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Selenocysteine--the 21% amino acid

Gong-Ning Zhang, and Hsin-Tsung Ho
Department of Laboratory Medicine, Mackay Memorial Hospital

ABSTRACT

In the mammalian selenium-containing proteins identified > selenium initially forms a
selenocysteine residue encoded by UGA before incorporating into the protein sequence.
Selenocysteine is recognized as the 21% amino acid in ribosome-mediated protein synthesis. These
proteins lack common amino acid sequence motif, but the 3'-untranslated region of selenoprotein gene
contains a common stem-loop structure, called selenocysteine insertion sequence(SECIS) element. The
SECIS element is necessary for decoding UGA as selenocysteine rather than a stop signal. The
selenocysteine utilizes unique tRNAs containing complementary UCA anticodon which can be
aminoacrylated with serine to form Ser-tRNA. Most selenoproteins are involved in redox reactions in
which selenocysteine residue located at the active site of enzymes play a central role in catalysis.
Selenoproteins are quite common in mammalians, so far, fourteen selenoproteins have been
discovered . The distribution and properties of selenoproteins will be further discussed.

Key word: selenium/ selenocysteine/ SECIS element/ 21* amino acid/ free radical/ thyroid
hormone



