalyzes the
transeliminative cleavage of pectate (1). I have
reported that the true inducer of pectate lyase
in Erwinia carotovora strain EC-1 was not pec-
tate but its breakdown product and have termed
this mechanism of induction "product induc-
tion" (11). The main breakdown product of pec-
tate by this enzyme, 0-(4-deoxy-/3-L-threo-hexo-
pyranos - 4 - enyluronate) - (1 - 4) -D -galacturonate
(unsaturated digalacturonate), was suspected to
be the true inducer.

Ca2" has been shown to be the activator of
pectate lyase (10). Thus, when the optimum
concentration (10-4 M) of Ca2", together with
pectate (supplier of the inducer) was added to
an EC- 1 culture in minimal medium (8), the
induction started earlier than the control (i.e.,
no addition of Ca2") (Fig. 1). This early start of
induction may be due to the effective supply of
inducer caused by activation of the basal level
of extracellular pectate lyase by Ca'+. However,
as induction proceeded and the induced pectate
lyase accumulated in the medium, the synthesis
rate in the culture with Ca2' became lower than
the control. These results suggest the existence
of repression caused by the high concentration
of inducer.
When 2 x 10-3 M unsaturated digalacturonate

(inducer) was added directly into EC-1 culture
(Fig. 2), the induction rate of pectate lyase dur-
ing the first 60 min after its addition was almost
the same as the rate repressed by the concomi-
tant addition of 0.5% glucose, which is known to
be a good mediator of catabolite repression (7).
However, after this period only repression by
the high concentration of inducer was relieved
and a new high induction rate was observed.
Since EC-1 grew well in the medium containing

FIG. 1. Effect of Ca 2 on the induction of pectate
lyase by pectate. Induction was initiated by adding
the solution containing 1 pectate (pH 7) either with
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2 x 10-$ M CaC12 (0) or without it (O) to the same
volume of EC-I cultures grown in minimal (8) + 2117e
glycerol medium to an absorbance at 655 nm of 0.280.
At intervals, 3-ml samples were withdrawnn, washed
twice, and suspended in 1.5 ml of tris(hydroxy-
methyl)aminomethane-hydrochloride buffer (0.05 M,
pH 8). Suspensions were sonically treated, and the
cell debris was removed by centrifugation for 15 min
at 10,000 x g. The activity ofpectate lyase was meas-
ured bv a modified thiobarbituric acid method (12).
One unit ofpectate lyase is defined as the amount of
enzvme which produces I ,umol of unsaturated prod-
ucts per h. Specific activity is expressed as units of
enzyme activity per mlilligram of protein. Protein
concentrations were determined by the method of
Lowry et al. (6).
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Fic,,. 2. Effects of Qvhcli a(letnosi'ne)@',5'-m0onop-ho) -

phate and glucose on the induction of pectate 1Xvs e

bY iunsatuirated digalactuironalte. The) procedut-es
llvere salme as i'n Fig. I except thalt the) indu(ctioni u as
1ini'ti'ate(i bv! the addition of 2 x 1() 'M11 (final) uIn.sat-
t-atedi di.galactur-onate. KSvwmbols: (0) inducerloIne,
A y inducer + 0.5"i glucose, ( f- induccre + 2 x 10v M

cYc lic (lfdenosi'ne 1',5'-nionol)hos,I)halt(,

induicer as sole source of' carborl ( data not
shown), a considerable amount of iinducei- should
have been consumed during the first 60 rmin.
ln'his consumption of inducer ni-ight have re-
lieved the repression. Furthelrmore, the repres-
sion of the induction by the high concenti'ation
of inducer was also relieved bv the addition of 2
X 1() 3M cvclic adenosine T,5 -monophosphate,
which has been known to relieve the gILtcose-
nmediated catabolite repression of rmanvr induc-
ible enzVmes (9) including pectate Ivase of E.
cai ot otra ( 3 ). Thus, these results suggest that
the accunmulation of the breakdown product(s)
(catabolite) of the inducer r-epi-ess the induction
of pectate Ivrase po)ssibly by loweiring the intra-

cellular level of cyclic adenosine 3',5'-monophos-
phate (7, 9). This type of catabolite repression is
analogous to what Katz and Englesberg (5) have
found in the L-arabinose operon and have
termed "self-catabolite repression."
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