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ABSTRACT 

Background: Studies regarding the existence of bioluminescent bacteria within organisms 
are very limited, considering the need to contribute more detailed data about the bacterial 
identities in Philippine aquaculture.  The most abundant and widely distributed light 
emitting organism is luminous bacteria, and this will be found as free-living in the ocean, as 
gut symbionts in the digestive tracts of marine fish, as parasites in crustacean and insects, 
as light organ symbionts in teleost fish and also as saprophytes growing on dead fish or 
meat (Dunlap& Kita-Tsukamoto, 2006; Orzech, 1988; Orzech&Nealson, 1984; Nealson& 
Hastings, 1979; ). Objective This study is aimed to identify different Philippine marine 
fishes with bioluminescent bacteria symbiont. Subjects of the study were collected from 
two sampling sites in Luzon;  Roxas, Oriental Mindoro and Bolinao, Pangasinan, using 
appropriate culture media, careful isolation by swabbing on the eyes, skin, stomach and gut 
parts and proper inoculation techniques.Results: Results showed that bioluminescent 
bacteria are present in the gut part of all the seventeen marine fishes collected. The 
bioluminescent bacteria isolated from the skin, eyes and stomach part are also deemed to 
be present but not in all of the fishes collected. Conclusion:The Philippines, being the 
“center of the center” of marine diversity , is also a home of bioluminescent  bacteria from 
marine fishes, as proven in this study. 
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INTRODUCTION 

 

Light has been considered as one of the indispensable factors that made our planet Earth to support life. 

From prokaryotic to eukaryotic cells, from unicellular to multicellular, light had played an essential role in 

supporting life. And as time passed by, mankind represented by Edison, concocted an artificial light that 

illuminated our living during night time. Stunning terrestrial lights? Underwater world have also been 

endowed with this audacity; in the form of bioluminescence among thriving marine animals.  

Bioluminesence is the emission of light which results from the chemical reaction mediated by the enzyme 

luciferase of certain living organisms (Delocadoet al., 2008). The introduction of oxygen to luciferin with the 

aid of the catalyzed luciferase causes the organism to emit light (Jarup, 2013). Organisms that exude light are 

of a wide gamut. The phenomena can be observed in bacteria, dinoflagellates, radiolarians, ctenophores, 

molluscs, cnidarians, annelids, crustaceans, tunicates, echinoderms, fish and other worms (Steven et al., 

2009) 

Bioluminescent bacteria can proliferate in different hosts like the planktonic free-living organisms, 

saprophytic organisms, pathogenic parasites, gut or light organ symbionts and is commonly in the genus of 

Vibrio, photobacterium, photorhabdus, and shewanella (Wannamaker, 2013).  They rely on quorum sensing, a 

cell density-dependent process in which the bacteria reach a high cell-density population to accumulate a 

sufficient concentration of autoinducers to switch on the lux operon comprised by the luxCDABEG genes and 

express luciferase and other pertinent emzymes for light production. (Naguitet al., 2014). The communication 

can happen between interspecies of bioluminescent bacteria (Wannamaker, 2013). 

An archipelago lying on the west Pacific coast, the Philippines has an aquaticecosystem that is very rich, 

in fact often tagged as 'center of the center' of the world's biodiversity, yet remains to be untapped, leaving 



2 
 

 

numerous marine organisms unidentified, undiscovered and unexplored. Included into this "untapped" marine 

treasures are bioluminescent microorganisms (Naguit et al., 2014). With the aid of progressing technology 

and revolutionary science, the key to unlock the enigma of the underwater world is already on the hands of 

humanity. Molina, et al. (2015) identified bioluminescent bacteria from  two Philippine marine fishes which 

reacted to specific heavy metals. This findings led to the further investigation of the Philippine marine fishes 

containing bioluminescent bacteria. In this study, 16 marine fishes from two extreme locations of Luzon of 

the Philippine archipelago were tested.  

 

Methodology: 

The subjects of the study were collected from Roxas, Oriental Mindoro and Bolinao, Pangasinan, both from 

the Philippine archipelago. Seven marine fishes were taken from the wet market of Roxas, Mindoro namely 

Amalit, Rhynchorhamphus georgii(Bugiw), Parexocoetus brachypterus(Flying fish), Alepes 

melanoptera(Galunggong), Lethrinus lentjan(Kanuping), Plectorhinchus diagrammus(Labian) and Marut while 

Pugot, Hiwut, Rugso, Bagsang, Myripristis hexagona(Bayabaya), Parupeneus multifasciatus (Gumyan), 

Sungayan, Scarus rivulatus (Mulmol) and Cheilioinermis  (Sangitan Lawin) were collected form Bolinao, 

Pangasinan. 

Standard identification of fishes by morphological means are done by measuring the following: standard 

length, head length, caudal length and total length of the fish. Standard length was measured starting from the 

tip of the head up to the base of the tail. Head length was measured from the tip of the mouth up to the gills. 

Caudal length was measured from the base to the tip of the tail. Total length on the other hand was measured 

from the tip of the mouth to the tip of the tail. dorsal spines , dorsal soft rays, anal spines and  anal soft rays 

were also counted and were used in identifying the collected fish using the FishBase (Froese and Pauly, 2014) 

All fishes were dissected immediately after the collection, swabbing first the eyes and the skin using sterile 

cotton swabs. The fish ventral area was then cut open exposing the stomach and the intestines which were cut 

laterally making the mucosa exposed. These areas were swabbed as well (Molina et al, 2015). Standard 

streaking in bioluminescent bacteria agar plates was used in the inoculation of the bacterial isolates from the gut, 

skin and eye of the marine fishes. The bioluminescent bacteria plates were placed in the refrigerator for 24 hours 

and were observed in a dark room after acclimatizing the plates. Colonies with luminescence were picked and 

purified following standard bacterial isolation by repeated streaking on BLB agar ( Naguit et al, 2014 ). Isolated  

bioluminescent bacteria were up- scaled to 250 ml using bioluminescent broth and were stored at room 

temperature with regular shaking. After 24 hours, cells were collected through centrifugation. All collected cell 

were stored at -20 degrees Celcius in preparation for DNA extraction.   

