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[SOLATION OF MUTAMTS STRAINS WHICH CONTIUOUSLY RELEASE
Iy AI /II"IOI\] I 1

Hitregen fixing cyancbacteria which reduce dinitrogen to aminonia release the ammonia
during growth in very small quantities and made available the fixed products to the rice
pl’mh mainly thraugh exudation, auteiysis and micrebial decomposition, However if the
amracninm assimilation I«b locked b e

Lglutamate analogue, 1aSH the fixed ammmomia coraes out in larger quantities

{ Zimmmerman and Bous 51Ln l“i’.?) Fintants resistant to MSX are able to release
significant amount of amraonia and ny contribute to the growth and nitregen nutei

11 EE- pldll*‘- ([ Mareetal., “‘.vh\

tion of

Anabaens sramensis V. arioe field ieolate possess s higher grovith rate (di 3-4h) and
adaptation to varied temperatures (25 to 40°C) aml almll" anges (1-2%)

i &ntarikanonda, [952) and the physiological parameters of this u.vambart.emum is
conpared with another nitragen fixer, Anabaena azollae in Tabie 1. Since this strain
harbours many favorable fes tures to acclimatize the rice field environment it was thus
selected as a suitable candidate for strain improvement

Haterial and methods ¢

Cyanchacterium

Anabaena stamensis a rice field isolate from Thailand
was cbtained from the Samrolung von Algenkulturen,
University of Gottingen, F.E.G.

Gruwth conditions

A stamansis was cultivaded in S00ml sterilized "lass

columns inside a ran isparent plexiglass civculating water bath, Water terperature was
maintained at W°C, A constant photon flux of 175 pE s} at the surface of the growth
wesse] was supplied laterally by a battery of & cool-white fluorescent lamnps. Continuous
aeration was provided by bubbiing filter ed air containing 1.5% C0p, Under this condition
the pH was maintained at 7T0-7.2, The standard gr cvth medium was A5 mediun
(Aniarikanonda, 19823, Unless otherwise stated, culture was sampled during the
logarithimic grovwth plmsv: for use in the different experirents,

<

Determination of ammoninum concentration and growth :

Chlaraphyll-a was determined as described by Boussiba et al, (1987). Protein was
determined accordingto Lovory etal., (1951, Ammeniwn was quantifisd using
Solorzano's phenolhypochlarite method (1959),

Measurement of Oxygen consumption and evolution :

The rates af axpgen evolution in the light ipholesm- thesis) and of oxygen ron-:mnption in
the dark (respira-ton were measur ed i filament suspensions a concen-tration of 10.0pg
chleroplrll volD a8 207 with a Clark type electrode (Vellow Springs,Ohio Instruments
Ca, I(r-uuP-.de to & recorder (Wogor 210, The light intensi- v at the surface of the
electrade cell was T pEm iz [
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Enzyme assugs

Ilitrogenase activity was estimated by the acetrlene reduction assay (Stewart, 1967),
Sarnples of 4.6 ml of cyancbacterial culture, washed in fresh BG-11 medium

were placed in a 25ml Wheaton bottle sealed with a flanged rubber sepwrn, The Wheaton
batles were subjected to rotary shaking and illuminated with a quantum flux of 75uE
raes L during the assay. Filaments were allowed 10 main. of acclimatization before
injection of acetylene (CoHg). Ethylene (CoHy) was analysed an an HP 5390 gas
chromalograph nsing a stainless steel coluran packed with Porapack-N (0.2 cra i.d., 265
e lengthi. Nitrogenase activity was expressed as pmol C2Hy produced /mg Chlih,

1,

Glutarine smithetase assay was perforined in concen- trated suspensions (Img protein
ral'l ). Cells were then permueabilised with 2% toluene for one minute and
keptin icefor [Smin. Activity was rozasured as transferase {Sampio, 1959).

Mutagenesis

Mutagenesis with ethyhnethanesulfonate vwas carried out as reported by Spiller et al.,
(1988}, Filaments (2.6 cells/filament) from 50ml log phase gravi culiure were taken and
centrifged at 2500rpim at room temperature, Then washed with 4% medium and
uspended in mediura containing Smkd MHet . Ethylmethanesulionate was added to the
suspension at 4 final concentration of 1% and incubated in a shaker at room temperature
for 80 rmin, with continuous illurmination.

