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Figure 2: Subculturing via 

grid plate provides the 

ability for specific colonies 

to be isolated 

Figure 3: Squid samples sourced from 

an Asian Market. The ink from squid 

samples was directly swabbing onto the 

luminescent agar

Figure 4: Collection  

of freshwater isolate  

samples to be used as 

a negative control in 

gel electrophoresis

MOLECULAR METHODS

RESULTS

Figure 7: Bioluminescent bacteria 

from Squid on Luminescent Agar

Luminescence is present in nature through 

counter-illumination, whose purposes include 

predation and attracting mates. Bioluminescence is 

the process by which specific microorganisms 

emit light and it is commonly seen in marine 

environments. This is because bioluminescence 

results from a symbiotic relationship with 

bacteria and marine species such as fish, shrimp, 

and squid. The Lux operon is responsible for this 

light production, where the enzyme 

luciferase oxidizes with the substrate, FMNH2. 

The LuxAB gene sequence encodes 

for the luciferase heterodimers, ultimately 

resulting in light emission. The purpose of this 

study is to confirm the presence of the Lux genes 

from bioluminescent bacteria cultivated from 

marine organisms; using squid as a model. 

Molecular methods used within the lab included 

Colony Polymerase Chain Reaction (cPCR) using 

LuxAB primers and imaged by gel 

electrophoresis. 
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Figure 5: 1% agarose gel with TAE 

buffer on BIORAD imager. with 

LuxAB primers. 

Lane 1: 1kb DNA ladder. Lane 2: (-) 

control w/out DNA. Lane 3: (-) control 

with pseudomonas DNA. Lane 4: (+) 

control. Lane 5: Squid sample #1. Lane 

6: Squid sample #5. Lane 7: Squid 

sample #8. Lane 8: Squid sample #10.

• DNA bands seen in lanes 5, 7, 8 

indicate presence of lux operon 

Figure 6: 1% agarose gel 

with TAE buffer. with 

LuxA primers . Lane 7: 

Squid sample #8. Lane 8: 

Squid sample #10. 

• Lux operon suspected
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CONCLUSION

• Successfully isolated and identified Bioluminescent 

bacteria from squid species using PCR and Gel 

Electrophoresis with specific primers for the Lux gene

NEXT STEPS
• PCR products will be sent for sequencing

• Identification of plasmid DNA from marine bacteria

• Creation of recombinant DNA Lux vectors.
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Figure 1: The enzymatic chemical reaction between 

FMNH2 and fatty aldehydes that results in light 

emission

• Left: The MiniPCR™ and Gelblue™ units 

used for PCR reaction and pre-imagining.

• Right: cPCR allowed for amplification of 

the DNA from the grid plate’s colonies

• Bottom: Illustration of the PCR mechanism
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