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1. Introduciion

Muirients of growith medivm have marked effects
on the synihesis of certain enzymes. Glacose, a power-
fol repressor of bacterial enzymes [1], has no effect
on Eecherivhin coli alkaline phosphatase [21. Glycero]
and glecose induced the synthesis of alkaline phos-
vhatase in Becillus subiilis while laciate suppressed its
biosynthesis [3]. Lowest level of 2cid hexose phos- '
phatase aclivity was observed in E. colf with glucose
as a carbon source and highest levels resulted when the
basal medium was supplemented with casamine acids
141, Selmonells typhimuriumn gave high yislds of
alkaline phosphatase in laciate medinm and low yields
in glicose mediun [5]. Variation in the relative yields
of isoenzymes of E. coli alkaline phosphatase has also

_ been associated with pepions concentration {61 Simi-
larly inorganic phosphate concentration has been found

to have & marked effect on the synthesis of phosphatase

in several organisms, £ coli {2, 7, 8}; 8. subtilis [9];
Nfumsp@m crassa | 10]; Aspergilius [11, 12); Sacchar-
‘omyces cerevisiae |13} and- Pgeua@mmas ﬂmmesremn
[14].

T: was found that certein sirains of Serrafin mar-
ceseens synthesize two electrophoretically distinct -
alkaline phosphatases and the synthesis of one of them
“was suppressed by kigh concentration of phmphafte
in the growth medium [151. 1t is the purpose of this

_paper te repoit the effect of different nutrienis in the
- growth medium wita prrticular reference to the varia- -
-tion tOf usoenzymP paﬁ&ms @bser-;ed in S, mmcescms :

> Pmsem adﬂr:ss ihepﬁrrmem of B}gftagy, Umvemty nf
Dxmvsa Gnawa, OInaﬂO, Eamﬂa KN ﬁ\‘ls. S

- Nb_zgia;}'fﬁiilimﬁ ﬂsz;hfng g@mﬁan 5y —,;Ammffrddm :

and E. coli. This should be of significance in the puri-
fication and characterization of individual izoenzymes.

2. Experimental

Strain 211 of 5. marcescens is a white spontansous
mutant from red strain 210, 1t was isolaied in con-
naction with pigmentation studies in the Department

- of Bioghemisiry carried out by Prefessor J.L, Btill and

his colleaguss. A number of low phosphate media
described by other workers were used as such. They
have respective carbon and nitrogen sousces as follow:
Torriani’s medium [2] contained citrate and Jactate
as carbon and (NH,;),80, as nitrogen source; Brock-
man and Heppel’s medivm [16] contained glycerol as
carbon while peptone e} MHLT] were used 23 nitrogen
sougees; sayer’s mediurmn {171 contained citric acid
and glucose as carbon sources while NH,Cl was the
nitrogen source; Garen 2nd Levinthal’s medivm {81
contained ghicese as carben whereas pepione and
NH,4C! provided nittogen sonrees.

- The strain 211 was cultivated in a series of experi-

- menisin 200 mi of each media in conical flasks at _

30° on a rotary shaker, Afier about 18—20 hr of
growth coltures were harvested separaiely and WETE
washed with Tris-Mp buffer, pH 8.0{10 mM Tris, 5 mM
Mg80;, pH was adjusted 10 8.0 with BC) Enzyme
frova the cells was exirectzd by butanol ircatment

sl Emymve asim?y of calls and butanol exizacts
- were determined as described elsewhers [15]. The

smmh gel ﬂlecimphmrem was carried oni in ﬁmcon- S
tinuens borate buffer, pH 8.6 [19]. The gol was'

stamed wﬁh calmum-wmuhﬂwyl phmphme and Azggm ‘
_ .Fast me B sah ﬂ?@] : _
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3. Results and discussion

