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Abstract: Cell free extracts of the filamentous fungus dlternario chlamydospora grown on L- serine as sole

source of nitrogen contained L-serine-glutamate transaminase (EC 2.6.1.52)

that catalyzes the transamination

between L-serine and @ -ketoglutarate to equimolar amounts of pyruvate and glutamate. L~ serine-glutamate
transaminase was produced during the logarithmic phase of growth. Maximal growth and enzyme formation were
obtained after 3 days of growth. The optimum pH for growth and enzyme synthesis was 5.0. L-serine-glutamate
transaminase was induced by L-serine, L-alanine,L-threonine and L-glutamic acid.  Sucrose was the best carbon
source induced synthesis of enzyme. Enzyme activity was repressed by all kind of metal salts. The effect of
different vitamins on growth and enzyme production was studied .

Introduction

The occurrence of variety transamination reactions
between L-serine and  keto acids has  been
demonstrated in  few microorganisms, The three
major transamination reaction involvoing L- serine
are:

1-L-serine-glutamate  transaminase(L-serine- o~
ketoglutarate transaminase; EC2.6.1.52)
Which catalyzes the reversible reaction:

L-serine +  a-ketoglutarate s 3-

hydroxypyruvate+L- glutamate
2-L-serine-glycine transaminase({L-serine-glyoxylate
transaminase; EC2.6.1.45)

It catalyzes the following the reversible reaction:
L-serine+t glyoxylate« 3-hydroxypyruvatet glycine
3- L-serine-alanine transaminase({L-serine- pyruvate

transaminase;, EC2.6.1.51)
Which catalyzes the reversible reaction:
L-serine+pyruvate «» 3-hydroxypyruvate+ alanine
The activity of these enzymes was reported to be

present in bacteria and fungi. Thus ,  Large and
Qualye (1963)demonstrated  that extracts of
Pseudomonas AMI catalyzed a transamination

between L-serine and o-ketoglutarate or pyruvate.

209

Ragab ef a/.(1991) also reported that cell free extracts
of Cunninghamella elegans contained three L-serine
activities namely L-serine-glutamate, L-serine-
glycine and L-serine-alanine transaminase, while
those of Fusarium oxysporum contained L-serine-
glutamate  and  L-serine-glycine  transaminase
activities.

Sirirote e @/.(1986),Yoshida er al. (1993),
Hagishita er a/.(1996 a&b)and Pukall er o/ {2003)
show the ewstence of L-serine -glyoxylate
transaminase in a methylotrophic bacterium namly
Protomonas  extorquens NR-1, Hyphomicrobium
methylovorum  (IFQ 14180y,  Hyphomicrobinm
methyllovorum CM2 and Paracoccus seriniphilus
respectively.

Concering to the induction and repression of L-
serine transaminase. Blatt ef af. (1966)showed the
formation of [-serine in extacts of Escherichia coli
from hydroxy pyruvate by transamination with either
L-glutamate, L-alanine or L-aspartate, but L-
glutamate was the most active amino group donor.

The present work aims to investigate the ability of
extracts of Afternaria chlamydospora 1o catalyze the
transamination reactions of L-serine and  deals with
the biosynthesis of [~ serine-glutamate transaminase



L

in  Alternavia  chlamydospora under  different

physiologyical conditions.
Material and Methods

Organism

Alternaria chlamydospora was isolated from Al-
Qassim region and identified by International
Mycological Institute, England, United Kingdom.

Media and culture

The organism was grown on sucrose - Czapek -
Dox liquid medium with L-serine replacing NaNOs
on nitrogen equivalent basis. Five ml aliguots of
spore suspension of Alternaria chiamydospora was
used to inoculate 250 ml Erlenmeyer flasks, each
containing 50 ml sterile medivm. The inoculated
tlasks were incubated at 28 °C for 3 days, then the
mycelia were harvested by filtration, washed
thoroughly with distilled water, and finally blotted
dry with absorbent paper. The pH of the medium was
adjusted to 5.0.

