

FY BSc
Bioluminescence
Prof. S.A. Pingle


Bioluminescence in Invertebrates
There are some invertebrate animals which produce light. According to Carmier and Totter (1968), bioluminescence can be defined as ‘the emission of light as a consequence of the cellular oxidation of some substrate in the presence of an enzyme.’
Occurence of Bioluminescence:

The light producing ability is exhibited by variety of bacteria, fungi and invertebrates. Following invertebrates phyla and animals show bioluminescence;

1. Protozoa:

Noctiluca, Ceratium 

2. Coelenterata:

Pennatula, Pleurobranchia
3. Annelida:

Chaetopterus
4. Arthropoda:

Pyrophorus, Photophorus, Photinus
5. Mollusca:

Loligo

6. Echinodermata:
Ophiothrix, Amphiura

Types of Bioluminescence:


There are three different types of bioluminescence:

1. Extracellular Bioluminescence: In this case, the luminous secretion is discharged outside the organism and it is more common in marine invertebrates. E.g. Chaetopterus
2. Intracellular Bioluminescence: It occurs in terrestrial and aquatic organisms. Light is produced in photogenic cells or granules. E.g. Noctiluca, Photostomias
3. Symbiotic Bioluminescence: Some organisms show symbiotic relationship with light producing bacteria. These bacteria live in special tissue sac and emit light. E.g. Loligo, Ceratium
Light producing organs:


Photophores or photogenic cells are the light producing organs. These organs look like eyes but instead of a retinal surface, a transmitting surface is present. These cells produce intracellular bioluminescence. In case of extracellular bioluminescence, photogenic cells are elongated and flask shaped. The glands are seen in the form of compact mass with common duct which opens on the body.

Mechanism of light production:


The production of light in the living organisms is a biochemical reaction called as Chemiluminescence. It is a reaction between Luciferin and enzyme Luciferase.  This reaction takes place in the presence of oxygen. When the substrate is oxidized, energy is released in the form of light.

Luciferin + Luciferase                     Luciferin-Luciferase complex

Luciferin-Luciferase complex + Oxygen                    Luciferin-Luciferase-Oxygen

Luciferin-Luciferase-Oxygen                    Oxyluciferin-Luciferase

Oxyluciferin-Luciferase                   Oxyluciferin + Luciferase + Light

Nature of Bioluminescence Light:

1. The colour is blue, red, blue green or white.

2. Intensity is very low.

3. Visual efficiency is high.

4. It is cold light. Heat liberation is low.

5. The wavelength is in visible range.

Significance;

1. Food gathering: In glow worms, it is used to attract preys.

2. Escape from predators: The deep sea shrimps and cephalopods, discharge luminous secretions when irritated to confuse predators. This helps them to escape the predators.

3. Sexual Behaviour: During breeding season, bioluminescence helps in sending signals for bringing together two sexes for mating.
Possible Questions:


Define/Explain


Bioluminescence	b. Extracellular bioluminescence	         c. Intracellular bioluminescence	d.  Four invertebrates showing bioluminescence	            e. Symbiotic Bioluminescence	f. Photophores of photogenic cells


Short notes:


Types of bioluminescence	b. Mechanism of bioluminescence   c. Significance of bioluminescence


Essay type:


What is bioluminescence? Describe the types, mechanism and significance of bioluminescence.
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