/7]

The mutgenised flaments were washed with medium withot 1 Hy¥ and suspended in
the same mediura and ircubated at 45°C for 40 rain, to aid depurination of alkylated
guanine residues. The cells vere then collected by centrifugation and suspended in 2m
NHyg*t centaining medinm and incibated in lightatroom temperature with gentle
shaking (100 rpra) for 10k to allow the routagenised chramosorne for segregation.

Selection of mutants

The mutagenised filatnents were placed on FISK (A8) agar medium and incubated at 200C
with continuons llmination, Colonies appearing on S00pk MSY con- taining agar
medinm were streaked in pH indicator medivum and these who alter the pH of the medium
to thz alkaline range were numbered and designated as arrmeninm excreting mutants,
Among them one named A.siarensis S8 was taken for further studies in liquid
medium. The pH of the pH indicator medium as 6.7, An increass in pH ot 0.2 altered
the colour of the medinm from srange to ved of pieenal red indicator was prasent in the
raediurm,

Results :

Cencentrations from 540 100phdiml of MSY reduce the growth significantly when
compared to the control (Fig 1) and 800pddnl =xerts comnplete inhibition of growth of
Asramenss (Fig 2) . The release of arnmoniz in the absence of MSY is insignificant. An
MEY resistant mutant 4. srizmranssic 881 was izolated bry EMS treatment far 90 min, as
reported by Spiller et al.. (1986), Growth of the mutant in liquid medimm with and without
MSK is equal to that of the parent strain ( Fig 2. Ammonia release in the absence of MSX
is observed up to 4 days and as the culturs is dense by the population armmonium depletion
vecurs probably taken up by the cells asz & consequence of reduction in nitrogenase activity
(Table £). In the presence of MSX amimonia release is cbserved only during the lag periad
and when the droveth is progressing there is no significant release uf ammonia (Fig 4).
The rate of ammenium production of the mutant is 0.8 mhid fmg Chl/hr., during the
early log period (Fig 5).
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CONCLUSIONS

® The LISX tes':* antmutant, S.siamensis 851 exhibits the same growth rate of the wild
trps in the presence and 1b;~t‘llLE of

300 pkA ke 195,

o G5 activityof the mutant in the presence and absence of MSY is reduced maore than
Bt of that of the parent,

* Aramonium release s cbserved only in the sarly log phass,

® Since the main ammenimn assirailation padiay is not inhibited the releassd
ammonin, isbeing takzn up probably as the culture becomes dense,

* Experimen!s to optimise the conditions for the sustained phowpraduction of ammonimn
in continuous cultures are under progress,
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Fig 1 : 'Influence of MSX on the growth of

Anabaena siamensis in liquid medium.
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Fig 2: Influence of MSX on the growth of

A.siamensis in solid medium.
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Fig 3 : Comparison of growth of the wild, A.siamensis and the
mutant, SS1 in terms of Chlorophyl! (A) and Protein (B).
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Fig 4:Comparison of ammonium release in relation to the
growth by A.siamensis ¢St in the presence and absence

of MSH. =
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Fig 5: Rate of ammonium production in
relotion to the growth of A. siamensis SS1

in the absence of MSX.



RESULTS

TABLE : 1

Comparison of the physiological features of Asiamensis with

another nitrogen fixer A. azollae.

Strain Growth rate Oxygen evolution Nitrogenase
dt(h) (umolVmgchl/h) (umolCoH4/mgchlVh)

A. siamensis 5.0 1200 20

A. azollae 9.5 450 30

TABLE : 2

Nitrogenase and GS activity of the parent and the mutant during the

{ ‘day of cultural growti.

Strain Nitrogenase actlwty GS activity(%)
(iumoles Gt/ mgehlh)
- MSX + MSX . -MSX + MSX
Assiamensis 20.0 0..00 100.00 0.00
Asiamensis SS1  0.00 0.00 37.35 4491



