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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 selenoprotein. Previous studies have proved that SelT mainly occurred in Golgi apparatus and endoplasmic
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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 Se/T in chicken tissues.

The chicken SelT 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 Sel/T 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 f{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 Se/T belongs to the type |l and SelT 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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TG 1) FH 28 11 25 3% F UGA 8 g it 5% 15 5, 7£ 1l
X2 e & MR #fi A ¥ 51 (selenocysteine insertion
SECIS) #& = &, LIl it & M
(selenocysteine, Sec)E X 1B A B H H i1 £ k4%
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AR S5 T AR N R ST E AL B 20 A
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Ca” B IS 5 A& N Wt B R T 5 5
G Sel T mRNA #2217, Sel T i i Z o 72 440 g 6
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X SelT /9 45 ¥ K T B ; 2R I 98 ) 9806 5 & PCR
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Ji 0 TGS L SE R B Bl ik K Bl AE 30
ML, 2t dE VKR 4 41 RNA R A7 RNA locker
AEHE S PRAEF —80 °C, AL LRk Skl .

1.2 EZHA

RNAase B ERF, RNA locker, RNAout g
T 5 K B B R A IR A F]; DEPC 1 T
Sigma 2 &) ; M-MLV J2 # 5% 3 57 W F TransGen
Biotech 2 Al ; GoTaq® qPCR Master Mix W T
Promega 2\ A .

1.3 SECIS TH## %

W SECISearch 2. 19 F2FEXF 12 FhEMEsh iy
SelT FE[H 7 5 JEAT 534, 12 TG HESI Y Sel T A
FAE B R E 43 3 83 (Gallus gallus, NP _
001006557. 3), &4+ (Bos taurus, NP_001096573. 2),
K (Canis lupus familiaris, NP_001157959. 1), KX
b B (Cricetulus griseus, NP_001243780. 1), Bf &y
ffi (Danio rerio, SelT la NP _840075.2, SelT 1b
NP _ 840077.3, SelT 2 NP _ 001091957.2), A
(Homo sapiens, AAH36738.3), §k # ( Macaca
mulatta, NP_001152886. 1), /N (Mus musculus,
NP _ 001035486.2), ¥ & ( Pongo abelii, NP _
001186922.1), K Bl (Rattus norvegicus, NP _
001014275, 2), BE M ¥ 48 ( Taeniopygia guttata ,
NP 001186698. 1), dF M JNE ( Xenopuslaevis ,
NP_988868. 2).

1.4 #F0E SelT #HUXRSTHT

M DNAStar # 4 7 MegAlian # £t [y
Clustal W J5 i %f B3R 12 Fh5 HESHH) Sel T K #%
TR S LR 7 5 AT (6] PR A 20 B
1.5 38 SelT 4540 5IhRE 5 17

i ExPASy-ProtParam Tool T.EX} 4 SelT &
P A LA P BT AT 00, R SignalP 7 4k #144:
AT Sel T B 5 M7 #r, i A ProtScale Hy M 4%
JAS X X8 Sel T 48 11 5t #E 47 B 7K DX 3 30, iz 7]
TMpred 7EL A3 T3S Sel T 4 1 19 15 I 1X, 1
PHD e AT 3 Sel T 1 — G 45 4 T, 13
InterProScan 7F 28 B4 % %Y SelT & [ 45 4 18 ok 17
T, T T-TASSER 78 £ #0185 11w 24
5 6 .

1.6 38 SelT HLARZIER

1.6.1 34kt 54 m A% GenBank 1%
SelT,GADPH (K01458) % [} )3 51, #i¢ B 51 ¥ % it
P FEARZLR BT (qRT-PCR 519, I th b st X & 48
REER B A RSB, SIS IR 1.