Preparation of cell-free extract

The harvested mycelia were ground with cold sand
in a cold mortar and extracted with cold distilled
water. The obtained slurry was then centrifuged at
12.000 g for 10 min and the supernatant was used as
the crude enzyme preparation,

Chemical analysis methods

The amounts of L-serine or glutamate were
determined by quantitative paper chromatography,
using Whatman No.l filter paper and water-
saturated phenol as a solvent system (Kay e/
al.,1956), The chromatogram was continuously
sprayed with the solvent for 16 hr, then left to dry at
room temperature for 24 hr. Drying was completed
in an oven at 65 °C. The dried chromatogram was
then sprayed with 0.2 % ninhydrin in acetone and
heated at 65 °C for 20 min. The colored spots of the
two amino acids were located ( in comparsion
with standard samples), cut from the chromatogam
and each was placed in tube. To each tube 5 ml of
71 % ethanol
was added and the tubes were shaken for 5 min. The
resulting  colored  solution  was  measured
spectrophotometrically at 575 nm. Ablank was
prepeard by cutting from the chromatogram a
white of paper of the same size at the colored spots,
then treating this piece as described before. The
concentration of glutamate were determined in
reaction mixture using standared curve for it, which
was prepeared at the same method. Protein was
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determined according to the method of Lowry ef al.
(1951}

Identification of products

[~Serine and glutamate were identifed by paper
chromatography using Whatman No.l filter paper
and two solvent systems. Solvent I consisted of n-
butanol-aceton-acetic acid-water (70: 70: 20: 40)
(Erasser and Smith, 1976} and solvent Il was water-
saturated phenol (Kay ef al. ,1936). The R, values of
identified spots were identical to those of the
standard samples. The keto acid, u-ketoglutarate
was identified by paper chromatography of its
2,4-dinitrophenylthydrazine derivative (Friedemann
and Haugen,1943), using Whatman Ne.1 filter paper
and two solvent systems. Solvent [ consisted of n-
butanol-ethanol-water {(40:10: 20) (Germano and
Anderson, 1968) and solvent 1l consisted of n-
butanol-ethanol-0.5 N NH,OH (70:10 : 20) (Seakins
et al., 1976). The identification spot had the same
Ry values as standard sample.

Assay of transaminase activity

L~ Serine- glutamate transaminase activity was
assayed by following the formation of glutamate,
when a-ketoglutarate and L~ serine were incubated
with crud cell-free  extracts. Unless otherwise
specified, the standard reaction of the transaminase
contained in a total volume of one m! ; amino donor
{L-serine 4 umoles) ; amino acceptor {o-
ketoglutarate Spmoles); Tris-HC| buffer at pH 8, 80
umoles and the appropriate amount of enzyme. All
the reactions were initiated by the addition of
substrates and stopped by botling for 2 min in water
bath. One unit of enzyme activity is defined as the
amount of protein which catalyzes the formation of
one pmole glutamate in 60 min at 40 °C and pH &
There were 3 replicates per expermint. All data were
statisticaly analysis using Person coefficient (
Marija, §. and Norusis / spss Inc., 1990).

Results and Discussion

Identification of amino acids formed from L-
serine and keto acids through transamination by
extracts of 4. chlamydospora

In this experniment A. chlamydospora was grown
for 3 days on sucrose-Czapek - Dox medium with
L-serine as sole source of nitrogen. Table (1) show
that 4. chlamydospora  extracts  catalyzed
transamination between L-serine and o-ketoglutarate
only. This result indicates that these extracts
contained L-serine —glutamate transaminase. No
transamination between L-serine and glyoxylate, L-
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serine and pyruvate or L-serine and oxalacetate
could be detected. Ragab er o/.(1990)reported that
extracts of Curninghamella elegans contained L-
serine-glutamate, L-serine-glycine and L-serine-
alanine transaminase activities, while those of
Fusarium oxysporum contained L-serine-glutamate
and L-serine-glycine transaminase.

