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Abstract
Recently luminous Vibrio campbellii has been recognised as a cosmopolitan pathogen in seafood and aquaculture industry. The significance
of this study is to present the findings derived from longer-term starvation experiment on intense luminescence producing bacteria Vibrio
campbellii strain STF1. This strain was isolated from surface swab of Synanceia verrucosa (stone fish) and subjected to the starvation-survival
procedure. The viability rate of this culture was determined following spread plate method by counting viable cells in starter inoculum and in
the same starvation culture. It was observed that 90 to 95% of luminous bacteria could remain viable for over 4 years under nutrient deficiency
condition. This study also determines the effectiveness of the preservation of luminous bacteria in sterile sweater.
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Introduction

Nutrients are one of the main factors that are necessary
for the survival of any microorganism or macro organism.
Marine bacterial communities possess enormous potentiality to
produce diverse striking traits such as production of pigments,
secondary metabolites, forming magnetosomes, emission of
fluorescence and bioluminescence [1]. To display these peculiar
features, bacteria require continuous nutrient supplement
either in natural environment or at laboratory conditions. In
spite of these features, bacteria also require nutrients for the
intracellular metabolism, and nutrient deficiency would lead to
cell shrinking and subsequently to death. Several studies had
shown the survival of different bacterial species under nutrient
deficient conditions for hours or days [2].

Storage of luminous bacterial cultures in lyophilization
and cryogenic methods are established practices in many
laboratories for longer period and under liquid paraffin or
agar slants or stabs for a short-term period of 3 to 6 months. In
contrast to these methods, the present study was planned and
undertaken four years ago to understand the long term survival
capability of a luminous bacteria Vibrio campbellii STF1 under
nutrient deficient condition whether it is alive or dead. This

luminous bacterium was isolated from surface swab of stone
fish Synanceia verrucosa on Seawater complete agar medium
and identified as Vibrio campbellii based on 16s rRNA sequence
analysis [3].

Materials and Methods

Starvation-survival test & viability assay

Freshly isolated luminous bacteria Vibrio campbellii
was subjected to a simple starvation-survival procedure by
transferring 200l of overnight grown culture in marine broth
into 2ml Eppendorf tube containing 980ul of sterile sea water.
Viability assay was determined by spread plate method by
determination of colony forming units (CFU) in the initial

inoculum and viable cells after 4 years starvation process.

Results and Discussion

It was apparent that the initial inoculum has high CFU value
of 4.2x103mL-1 and by fourth year the culture CFU value was
3.8x103mL-1, indicating that these bacteria have not greatly
decreased. The colony morphology also remained same as
initial inoculum. This practice is insuring the longevity and
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maintenance of luminous bacterial culture characteristics for
longer period. It was inferred that the prolonged starvation
induces formation of stress-resistant ultra microcells by vibrios
and there by induces release of stress proteins by set of core
genes to survive stress conditions [2]. However, we have not

addressed such genetical features in this study and clearly V.
campbellii could able to survive up to four years without any
morphological changes at room temperature, and probably
would survive for longer period.
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Figure 1: Intense luminous culture of V. campbellii STF1 on agar plate and slant.

It was inferred that the longevity time of survival of bacterial
species depends on the species and nutrients available in the
given medium. Recently, luminous Photobacterium phosphoreum
and Ph. splendidum isolated by Martinus W. Beijerinck and
stored in 15ml glass ampoules during 1924 and 1925 were
revived after 80 years [4]. These strains were stored in nutrient
rich broth medium that containing fish extract water prepared
by boiling fish in natural, clean seawater, and adding 10% w/v
chalk [5]. In contrast to these strains, it is not apparent how
the luminous STF1 survived in sea water, since this luminous
bacterium is negative to spore forming and also negative to
accumulate intracellular carbon source i.e. polyhydroxybutyrate.
The only probability is involvement of other cell constituents to
avoiding the starvation by reduced metabolic rate.

Conclusion

The bacterial culture Vibrio campbellii strain STF1 in 2ml
Eppendorf tube is still stored in an amber coloured bottle at
room temperature for future monitoring and further author
is focusing on whole genome sequence analysis of this strain.
We also infer that storage of luminous bacteria in liquid sterile
seawater with addition of nutrients would keep bacteria alive
for longer period as seen in this study.
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