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A study on the Fine Structures of the Light Organ in a

Firefly , Luciola cerata (Coleoptera: Lampyridae)
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Abstract

Fireflies are well-known in bioluminescent organisms. They have been studied over hundred
years . There are still many unknown details to figure out. Bioluminescence is localized to the
particular region of the fireflies body named the lantern or light organ. The light emission of
fireflies ranges from steady glows through to complex pulse and flash systems. The light organ
can be identified by white color and found in the terminal abdominal segments. It varies in the
external morphology as well as the internal physiology between lampyrid species. In general,
lanterns of fireflies are composed of photocytes, a tracheal system and nervous supplies. A
more complex form of lantern includes an additional layer on the inner surface of the
photogenic tissue. This layer is called the “reflective layer” and filled with white opaque cells

that are structurally different to the photocytes.

58 species of lampyrid have been found in Taiwan. A large number of Luciola cerata are seen
in spring and they emits yellow-green light. We use Luciola cerata as materials because of
collecting easily. Male lanterns occupy the entire last two abdominal sternites while female
lanterns degenerate to the penultimate segment. Larva have tiny two-paired lanterns in their
eight abdominal segment. The male adult emits yellow-green light, Amax is 561nm measured by

the spectrometer.

The organization of the lantern can be divided to two different layers: the photogenic layer
and the dorsal layer (the reflecting layer). Light is emitted from photocytes in the photogenic
layer. The most striking cytoplasmic feature of the dorsal layer is the presence of numerous
urate granules, surrounded by a single-layer membrane. According to the photograph by
scanning electronic microscope (SEM), urate granules of adults are uniform and 0.46 to
1.36um in diameter. Urate granules of the dosal layer occupy over 50% in volume of the adult
lantern. The amount of uric acid is measured 5.21% of whole dry body weight by using
commercial uric acid assay kit. However, The diameter of urate granules varies from 1.70 to
7.49um in firefly larva. Uric acid is the main nitrogen catabolite of insects. Most fireflies only
incept water or nectar. The high uric acid concentration of adult fireflies may be stored at the

larval stage, and gather to form the dorsal layer during the pupal stage.



