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Abstract

Characterization of changes in the epidermal structure and protein expression

throughout the molting cycle of the black tiger shrimp, Penaeus monodon.

Dr. Waraporn Promwikorn

In shrimp, the cycle of post-embryonic growth and cavelopment is characterized by a unique molting
process. Although it has been studied for over seventy years, the regulatory mechanisms of the molting
cycle are not vel fully understoed, especially that of the biack tiger shrimp (Penaeus monodon), which is an
important agricultural export product of Thailand. Our amm is to understand the regulatory mechanism of
the molting cycle in the black tiger shrimp. In this study we have used histochemical and two dimension gel
electraphoresis to investigate changes of structure and orotein expression of the epidermal tissues that are
related to the premolt, postmolt and intermolt stages cf the black tiger shrimp The resuits show that the
epidermis is a single row of cells composed of epicermal type | and type H cells. Changes in the
structures of the epidermal type | cells are related io the molting cycle. The epidermal cell height
increases during the period of the mid premolt through to the early postmalt stages. The ultra-structures of
the premolt and postmolt stages of the cells are also different in several aspects. These include the
cantents of the cytoplasm, the type of secretory granules, the method of secretion, the width of the
intercellular space and cellular protusions. it is also found that the depositions of carbohydrate and protein
in the sub-epidermal cells and the size and number of tegumental glands in the sub-epidermal region are
also increased in the above period. The resufts point to the conclusion that all structural changes occur in
accord with the rebuilding of new cuticle to replace the old one. Furthermore, the pre-ecdysial and post-
ecdysial cuticles have diiferent structures and functions. It is still not clear how the changes in the
epidermal type |l cells are related to the molting cycle. However, it is possible that this cell is involved in
the production and transport of carbohydrate and protein from the epidermis to the most outer layers of the
cuticle. When the expression of the epidermal protein is investigated by 2D gels it is found that proteins,
expressed during the premolt, postmolt and intermo#t stages, are different. The expression of many
proteins is up- or down-regulated, during the progress of the molting cycle. Three protein spots showing
interesting expression were selected for tryptic digestion, followed with analyses of peptide mass fingerprint
and partial amino acid sequence by MALDI-TOF and liquid chromatography mass spectrometers,
respectively. One protein spot, with an approximate molecular weight of 36 kD and an isoelectric point of
6.5 on a 2D gel map, may be an allergen Pen m2 protein that has caused allergic reactions in humans.
Attempts are now being made to confirm the role of the allergen Pen m2 protein in the molting cycle. The
identities of the other two protein spots with approximate molecular weights of 60 and 14 kD, and
isoelectric points of 5.0 and 4.2 respectively have not yet been confirmed. The attempt to characterize
ancther protein spot that seems to be involved in the regulatory mechanism is also to be continued.
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