F 1 3 Sell EE fqRT-PCR 43 #7 A5 ¥ F 51
Table 1  Primers for [qRT-PCR analysis of chicken Sel/T gene

PCR J Bk i
Y] Gkl .
. . PCR fragment
Primer Primer sequence ,
length/bp

F:5-CCGACATCCGCATCGAG-3'
R:5-CAAATGGATCCTTGCCGACA-3'

F:5'-AGAACATCATCCCAGCGT-3'

R:5-AGCCTTCACTACCCTCTTG-3’

1.6.2 AR [qRT-PCR ¥ 3% WA A 2R
iz RNAout 8050 & 35 B 45 42 O RNAL UE RNA
5 pg, KRH 20 pL KR, #% 8 TransGen Biotech
ANFE M-MLV 6 5 550 Ul B & il cDNA 5 1
ZBE. LLA R H cDNA 25 1 & 8k b B M, %
GoTaq® qPCR Master i3 & i FH Tt 1k 472 56 %2
i PCR.RH 20 pL WAR R, e W 4&cF R :95 C 2
min, 95 “C 15 5,60 °C 1 min, 40 A& ¥R, 52 I 25 00
J5 BEAT A5 A i 2R 43 L SR D Plaffl™ 32 3R
X AF
ACHR 3R o 1B — B4

= P
- E ACtGADPH (X it —FEA%) *
GADPH

Hrp E=10 V#*%,

2 HEREHAMN

2.1 SelT I SECIS THRERER

I SECISearch 2. 19 75 £k 8K {FXF 12 Fl s #E ol
Y SelT 4 F ¥ 5147 43 B, 7T A4S 3 4% 5 HESh )
SelT 1) SECIS Jufh — 4540 (& 1) 45 R KW, 12 B
BHESH Sel T () SECIS JoiF — 45 F T34 L 34 17
TEE — B By /NZE R 254, J8 T3S SECIS 454 . 7
X SelT mRNA 1 3-UTR X 8, 75 H — % 45 4
670~760 [ A AUGA_AA GA ZE5FR .
2.2 HWHFIE SelT HU KR

L X XS HAs 11 AR Sel T (K 2) &
SN LES B2 R PN/ /SN 1 I NN SN A 5 AN N
SR i SR A W TCHE RN BE 5 8 ( 1a, 16, 2) B SelT
ARy 5 R I8 M4 51 ok 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); B E R P
F ] A Ay R 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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1 SelT SECIS T4
Fig.1 Structures of Se/T SECIS element

2.3 BSelTHEMENBESIHER

25 G TR 20 1 S R S 40 M T D - 39 Sel T 2K
FI 199 A2 SRR 4Lk, AH X 7 F i & b 22 318. 1,
BRI A A TR 8. 44, B oy 2 FE R AR SE A 15, 1E
LA 2 R R R BE B 17, 43 F 3R Crogs Hisre Nugs
O, SisSe,, JF B3 140, 146 R HM 27 055,
AEE RN 50,46, JR T R ECH 96. 53, BF ¥ 3%
JKZECH 0.163. 7EX SelT ) N K 3 77 76 — Bt th
19 N EEPR A 15 5 K. 3G Sel T 19 C I B A Hi
A, N B AR R A R OK M, WEHEA 9 A4
B K X I AIAT 3 A 5 B X . 76 XS Sel T 2K 147, 84
A HETR AT RETE B o BR5E , 33 2 SR 1T RETE AR B-
Pr&, 82 A1 GEIE AT ML 4 iy, RIJE AR B, (44 —
51)-0, (55 — 68)-B, (73 — 76)-az (83 — 98)-a; (110 —
113)-0, (120 — 128)-a; (137 — 148)-B; (153 — 157)-B,
(162 = 165)-as (174 — 191) RIAY 2 254 (] 3A).