Table 1. Identification of amino acids formed from L-serine
and keto acids through transamination by extracis of A.

i

_ chlamydospora
Sample 0
Authentic L~ serine 033
Authentic L-glutamic acid 0.28
Authentic glycine 0.42
Authenic aspartic acid 0.13
Authentic L-alanine 0.57

Reaction mixture coptaning L-serine +a -ketoglutarate 0 28

Reaction mixture contaning L-serine +glyoxylate 0.31

Reaction mixture contaning L-seripe +oxalacetate

Reaction mixture contaning L-serine+ pyruvate 0.32

Solvent system : Water ~ saturated phenol.

L-Serine ~glutamate transaminase activify at
different stages of growth of Alternaria
chiamydospora

The growth was measured by the dry weight of
the mycelium and L-serine —glutamate transaminase
activity in extracts of the experimental fungus was
determined at different periods of incubation. Fig. |
shows that the highest specific enzyme activity was
obtained at the 3° day of growth then the enzyme
level decreased. Maximal growth was also obtained
after 3 days incubation.
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Fig. 1. Effect of incubation time on growth and Induction of
L~ serine -L-glutamate transaminase by A.. chlamydosporg...
L O Dry weight e ® Specific activity

Effect of different pH values on growth and L-
sering —glutamate transaminase  synthesis of
Alternaria chlamydospora

For study the effect of the original pH value of L-
serine cotaining mediumon  the amount intensity
of growth and the level of L-serine - glutamate
transaminase in 4. chiamydospora 6 pH values of
Tris-HCl buffer were chosen for
this investigation (from 3.5 to 8) since it was known
that the pH of the growth medium affects the
utilization of amino acids by microorganism. The
data obtained are presented in table 2. It was found
that no growth or synthesis L-serine — glutamate
transaminase occurred at pH 3.3 and 4. Itis clear
that A chlamydospora could grow and synthesis
serine — glutamate transaminase within a wide L- pH
range (5-8). Maximum growth and enzyme formation
was obtained at pH 5.

Table 2. Influence of different pH values on l.-serine-L-
glutamate transaminase synihesis and growth of A
chiamydospora
pH Specific activity Mycelial dry weight |
values unitsi mg protein mgi 100 ml medium
35 0.00 0.00
4.0 0.00 0.00
5.0 1.519 628
5.5 0.457 548 !
7.0 0.283 506
8.0 0.1012 820

Growth and formation of L-serine—glutamate
transaminase of A. chlamydospora  on various
nitrogen sources