Strain 211 cultivated in five different growth media
gave snzymatically active cells in all cases except in
Saye:”s medinm [27]. The extracts from these cells,
when analysed by starch g2l ¢lectrop:oresis gave vasi-
ation in the isoenzyme pmtarn. The results are presented
in fig. 1. Semple A shows three coli type isoenzymes.
In this case cells werte grown in the presence of glyce:-
ol as a carbon source [16]. Sample B represents four
ispenzymes, one distinctly fast moving anodis iso-
enzyme and three slow moving (similar 1o sample A)
coli type ispenzymes. In this case strain 211 was grown
in ths presence of lactate as a carbon sonree [2].
Sample D also gave four isoenzymes roughly similar to
sample B, but due io low enzyme activity in the
exiraci, isoenzymes arg noi ¢learly seen. Sampie E
showed only the fast moving isoenzyme. In this case
strain 211 was grown in the high phosphate medium.
1t is furthier mteresting 1o point out that there existed

Fig. 1. A stice of starch gel after clectrophoresis and stained for

" alkatine phosphatase activity. Samples A—D represent the iso-
enzyme patierns obtained from the extracts of S marcescens
sirain 211 grown in four different low phosphate medéia {16,

2, 17 and 8] Sample E represents the extracts from the eells
cu]u vaued in hxgh p'hosphatr‘ meﬂza il]
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a marked varigtion among ihe three ‘coh-type Eoenzymes.
If these isoenzymes are numbered 1, 2 and 3 in crder
of their decreasing mobility towards the anode, iso-
enzyme 3, (fig. 1, sample A) iIs relatively sironger in
intensity than isoemzyvmes 2 and 1, respectively. On
the other hand, predominance of isoenzyme 1 over
isoenzymes 2 and 3 is clearly demonsirated in sample
B (fig. 1). The predominance of isoenzyme 3 over
other isoenzymes was consistently observed when
peptone was present in the growth medium and vice
versa in the absence of peptone. Similar type of varia-
Hon in the three isoenzvmes have been obzerved for
E. eoli (g, 2). Our resulis showing the effect of pep-
tone on the predominance of the elecirophoretically
slow moving isoenzyme alkaline phosphatase from

S, marcescens and E, coli are consisient with earlier
reports on . coli isoenzymes [6, 21, 22]. It was
observed in the earlier experimnenis, when coliures fice
of peptone were allowed to grow a long time, ie. into,
stationary growth phase, extracts from these cells pave
the same ispenzyms pattern as reporied in the presence

£?

OIN—

7 A 7:':_» B .

'.F.g 2. A slice of starch gel stained for alkaline phospharase

activity after electrophoresis shows the variation of iscenzyme -

* patterns from the extracts of butanol treated E. colf grown in

low phosphate medium [16], which contain peptone as nitro-
gen source (sample A3, and in low. phosphate medium contain-
ing:NH4Cl as a nitrogen source |2] (sample B).-
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‘of peptone. Similar regalts were obtained from the
extracts, when the exponzntially prowing cultures were
allowed to sit in the eold room for a few days befere
harvesting. This phenomenon seems related 1o the
presapee of organic niirogen in the prowith medinm
and is independent of carbon sourée. In agreement
with earlier reports on E. ¢oli [2, 16) and B. subdilis
[31, we have also found that glycerel and glucose do
aot affect the synihesis of alkaline phosphatase in

F. eoji. Unlike the E. colf enzyme (2] glucose seems
to have an intibitory effect on the synthesis of alkaline
phosphatase in strain 211 of 8. murcescens (fig. 1,
sample C and D). Glycerol supprassed the biosynthesis
of the fast isoenzyme bot seems to have no such effect
on the coli-type isoenzymes {fig. 1, sample A). Similarly
Dovark et al. [4] have reported that acid phosphatase
and arid hexose phosphatase of E. coli are subject 1o
caiabolic repression and their enzyme aciivities are
significanily reduced by giycersl end glucoss in the
growth medium.
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