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Analysis of selenocysteine insertion sequence element, structures and functions and expression

profiles of selenoprotein T in chicken. Journal of Zhejiang University (Agric. &. Life Sci. ), 2014,40(1):9-15
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Summary  Selenium (Se ) was an important, biologically necessary trace element, which played an important
biological roles in avian growth, reproduction, immune function and disease resistance. The biological significance of
Se was attributed to its occurrence in selenoproteins in the form of selenocysteine (Sec ) with a 21 amino acid genetic
code. Se uses the stop codon UGA as the coding codon encoding Sec. Selenoproteins involved in many life processes
such as antioxidant defense, cell signal transduction, metabolic pathway, development, immune function, and
hormone regulates, and it was related to the occurrence and mechanism of many diseases. Selenoprotein T (SelT)

was originally identified through silico studies, cloned and expressed in a mammalian cell line, confirmed as a
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selenoprotein. Previous studies have proved that SelT mainly occurred in Golgi apparatus and endoplasmic
reticulum, with important biological function. SelT can act on the Ca’" homeostasis, involved in neuroendocrine
secretion. SelT has also been showed in alter cell adhesion. Up to now, 25 selenoprotein-encoding genes were
identified in birds, however, only about half have been functionally characterized, most of which were involved in
redox reactions. SelT was a Se-containing protein whose cellular function has not been characterized. Research on
the structure and function of SelT was still in its infancy, but reports in mammals about SelT and the information
about avian SelT were not clear. The purpose of this study is to explore the selenocysteine insertion sequence
(SECIS) element, structures and functions of chicken SelT and the expression profiles of SelT in chicken tissues.

The chicken Sel/T sequence was used in the experiment. The SECIS elements of 12 vertebrates were analyzed by
the SECISearch 2. 19. The homologies of the molecule nucleotide and amino acid sequences on vertebrates were
analyzed by DNAStar. The structure and functions of chicken SelT were predicted with the bioinformatics. The
distribution of SelT in 30 tissues of 35-day-old chicken was analyzed by fluorescent quantitative real-time PCR
(qRT-PCR).

The results showed that SECIS element of vertebrates belonged to the type [[ SECIS element. Compared with
chicken and other 11 vertebrates, the nucleotide sequence homologies of SelT were 48, 0%-85. 1% . The homologies
of amino acid sequences of chicken SelT with Xenopus laevis or Danio rerio were less than 90, 0% and with other
nine kinds of animals were among 90. 6 %-94. 9% . The chicken SelT was a transmembrane protein and had a signal
peptide. It belonged to the RDx families and its enzyme classification was EC 2. 5. 1. 18. SelT had binding sites with
Ca®" . The results of {QRT-PCR showed that the Se/T was widely expressed in chicken tissues, and the expression
level in testis was the highest.

In summary, the SECIS element of vertebrate Sel/T belongs to the type [I and Sel/T is highly conserved in
vertebrates. Avian SelT contains a CxxU motif in a thioredoxin-like fold, with glutathione S-transferase activity.
SelT has binding sites with Ca*", it was predicted that avian SelT could regulate the Ca’" homeostasis. Avian Se/T
is widely expressed in chicken tissues, and the testis has the highest expression level, suggesting that the chicken
SelT has a special function in the male reproductive organs. This study provides a basis for further experimental

analysis of the structure-function of avian SelT.

Key words chicken selenoprotein T; selenocysteine insertion sequence element; structure and function; tissue-

specific expression profile; evolutionary relationship
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SelT .12 SelT

(Gallus gallus, NP
001006557, 3), (Bos taurus, NP 001096573, 2),
(Canis lupus familiaris, NP 001157959, 1),
(Cricetulus griseus, NP 001243780. 1),
(Danio rerio, SelT la NP 840075. 2 ,SelT 1b
NP  840077. 3, SelT 2 NP 001091957. 2 ),
(Homo sapiens, AAH36738 3), (Macaca
mulatta, NP 001152886. 1),
NP 001035486. 2 ),
001186922 1),
001014275, 2),
NP 001186698. 1),
NP 988868, 2).

Mus musculus »
(Pongo abelii, NP
(Rattus norvegicus, NP

(Taeniopygiaguttata

-

(Xenopuslaevis ,

14 SelT
DNAStar MegAlian
Clustal W 12 SelT
LS SelT
ExPASy-ProtParam Tool SelT
, SignalP
SelT , ProtScale
SelT ,
TMpred SelT ,
PHD SelT ,
InterProScan SelT
, I-TASSER
1.6 SelT
L61 GenBank
SelT ,.GADPH (K01458 ) ,
fqRT-PCR )
> 1.

1 SelT fqRT-PCR
Table 1 Primers for {gRT-PCR analysis of chicken Se/T gene

PCR

. . PCR fragment
Primer Primer sequence

length/bp

F.5'-CCGACATCCGCATCGAG-3'

R:5-CAAATGGATCCTTGCCGACA-3'
F.5'-AGAACATCATCCCAGCGT-3'

GADPH 182
R:5-AGCCTTCACTACCCTCTTG-3'

L6 2 fqRT-PCR )
RNAout RNA. RNA
5 pgs 20 puL , TransGen Biotech
M-MLV cDNA 1
. cDNA 1 ,
GoTaq® qPCR Master
PCR. 20 pL , :95 °C 2
min, 95 ‘C 15 5,60 °C 1 min, 40 ,
) Plaffl"”
E ACt ( - )
Eonopn “Conoen €~
E=10""
2
21 SelT SECIS
SECISearch 2. 19 12
SelT ,
SelT  SECIS C 1. .12
SelT  SECIS
) I SECIS .
SelT mRNA  3'-UTR , 670~
760 AUGA AA GA
22 SelT
11 SelT ( 2)
: N (la,1b,2) SelT

85. 1%,75 0%,73. 1% ,
73.0%,72 5%, 72 2%,69. 9%, 69 7%, 69. 7% .
65 0%,56. 9%,55. 1% ,48 0% (  2A);
94. 9%,91. 1%,91. 1%.91. 1% .
90. 6%, 91 1%, 91 1%, 91. 1%, 90. 6%, 82 1% .
75.1%,73.5%,51.. 0% ( 2B).
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Fig 2 Alignment of nucleotide and amino acid sequences of chicken Sel/T with other Se/Ts from 11 animals
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A Senior structure ; (B, C): Enzyme active site; D: Binding site.
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Fig.3 Predicted structure and function of chicken selT
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