 

Results: 

In this study, sixteen fishes were collected from two different sites in Luzon and studied for presence of 

bioluminescent bacterial symbiont. All collected marine fishes showcased the presence of bioluminescent 

bacteria, although some were not able to complete the process of isolation. Presented in table 1 the host fishes 

collected from Roxas, Oriental Mindoro. Isolated bioluminescent  

 
Table 1 shows the marine fishes collected from Roxas, Mindoro,Philippines which harbor bioluminescent bacteria. 

A.) Amalit  B.) Bugiw(Rhynchorhamphusgeorgii) C.)Flying fish (Parexocoetusbrachypterus) 

D.)Galunggong (Alepesmelanoptera) E.)Kanuping(Lethrinuslentjan) F.)Labian (Plectorhinchusdiagrammus) 
G.)Marut 

http://fishbase.org/Glossary/Glossary.php?q=dorsal%20fin&language=english&sc=is
http://fishbase.org/Glossary/Glossary.php?q=spine&language=english&sc=is
http://fishbase.org/Glossary/Glossary.php?q=dorsal%20fin&language=english&sc=is
http://fishbase.org/Glossary/Glossary.php?q=soft%20ray&language=english&sc=is
http://fishbase.org/Glossary/Glossary.php?q=anal%20fin&language=english&sc=is
http://fishbase.org/Glossary/Glossary.php?q=spine&language=english&sc=is
http://fishbase.org/Glossary/Glossary.php?q=soft%20ray&language=english&sc=is
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bacteria from  gut of three  fishes in  Table 1 A, C,  and E were up scaled and cells were collected for DNA 

extraction while bioluminescent bacteria from the gut of the remaining host fishes table 1 B,D,F,G did not 

reached the up scaling process. This was also true to the bioluminescent bacteria isolated from the skin and eyes 

of host fishes from table 1 B and C.  The bioluminescent bacteria isolated from the skin and the eyes of the 

remaining fishes table 1 A, F, and G reached only up to the second  sub-culturing process.  

On the other hand, out of the nine fishes collected from Pangasinan shown in Table 2. Bioluminescent 

bacteria isolated from the gut of the host fish Table 2 B and F completed the isolation process while the 

bioluminescent bacteria from the gut of Table 2A and E did not reached the up scaling process. Isolated 

bioluminescent bacteria from the skin and eyes of  Table 2A and C reached only up to  the second sub-culturing. 

The isolated bioluminescent bacteria from the host fishes presented in Table 2 G and H showed no glow at all.  

 
Table2 shows the marine fishes collected from Bolinao,Pangasinan,Philippines which harborbioluminescent bacteria. 

 A.)Pugot  B.)Hiwut C.)BagsangD.)Bayabaya (Myripristishexagona) E.)Gumyan(Parupeneusmultifasciatus) F.)Sungayan 

G.).Mulmol(Scarusrivulatus) H.)SangitanLawin (Cheilioinermis) 
 

 
 

Discussion: 

Luminescent bacteria are the most common and widely distributed of all luminous organisms, typically 

emitting a continuous blue-green light, peaking around 490nm. They occur most frequently in the marine 

environment but are also found in the freshwater and terrestrial environments (Nealson and Hastings, 1970; 

Meighen, 1991). In the study of Ruby &Nealson, 1976, Photobacteriumfischeri was firstly seen in symbiotic 

association with the marine fish Monocentris japonica and other 3 more fishes all contained the same luminous 

bacteria as their symbiont. In the previous study of Ruby & Morin, 1979, there have been reports of presence of 
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luminescent bacteria in both marine vertebrates and invertebrates caught in the coast of California and Mexico 

in which fish caught are either surface or mid-water dwellers. In the Philippines, several reports also show 

presence of bioluminescent bacterial symbiont with marine fishes. Bioluminescent bacterium genera 

Vibrio/photobacterium and Vibrio Anguillarum was isolated from Lutjanusargentimaculatus, and 

Leiognathusequulus and identified using 16s rRNA genomic sequencing; both fish collected from Iloilo City 

(Molina, et al., 2015). There are also reports showing presence of bioluminescent bacteria under Family 

Vibrionaceae on Photololigo spp., and Cistopus spp. (Naguit et al., 2014). The fish provides the luminous 

bacteria within its light organ with a sheltered environment and a supply of nutrients and oxygen. The bacteria 

in turn serve as a continuous source of light which the fish uses for a variety of purposes (Ruby et al., 1976).In 

this study, it showed that marine fishes in the Philippines are rich in bioluminescent bacteria, which will be 

further identified as a part of this study.  

Some isolated bioluminescent bacteria did  not complete the isolation process.  The isolation of bacteria 

may sometimes be effected by drawing a platinum wire containing material to be examined rapidly over the 

surface of a petri dish containing solid gelatin or agar; or over the surface of the slanted culture medium in a test 

tube; or by drawing it over the surface of the medium in one test tube, then without sterilizing, over the surface 

of another, perhaps over several in succession (Sue, 2008). 

 

 

Conclusion: 

Based on the study, it was proven that bioluminescent bacteria are present as marine fish symbionts. The 

exploration of the presence of bioluminescent bacteria from the Philippine marine  fishes is on-going as well the 

identification of the isolated bioluminescent bacteria from this study. 
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