XY Sel T 5 14 A 25 14 Ty e 8l 43 r 45 21 Wb, X9
SelT J& RDx Z a7 51 v BA i A ik 2R
BT &, JF HoR— AR5 R SF 19 8 10 BT . I L st
G3HT R AG Sel T BAT 45 e H IK-S-6 B i 16 14, D fig
EZEE AL 3B, C). % SelT & 1 45 78,93, 146

PR SLIRIRILTT 5 Ca® ' B 254 (8] 3D) .
2.4 B SelT ALRIFIERNLER

fqRT-PCR £ I 25 5 7R, 7649 #h 28 5 1k L E
WO LAE B 2R 40 L WD IR A T 2 T S VLI 441
PIRaI 3] SelT FPR BRIk (K 4), HAE S AL & &
e H A\ (P <C0.001), Ho% i m IR KOl 5200 >
JE AR = 15 G > [nl iy > Jig i > L > 588 >
A = /INIR > 1R > P > Ak 2 > B > R L >
Wit =>Ep >+ 48 > o> ILE > 28 >89
Jik = fiti > JiF > B0 8 > K > i > # ik > IR E >
WL = 5 .

3 ik

WS & RMER RE R AN E
FRACI AR Hh S 30 85 10 0 45 T T 4 U0 A G, Al 3R
P TR AR W R 9 4R R 2 A TR B OB
Sel T 5 72 38 1 75 Wi L 3h 4y 240 1 28 2 3 T Af oA A
MY EAPEERY] SelT BBBAEH T Ca®" 12
B, 5N WS, SelT #2445 51 & 41 iy
B Moz
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_E BHE M. mulatta
IR P. abelii
—— A H. sapiens
KB C. griseus
N M. musculus
K. R. norvegicus

e
R C. lupus familiaris

—— % G. gallus
e — (| LR guttata

JEM TS X laevis
i Wt D. rerio la
_| PS4 D. rerio 1b
B D. rerio 2

T T T T T T T T T 1
45 40 35 30 25 20 15 10 5 0

R
Nucleotide substitutions (X 100)
N M. musculus

K R. norvegicus
B KU C. griseus
N H. sapiens
{ Bk M. mulatta
PHE P. abelii
4 B. taurus
R C. lupus familiaris

AN VA 47N NN _: Y G. gallus
BEMIFAE T guttata

AP X laevis
PG4 D. rerio la

| P D. rerio 1b

B4t D. rerio 2

T T T T T T T T 1
40 35 30 25 20 15 10 5 0

HEER
Amino acid substitutions (X 100)
AEA IR T A RIR M 5 B & SE /R 7 41 [R) U6 1
A': Nucleotide sequence homology; B: Amino acid sequence homology.

B2 B5HMI MEEDY ST HREBREERFIILTER

Fig. 2 Alignment of nucleotide and amino acid sequences of chicken Se/T with other Se/Ts from 11 animals

AT REH 5 (B, C) « BETE ML A D 25 B hi s
A Senior structure; (B, C): Enzyme active site; D: Binding site.
3 BSATEBLEMENRERME R

Fig.3 Predicted structure and function of chicken selT
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Standard deviation is denoted with lowercase letters above each bar. * * x The expression level of Se/T mRNA in
testis was significantly different from other tissues in chicken at the 0.001 probability level.
B4 3 SelT BLEFRKIE
Fig.4 Expression profile of SelT in chicken tissues

fifi LA Sec JE X4 A 28 H i 2 IKEEH, Sec 1
KBANEATE 21 FaE L, il & 1 mRNA
) UGA %465, 76 SECIS $§ S FHi A E AL
JREES . BB SECIS JC4 8 43 B 2 AN [] 1 30 Y -
T RO IR 2 A4S S 28 ) DX 0 A8 L T00 2R ) 1
BURTE, Ho 11 #9 SECIS T4 — A~ B i /N 9 i
CE AALKE helix [T AYTES I, K 6 AA B4 iR
FEFE T /INR Ui RO S R B 5 ™ e . o By A% AR
WA R MR ST W 3-9E B 26 X (3'-
UTRs) "™ 855 R 12 FrBHESh ) Sel T 3K — 4
GER ORI B A — AN B I /N i, 3R WA AE
W) SelT SECIS sufF¥y)@ T 11 8, Hrh 3y SelT 1
SECIS Je i T 3'-UTRs ) 670~ 760 i . X3 5 H
fh 11 B HESI W 1Y Sel T #% 4 B ¥ %1 8] I8 1 15
48. 0% ~85. 1% Z [, i 2 LR )7 514X 5 3E Y JTCE |
B ff SelT la,BE DA SelT 1b B 5 £ SelT 2 [
PEPEAR T 90. 0%, A2 ¥ 47 ¢ o 1 ] 8 1, & W)
SelT FEHHEZN Y i BEARST , HLWG 55 5 248 ¢ R
B

