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Amidases especially L-asparaginase and L-g1utaminase
= has received considerable atTention due to their practical

importance in cancer treatment (CAPP1ZZI et a1 1970; EL-A5MAR
and GREENBERG, 1966). Some neoplastic cells are unable to
survive in the absence of L-asparagine yet they 1ack adeuate
L-asparagine synthetase activiTy. Remaval of L-aspaTAgine
from these cells due t the action of L-asparaginase results
in their death (CODNEY and HANDSCHUMACHER, 1970). MASHBURN
and WRISTDN (1964) used E.coli to obtain an L-asparaginase
which proved effective against experimental Tvmors and upon
clinical evaluation revealed its special value in the treatment
of acute leukaenia.
from American Type
of phytapathogenic

5creening procedures o± many bacteria
culture collection; Interational Collection
bacteria; National Collection of dairy

٦

organism; NationaI Collection o± Marine Bacteria; National
Collection of plant Pathogenic Bacteria revealed the widespread
occurence of L-asparaginase, hoHeveT, few of them prduced
substantial amounts of rhis enzyme (WADE et al. 1971).

Most, i not all, published results on screening
procedures for L-asparaginase producers were carried on identi­
fied bacteria abtained from various culture collecrions
(WADE et a1. 1971). The present investigation aims at the
is0lation and identification of potent L-asparaginase producer
by direct isolation from enrichE& and non-enriched soil
samples .
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1solation,puriEieatie. anA .EentificetionofL-asPareginese ق
ProducinEbacceriA٠

The organisms used in the present investigation were
isolated from fertile soi1 [collected from the agricultural
erperimental station, Kuwait], either directly 0r after
enrichment. Soi1 enrichment with L-asparaginase producers
was achieved by mixing lgm L-asparagine wirh 10gm finely
powdered soil and 10 ml sterile water. This was followed

. . oby incubation at 28- 30''C for tvo weeks. Suitable dilutions
of the enriched and non-enriched soi1 samples were plated on
a modified Dox agar mediu in which L-aspAragine was the
only added nitrogen source٠ THis medium contained g/L
Sucrose, 7.5: Asparagine, 2.0; F,HP00.5م, ; Mg507م. H,0, 0.25;
FS0,, 0.005; Agar 20. Incubation at 28-30%c continued
for 10-l2 days, after which all the bacterial colonies that
developed were purified by streaking several times on agar
plates of the same mediu.

٤

Purified bacterial isolates vere subjected to morph­
ological examinaTion as well as physiological and biochenical
reactions according Tothe methods recommended in the Manual
of Microbiological methods (1957). Tentative identifications -

(.ere carried out using BERCEY  ن1974)

The procedure 0f WADE et al. 1971 vas used after
applying some modification. This modified procedure could
be summarized in the folloving: A reaction mixture which
consisted 0f 20 -oles L,-asparagine; 250 u-moles ٥f tris
buffer pH 7.3; 0.5 m1 of a 2-6 day 0ld shaken culture of
the specified organism (as a source of enzyme) in a total
v0lume of 2 ml, was incubated at 57%c ٤or 50 minutes, after
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which the reaction was teminated by rhe addition 0f 0.531
of 1.5M trichloroacetic acid (TCA). The reaction mixture
was then centrifuged at 6000 r.p.. for 10 minutes after ،which
the anount of amnonia 1iberated (due t٥ the enzyme activity)
was measured spectrophotometricaIly as fDlLows:0.2 ml of the
supernatant was mixed with 1 ml of2N-NaoH and aftErtwo

 و -عيد. تجب بي-ا ،

m nutes د 1 m1 of Nesslef"s reagent {BDH iaboratory reagents).
The colour was allowed to develop for 20 minutes at room temp-
eratur before its intensity was measuredat 450 nm. Tvo
controls were alxays included, a substrate free control and an
enzyme، c٥ntrol in which TCA denatured enzyme was used.

The bacterial cultures which were used as a source
enzyme were prepared by inoculating the specified is01ateه٤ 

in 50 ml (in a 250 m1 conica1 flask) of modified Dox 1iquid
medium. Incubation at 28 - 3٥%C ٥n a ratary shaker (120 r.p.n.)
continued for 2.-6 days.

In addition to the modified Dox unedium described
before, another mediu similar to Dox (but with starch instead
0f sucrose as a carbon source and asparagine As a nitrogen
source) and nutrient brotb were also tested in a atteppt
t٥ improve tbe enzye production.

The activity of L-asparaginase in whole bacteria1
cultures was compared with that in the culture filterate
and that in washed bacterial cells. This was cArried out By
centrifuging the bacterial culture at 6000 T.p٠٥.٠ for 10 minutes
after which the supernatant was removed and the pellet was
washed three times in distilled water. The washed cells were
resuspended in .04M tris Buffer pH 7.5 to restore the volume
t٥ the volume of the origina1 culture. The culture filterate
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a 1 he bacterial suspension were used separately as a source
f enzye in the L-asparaginase reaction mixture descTibed before.

Results

En-yme activi2y_ of the yarigus bacterial is01ates.
The results (of Table l) indicate that all the

isalates but one produced detectable amounts of L-asparaginase٠
A ongع these isolates the Most potenT enzye producers were three
s trains of Baci11 uق Phaeriتاs (isolates 2, 50 and 56) followed
،

by a Cornebacterium (isolaTe 10)
 د

Is01tion, purificaion and identiSication ٥f [-asparaginase
ProduCeI5.