The aim of this experiment was to study the effect
of various nitrogen sources on the growth rate and
the level of L-serine-glutamate transaminase i 4.
chlamydospora. Also this experiment aim to
demonstrated which of these compounds work as
inducer or repressor for enzyme synthesis, Table 3
demonstrates that 4. chlampdospora can grow with a
variety of nitrogen nutrients, L-Threonine, L-alanine
and L-glutamic, supported growth which was more or
less equal to that on L-serine. However, growth on
sodium nitrate and urea was suppressed as
compared with L- serine. Results shown in Table 3
indicate that the synthesis of 4. chlamydospora L-
serine -glutamate transaminase was induced by L-
serine, L-threonine, L-alanine and L-glutamic, while
another nitrogen sources used in this experiment
compeletly repressed the enzyme synthesis. L-serine
and L-threonine were the most potent inducers for L-
serine-glutamate transaminase.
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Table 3. Effect of different nitrogen sources on synthesis of L- demonstrated that all metal salts used in this
serine-glutamale  bansamiinase and  growth of 4. experiment decreased specific activity of L-serine
chlamydospora. debivdratae
Specific Mycelial dry chydratasc.
< activity weight
Nitrogen snurce units\ mg mg\100 ml Table 5. Effect of some metals on induction of L-serine—
protein medium glutamate transaminase and growth of A. chlamydospora.
L-Serine | e 824.2 Specific activity | 1o ojial dry weight
Metal units\ mg \100ml medium
L-Threonine | 153 683.2 protein mg\100m! mediu
L-Alanine l 0.485 726.73 None 1.415 824.2
L-Glutamic 0302 | 84233 | CuCl,  100pg 0.549 8988
NaNO; 00 510 NiCl, 100pg 0.678 500.8
{ Urea 00 33| CoCl.  100pg 0.430 613
Each nitrogen source was added in amounts equivalent, on nitrogen ZnSO;  100pg 0.527 556.7
basis ,to the amount of nitrogen in sodium nitrat in Czapek-Dox
ediam, FeSO.  100ug 0.770 591 |
Table 4. Effect of different carbon sources on synthesis of L- Table 6. Effect of vitamins on L-serine—glutamate
serine- L-glutamate transaminase and growth of A, transaminase formation and growth of A. chlamydospora
chlamydospora. Mycelial dry
- o Specific activity weight
Carbon Specific activity Mycelial dry weight Vitamin units\ mg protein mg\100ml
Sources units\ mg protein mg\100 ml medium sediiim
l Sucrose 1.6015 5474 T None 1.68 824
‘ Glucose 0.551 381.8 ] Riboflavin 100 pg 0.490 590.5
f Fructose 0.607 | 5174 Folic acid 100 pg 0.3104 655.2
| Cirric acid 00 | 0.0 | Barbiturate 100ug 0.600 947.6
| Starch 0.907 | 1053 | Yeast (By;) 0.1gm 0.727 6794 |
Each carbon source was added at concentration of 3%
. . Effect of vitamin on L-serine-glutamate
Influence of different carbon sources on L-serine— . .
. . transaminase formation and growth of A.
glutamate transaminase production and growth of chlomydospore

A. chlamydospora.

Table 4 demonstrates that the rate of growth of 4.
chlamydospora on fructose was more or less equal to
that on sucrose. Glucose was inferior to sucrose.
Where as starch was superior for growth. Citric acid
repressed growth of A.  chlamydospora, when
sucose was replaced by fructose, glucose, starch or
citric acid on the basal medium.

Concerning the synthesis of L-serine dehydratase
by 4. chlamydospora, it is clear from the results
that sucrose was the best inducers for enzyme
synthesis, while citric acid repressed L-serine
dehydratase synthesis

Effect of some metals on induction of L-serine—
glutamate transaminase and growth of A.
chlamydospora

Metal salts was added to the culture medium in
concentration 100 pg/100ml medium. Table 6 shows
that the growth of A.. chlamydospora varied greatly
with  kind of metal. CuCl, increased growth.
However, NiCl, CoCl, FeSO, and ZnSO, resulted in
a decreased in mycelial dry weight. Table 6

The aim of this experiment was to study the effect
of various vitamin in synthesis of L-serine-glutamate
transaminase and growth of A. chlamydospora.
Riboflavin, folic acid and Barbiturate(vitamin A)
were added to the culture medium in concentration
100 ng/l, while Yeast (B,,) was added to the culture
medium in concentration 0.1g/l. Results cited in
table (6) indicate that synthesis of L-serine-glutamate
transaminase and growth of A, chlamydospora
affected with the type of vitamin. Riboflavin, folic
acid and Barbiturate with concentration 100 pg/l
resulted in a decreased in specific activity of enzyme
by about 70.84%, 81.52 and 64.28% respectively,
while vitamin(B,;) decreased enzyme synthesis by
about 56.27 % Table (6) also Riboflavin, folic acid
and Yeast decreased mycelial dry weight by about
28.33 %, 20.48 and17.54% respectively Barbiturate
increased fungal growth synthesis by about [4.97%.