/NERL Sel T SelW Fl i 4808 & & A — 4~ 2L A
() REER G, 3G 4 A BT B 3 A o IR HE LA
Bi-o-Bo0~BsBi-as MUF A4 BT 1 f Sl /N Bl Sel T
A2 BN A R B, — 1 35 AN LR Y
N R st — A~ 1 67 A 24 3k R 4 1 1 25 44 3R (s -
as) M UARHESE KA Sel T 4 HIE AL Br-on-Bo-as-as-
ay-as-Bs-Bi-as WP g gk, Hip CxxU &7

T BB o REZ I, X 5 /N Sel T 1Y 4544 41
[Al. 45 SelT Fp il ip HA — N RAF CxxU 7, 71X
P T Cys(C)FRFEA Sec(U) iy 2 4> Hifth & 3 R
B 5. CxxU 3t 57 78 H Al Al 85 (1 b Ay & 3, B 46
SelM, SelH, SelV, SelWP #15  SelT J& T RDx &
SN SelW, SelV, SelH & T 1tk % % . RDx
N AR B A B AR B R B R — N RSE Y
CxxU £ 7, #2/5 X Be 5L 7 v Sec 2R 5 B A H AL ik
J?Ijj“b[]

SelT HE W #E A 45 W 5 A (calreticulin, CRT)/
BG4 8 1 (calnexin, CNX) I 1 & #5 Sel T Xt N it
P B A Y AR B S R R AY SelT A 5
Ca”" 5B WAL, X — &5 Wik — ik T SelT 7
B B - R 4 B A/E A T ER /DN BROR EF 4 A i
SelT ik 5 & BLAN M R T & A el 28, FE Bk = Sel T
)20 L SelW % A5 38 o, H: 3% 3K 1% 98 W BB 2 XF
Sel T fift = (1) I BE #h 2" . Sel T %% 3 1A B 7 R 28 1L
Fil S B (PACAP) I8 15, AT BE 7E 20 Jft 2E 1 DL J b
2 N AR A S IE TP R T B REHEW
PERIN X Sel T G #4324 EC 2.5. 1. 18, Ml 4%
JOE T RS -2 B8 il , L 32 5 ) g 2 A Ak i 6 Py P B
AR A FE Y B 2 F A S O R R A B R Y #i
AR, 3 g KM L ) T o A R o3 e
He RS, D 5 20 g 5 10 5 Y L TR M o B 4
Wit —2AE T SelT By AL )7 ) RE, iX 5 /N
Sel T 1y 5L I JF D) REMF 5T 45 2R — 2L
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X SelT 2HENRIRTE 1 43 BT o, FEXG 1 28 IH
b PRI O LA G RE R G I PR B B LA B
30 NEHLUR KGN B Sel T Fe PN By 235, X 3IE B 78
R Sel T He K JE — A iz RIKWER, X 5/
BURF IR 25 R — 30 Horp Sel T S 3Lh iy & &
WEE T H AR L, XA Sel T e Mt 56 R 48
TRl B R HE T RE .

i E TR, B HESH Y SelT SECIS JiF %@ T
I BIZ54E, Sel T AEHHESh ) s BEARSF . XS Sel T J&
TEERE N, EH N K fA7EfE 58K, J8 T RDx %
W W PE 4y 2K EC 2.5. 1. 18, B AL b R I
A, HLAFAE Ca™" 256 07 1, BN 5 ALK o8 45 B 7 00 4%
DIRe VI C . Sel T EXG & AL )iz K1k, IF H
TESAL P S S w2539 Sel T 76 MEPE A 58 &
Girh Rl RE R A AR . A R ilE — RS B 28 Sel T
G546 D he SR AL AL 1 Al
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