Twenty-four and fifreen bacteria1 colonies developed
on agar plares inoculated vith the enriched and non-enriched
soil respectively. Upon. purification by streaking, on
modified Dox agar plates only Tventy one isolates most of
them obtained from the enriched soil were able t٥ survive
Gram stain, morphological and physiological studies of these
isolates suggested thaT they TepresenT six genera, namely
Baci11us, Pseudomoras, 1a crobaci!1u,  5٧C<0c9!}hpr5ر
 ن

Microcccus, Coryebacterium.
 ن

The potent isolates were used to examine enzye pro­
duction after different incubation periods on nutrient broth
and Dox Liquid media.

The results vhich are showN in Table 2 suggesT that
enzyme production was generally higher on Dox liquid medium
than on nutrient broth. Mareover on the former mediu all
the is0lates consistently produced more enzyne at a culture
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age of one week. 1t was als0 found that sucrose as a carbon
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source in Dox liquid mediu stimulated more enzye production
than starch did.

The results of TaB1e 5 indicaTe that the majoriTy £
the enzyme activity is intracellular or associated vith the
cells, a negligible part was presenT in the cuTlure fiIteraTe.

Discussion
 غ=--٣٣٣٧ مرب

 ي
The results'6f The present invesTigatian support

The general belief of the wide spread occurrence of 1-asparag­
inase in nicroorgarisms. The enrichment technique however,
increased the number of L-asparaginase producing is0laTes by
sirty per cenT. Isolates which failed to utilize asparagine
as a nitragen souTce were unable t٥ survive as pure cultures
on the medium which contained asparagine as the only added
nitrogen source.

The enzye activity is fu11y expressed in the intact
organisms. This agrees with the findings of CEDAR and SCHWART-,
1967 who we±٥ ab1e to conclude that the antitumor L-asparaginase

i is located in the periplasm. 1t shou1dوعيي] btained fromه 
be pointed out that by using vhole ce11s in the enzyae assay,
any cytaplasmic asparaginases That are present wil1 be overlooked.
The cytoplasmic aspAraginase are unlikely to have a high affinity
for asparagine (in competition with enzymes of proTein synthesis}
and unlikely therefore to be of much practieal importance
(BRDOME 1965).

One ٥f the ٤irsT bacterial species that received specia1
attention with view to the therapeutic use of their amidases was
2seudon9nas aerUSinOsE (GREENEEAG t a1 196 .( د In the presene
investigation however, 2seudDmonas eeruginosa vas not among the
m0st potent enzyne preducer, This points out to strain varia­
tion amnong members of the same species and also the environmenta1
and nutritional condition should not be ignored.
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SUMNARY

producers by ،60%. The is0laTes represented
5

Twenty-one L-asparaginase producing bacteTia
were isolated and identified from the soil.
Soil enrichent increased the number of enzyoe

six different genera and the most potent enzyue
producers were 5 srrains of Bacillus sphaericus
and one Go-2PeEacteriuNSP A11 the potent
is0lates had Their enzye associated with the
cells and negligible amounts were found in the
culture filterate. More enzye was produced
on a synthetic liquid medium in which asparagine
was the only added nitrogen source than on

• nutrient broth.
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Table 5
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Relative
 و٠ ر

1solate humber
and identity.

culTure

.25

.48

.15

٠01٦
.05
0

27
.54
.18

2 Raع i] 1s sPhaeriEus  ؟
[-

1o CorynetacteriuN - مى '
30 Baci1 us ر sPhaericus

, ±٠

٩

L-asparaginase activity in whole cultures, culture filterate
and washed cells of tvo isolates of B.Sphaericus and one isolate
of Crynebacterium,.
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Table 1

 د

Is0late
number

Identity Rezative enzye
activity 0.D٨g٥
 د

1
2
3
4
5
6

10
11
12
13
14
15
30
31
32
53
34
35
36
37
38

Bacillus sphaericus
 ن ،

Bacillus sphaericus
 ،ن ،

Pseudomonas aeruginosa
 د

a=4oHacillus corynformis.ا 
 دود ،

$taphylococcus aureus
،،
ya ctobaci11ا s rneforDis ؟

.orynebacteriu SP؟ 
Mi crococcus varians
Pseudononas acrUGin9s،
Bacillus brevis،،
Lactobacillus coryneformis
$taPhylgc°S٧5 aureus

»

• Bacillus sphaericus
 ، ا

Bacillus sphaericus
 ن ن

Bacillus firmus
Bacillus macerans
Bacillus sphaericus
 د ا،

Mi crococcus luteus
 ن

Bacillus sphaericus
،،
Bacillus firms،
Bacillus alvei
 د

 و

0٠27
0.54
0.08
0.02
0.15
0٠17
0.34
0.01
0.08
0.13
0.01
0.0
0.42
0.28
0٠17
0٠31
0.06
0.2s
0.52
0.23
0.14
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TabIe 2
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2 4BaciI1us
١ .185 ١٠  سد ج

sphaericus)  .بطه

168 H .220
216 .0s

10 (Corvne-
48 ٥bacterium)

168 .54
216
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