
Objecves
• Establishtheabundanceandspeciescomposionof

luminescentbacteria.
• Toevaluatedthepreliminaryeffectofheavymetalson

luminescenceintensity.

Characterizaonofculturablemarineluminescent
bacteriaisolatedfromtheGulfofNicoya,CostaRica

Introducon
Luminescenceinbacteriaisdependentonquorumsensingand
is regulated by the luxCDAB operon. The expression of this
operongenescanbeinhibitedbyexposiontotoxicsubstances
suchasheavymetals.
Theraobetweentotalheterotrophicculturablebacteria(THB)
and luminescent bacterial fracon (FL) had been used as
biosensorofcoastalwaterquality(Bagordoetal.2012).

Methodology
Surfacewatersamplesweretakenat1.0mofdepthfromfour
sitesofGulfofNicoya (TropicalEasternPacific)(Fig1)during
the20152016dry,rainyandtwotransionsseasons.
Totalculturableheterotrophic(THB)andluminescentbacteria
fracon (FL) were determined and the luminescent strains
wereidenfiedbybiochemicaltestsandmullocussequence
analysis (MLSA)using16S rRNA,gyrBandpyrHgenes (Cano
Gómezetal.2011).
Theeffectofheavymetalsongrowthand luminescencewas
determined by disk diffusion test at different concentraons
ofcadmium,copper,leadandzinc.

Results

Thisresearchispartoftheproject:Distribuonandabundance
of luminiscent bacteria and their potencial as biosensor of
coastal water quality in Gulf of Nicoya, Costa Rica. UNASIA
033813

• LFwasrangedfrom010%oftotalheterotrophicbacteria
(Fig 2). No significant differences were registered among
sitesandseasons.

Figure1. Locaonof the fourwater sampling sites (A,B,C,D) inGulfof
Nicoya,CostaRica.

• Theluminescentstrainsweregroupedinthe
Vibrionaceae and Photobacteriaceae familly
(Fig3).

Figure3.MaximumlikelihoodphylogenectreebasedonparalsequencesoftheDNAgyrasebetasubunit
(gyrB)andsequenceusedinthisassay(strainsCL3,CL6,CL8,CL11,CL18,CL21andCL24withboldarrow).
Numbersatthebranchesindicatebootstrapsupport(percentagesof1000permutaons)

Figure5.Effectofcadmiunat0.1(upperdiscposion),0.5
(lediscposion), 1.0(rightdiscposion)and0.0(central
disc posion)mg/mL on luminescence of two strains (CL4
andCL22).

Figure 4. Heavy metal inhibion zone diameter
(cm)onbacterialgrowthandluminescence.
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Heavy metal: ●● ●Cd Cu Pb Zn

• Higher inhibitory effect of heavy metals
was observed on luminescence than on
bacterialgrowth(Fig4and5).

• Some of these strains have potenal as
biosensors,butfurtherstudiesareneeded
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Figure2.Abundanceofluminescentbacteriaexpressedasa
percentajeofthetotalheterotrophicbacteria(%LF).
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