References

Blatt, L., Dorer, F.E. and Sallach, H. J. (1966). Occurrence of
hydroxypytuvate-L- glutamate transaminase in Escherichia



J. King Sawd Univ,, Vol, 21, Science (Special Issue), Riyadh (2009/1430H.)

cofi and its separation from hydroxypytuvate-phosphaie
- L - glutamate transaminase. f. Bacteriol 92, 668.

Erasser, R .8 . and Smith , 1. (1976}, Amino acids and related
compounds | in p. 75, William “Chromatographic and
Elctrophoretic Techniques”, { 1. Smith and J.W. T. Seakins,
eds). Vol 1, Medical Books, London.

Friedemann, T.E. and Haugen, G.E. (1943). The determination
of keto aeids in blood and urine. J. Biol. Chem., 147 ; p. 415~
442,

Germano, G. T. And Anderson, K. E. (1968). Purification
and poperties of L- alanine dehydrogenase  from
Desulfovibrio desutfuricans, }. Bacteriol., 96: 55-60.

Hagishita, T.; Yoshida, T.; Izumi, Y. and Mitsunaga (19%6a).
Cloning and expression of the gene for serine- glyoxlate
aminotransferase  from  an  obligate methylotrophic
Hyphomicrobiwm  methyllovorum CM2. Eur. Biochem.
241(1):1- 5.

Hagishita, T.; Yoshida, T.; fzumi, Y. and Mitsunaga (1996b).
Immunological  characterization  of  serine-  glyoxlate
aminotransferase from a methylotrophic Hyphomicrobium
methyllovorem CM2. Fems, Microbiot,, Lett. 142(1): 49-52.

Kay, R.E . ; Harris , D.C. and Entenmann , C. (1936).
Quantification of aninhydrin color reaction as applied to
paper  chromatography. Arch. Biochem. Biophys., 631 p.
14-25.

Large, P.J. and Quayly, J. R. (1963). Microbiol on (
compounds. 5. Enzyme activitics in extracts of Psedomonas
AMI, Biochem, J. 87, 386.

b
"t
el

Lowery,0. H.; Rosebrough, N. J.; Furr, A. L. and Randell, R.
J. (1951). Protein measurment with folin phenol reagent. I.
Biol. Chem., 193: 265-275.

Marija, J. and Nornsis/spss Inc. (1998). Spss/pe+statistics™ 4.0
for the IBMPC/ X T/ AT and ps/2.444 NMichigan,
Avenue, Chicago, i (Linois, 6061 1),

Pukall, R.; Laroche, M. Kroppenstedt, R. M.; Schummann P.;

Stackebraodt, E. and Ulber, R.J{ 2003).  Parococcus
seriniphifus sp. Nov, an L- serine dehydratase producing

ceocus isolated from the marine bryozoan Bugula plumos.
Int,, J., Syst. Evol. Microbiol. 53 (2%443-447.

Ragab, A. M.; Ghonamy, E. A.; Et-Melligy, M. A, and
Ahmed, S.A. (I991). L- Serine transaminases in
Cunninghamella elegans and Fusarium oxysporum extracls.
Egypt. J. Microbiol, 26(2):239-256,

Seakins, J.W, T.: Smith, 1. and Smith, M.J. (1976). Keto acids,
in  chromatographic  and electrophoretic techmiques. (1.
Smithand J. W.T. Seakins, Eds). Vol 1, p. 244 William
Hemnemann medical Books, London,

Sirirote, P. Yamane, T. and Shimizy, 5.(1986). Production of
L-serine from methanol and glycine by resting cells of a
methylotroph under automatically  controlled conditions .
J.of Fermen. Tech.,64(5): 389- 396.

Yoshida, T., Mitsunaga, T., Yamada, H.and lzumi, Y.(1993).
Enzymatic assay for L-serine  and glyoxylate involving the
enzymes in the serine pathway of a methylotroph. Analytical
Biochem., 208(2): 296- 299.





