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Adult hard clams Meretrix taiwanica regulate their ions and amino acids dynamically
under high salt conditions

Abstract

How the gills and mantle of the hard clam, Meretrix taiwanica, regulate ions and amino acids
in response to high salt levels was previously unknown. This study showed that the
hemolymph’ s osmolality and Na+ and CI- levels rose significantly 3 h after moving the
clams from their natural habitat (brackish water; BW; 20) to a high salt environment
(seawater; 35/k). We also discovered that the gills and mantle of clams increased their
Na+/K+-ATPase activities, a crucial enzyme for cell osmoregulation, at 72 and 12 h after the
transfer, respectively, as they adapted to the high salt environment. Likewise, the levels of
free amino acids (FAAS) such as taurine, alanine, and glycine went up during the high salt
adaptation. Previous studies suggest that taurine is the most common FAA in the gills and
mantles of Asian hard clams and that the taurine transporter (TAUT) is essential for taurine
uptake. This study demonstrated that the mantle of hard clams increased their TAUT mRNA
and protein expression significantly and briefly after being exposed to seawater; while the
gills of hard clams also briefly boosted their TAUT mRNA expression after the high salt
exposure, the TAUT protein level only dropped at later times. Therefore, this study enhances
our knowledge of the dynamic mechanisms of ion and amino acid regulation in the outer

tissues of bivalves under high salt stress.
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