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Abstract

Abstract

Aplysia is a kind of mollusk animal belonging to gastropod class. It is also one of
the most important model creatures for molecular neuroscience research. The central
nerve system (CNS) of Aplysia is relatively simple, and the size of its cell is relatively
large, making it ideal for carrying out cytological and biochemical investigations. In
recent 10 years, many outstanding achievements in neurobiology have been obtained
using Aplysia and other mollusk animals as research material. The structure and
function of proteins and peptides in Aplysia CNS were studied further, which in
resulted that living behavior and regulation mechanism of the CNS in higher animals
including human were well understood and elucidated, such as formation of long
memory, neuronal modulation and the pathology of CNS diseases.

The buccal ganglion (BG) of Notarcus leachii cirrosus Stimpson (NLCS) was
chosen as the experiment materials. Under the non-pollted environment, NLCS were
cultured for several days before used. By adopting ordinary dissecting technique, BG
in NLCS was separated into two parts, named BGL and BGR. Two dimensional
polyacrylamide gel electrophoresis (2DE-PAGE) technique was selected to separate
the proteome both BGL and BGR. In addition, differential proteins between BGL and
BGR were compared and identified by the proteomic techniques. The experimental
results indicated that both BGL and BGR not only had differential proteins being
related to the cell structure, but also showed different types among the enzyme and
other functional proteins. Based on the analogy of database, it was found that these
diserential proteins were almost precursor proteins or large segments of active
peptides, which played an important role in maintaining the physiological function of
BG.

The poisonous contamination source with heavy metal salts were prepared by
artificial approaches for culturing NLCS, indicating that this culturing approach can
induce the differential proteins in the BG cell. These differential proteins separated
with 2D-PAGE availably were identified as biomarkers for supplying scientific proofs

in monitoring the contamination level and evaluating crisis in the flowing seawater.



Abstract

Using the differential analytical techniques, the structure and function of these
differential proteome have been identifited by peptides finger printing (PMF) and
database search.

With the inducement of cadmium, the research results indicated that these
differential proteins in BG cell were found to have down-regulated proteins such as
ropomyosin and 16 kDa calcium-binding, and have the up-regulated proteins such as
heat shock protein and thioredoxin. Moreover, with the inducement of lead, the
differenital proteins such as phosphodiesterase and aminotransferase I were still found
to be down-regulated proteins.

It was considered that these differential proteins were likely related to the BG
cells’ resisting capacity to cadmium and lead, and helped to elucidate the mechanism
of the cadmium and lead’s toxicity. Moreover, these proteins were suggested to be
effective biomarkers for monitoring the contamination level as an early alarm signal.
Analytical technique of proteome described here is suit for monitoring the
contamination level in the flowing water continuously and for studying the pollution
pathway and toxicology, which shows highly significance and worth for research.
Keywords. aplysia; buccal ganglion; proteomics; heavy metal; contamination

monitor.
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