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Abstract : Selenium is the life essential trace elements for human and animal. The biological function of selenium is
exerted through selenoproteins. Selenoprotein P ( selenoprotein P, seppl) is the maximum content of selenoprotein
in body. In this study, the characteristics of chicken Seppl gene sequence and amino acid sequence were analyzed
and predicted as well as were compared with that of pig, human, rat, sheep, dog and other species by
bioinformatics analysis software and comparative genomics method. The results showed the similar chicken Seppl
CDs sequence and coding protein among poultry animals, but big difference among mammalian animals. Chicken
Seppl functional properties were related to Sec content. Variant Sec of Seppl content exist difference among
species. The 170 to 200 amino acid residues region of chicken seppl protein with specific physicochemical
properties and molecular structure suggests that the sequence could be regarded as the target regulation site of
selenoprotein P. The results would provide theoretical basis for further study on body functions of chicken
selenoprotein P and development the functional animal food of Se enrichment.
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Fig. 4 Curve of Hydrophilic/ hydrophobicity of Seppl in different species

2.3 Spoet KJ{ESRAS#T
FIH SignalP 4.0 53871 & B Seppl BY R LR

FULEE 21-22 (iA7AE R AL, YIS Seppl A
H TR (LA S) .

1.0

C-score
S-score

Y-score

Y

S
I

srE

0.4

Y{i

I
{

_ o
oo IR

TTTTITTTTIT

1l

MNAGLGLALVLCLLPGGGTESQRCQEPPBWHIGEESPMLNARGSVAVVALLQASXYLCLLQASRLEDLRY

l | I I I !
0 10 20 30 40 50 60 70
AFER/ L
B 5 38 Seppl {55 k547
Fig. 5 Signal peptide analysis of chicken seppl

2.4 Seppl HIBEER L 1L =

FIH NetPhot 43 H7 A& B, %% Seppl 4itth & HA
12 4~ Ser 1 A~ Thr Fl 3 A4~ Tyr 7] GEJ& 8 MR AL A7 45
(UL 6) , L IE Yl R Ab A7 w34 75 22 1 — 20 3 3 5K
U8 2 1IN

[F]E}, F| FH Scansite 4347 motif,ﬁfﬂ%lé]}ﬁr?
G By TR HR BRI A 0 7 a5, 25 SR TR
EESA 1R Sre [RITREE 2(SH2) |1 FIEmII: 22K
R~ IR TR I B 7 ( Baso-ST-kin) A7 1 R AGES &
fL 8B (Kin-bind ) \ 45 1 Ff* DNA 451 15 3 i 41

(DNA-dam-kin) (WL 7) .
2.5 Seppl BIEEL ST

IIHTal R BERS Seppl 45 3 MHLAI) N B LAl
PR AT T4 79 170 184 A ( WLIE 8)
2.6 Seppl HIERR 5T

FIFH TMHMM2.0 730471, 30X J6 B SE
Tl Seppl Fk K it 5% 5L (1) T 45 2 SRR AR T 400 i
B 2T ( WLIEL 9) , 5 8 F1 B K 1 DX IS4 3R #r
FEAR— 30, RUBZE A B AR5



55 2 1] TEMA] 55 X Seppl K R A AL PE R 70 12500 1) A 015 2 2 i

[

&9

Phosphorylation sites predicted: Ser: 12 Thr: 1 Tyr: 3
Serine predictions . L
Threonine predictions

Name Pos Context Score Pred Name Pos Context Score Pred

\% v
Sequence 21 GGTESQRCQ 0.948 *S* Sequence 186 CENITKKED 0.757 *T*
Sequence 92 QSPIISQKKF 0.991 *S* Tyrosine predictions
Sequence 102 LLQESVSDH 0.963 *S* Name Pos Context Score Pred
Sequence 104 QESVSDHIT 0.585 *S* v
Sequence 172 CGNCSYTEP 0.614 *S*
Sequence 207 SGQHSHHHH 0.896 *S* Sequence 82 VNISYVVVN 0.859 *Y*
Sequence 229 GGRHSKTQN 0.984 *S* Sequence 163 IKIAYCENN 0.507 *Y*
Sequence 240 APSESQRRH 0.982 *S* Sequence 173 GNCSYTEPD 0.695 *Y*

Sequence 308 TASDSTTSS 0.806 *S*
Sequence 312 STTSSXCCH 0.821 *S*
Sequence 340 ALPNSCRXH 0.562 *S*
Sequence 376 GSETSDTXQ 0.801 *S*

TR b O REE Threshold ——
Serine —
1T Threonine —_____
Tyrosine
0 Ll | | Tl ‘ Bl | | A | | | ‘ | A |]] Le “\I 1
0 50 100 150 200 250 300 350 R/ 47

Sequence position
B 6 3G Seppl 75 hBEERL L=

Fig. 6 Phosphorylation sites of chicken seppl sequence
R R DL L TR http ; //swxxx.alljournals.cn/ch/login.aspx ) (2016 AR 2 3 doi 10.3969/j.1ssn.1672-5565.2016.02.04 )

Kin_bind SH2 Baso_ST kin DNA_dam_kin
) 9 T369
V69 Y172 T290 Predicted
| | | Sites

(Domains not requested)

Surface
Accessibility

100 200 300 1.0
I : , I I 380 AA

T T
7 33 Seppl FHIH B FHFEEOEBBUMAS"
Fig. 7 Specific protease readily phosphorylation sites of chicken seppl sequences
* % L HL TR (hittp ; // swxxx. alljournals. cn/ch/login.aspx ) (2016 445 2 3 doi: 10.3969/j.issn.1672-5565.2016.02.04) ,

i
Sequence 79 NISY 0.7866 (9/9) +++
Sequence 170 NCSY 0.6971 (9/9) ++

Sequence 184 NITK 0.7563  (9/9) +++

Threshold _
1oh Potential ———
0.75 |
05
025 |
0 | . | | . | | |
50 100 150 200 250 300 350  HFER/AL

B 8 35 Seppl FIIHRMEEMAI S
Fig. 8 Glycosylation sites of chicken seppl sequence
* 7}2]@')&%%#&( http ; //swxxx.alljournals.cn/ch/login.aspx) (2016 AEHE 2 ] doi . 10.3969/j.issn.1672-5565.2016.02.04 ) ,



90 £ # £ & % %14 &
1.2 12
L0 10 |
transmembrane transmembrane
0.8 I inside 08 | inside
outside % outside
ES 0.6 B 0.6 |
04 - 04 b
02 | 02 L
0 ! ! ! ! ! ! ! N = . ; ‘ ; ‘ -
50 100 150 200 250 300 350 50 150 200 250 300 350
AR/ RN/ AL
(a) 19 (b) 7%
1.2
12
1.0r p L6
transmembrane transmembrane
s 08 inside " 08T inside
= outside % outside
Q8 06 [
04+ 04t
021 021
[ — . ; . ; 0 ! ! ! ! ! !
50 100 150 200 250 300 350 400 50 150 200 250 300 350
AEEIR/ L AHER /T
© A (d) &
1.2 1.2
1.0 L 1.0 F
transmembrane transmembrane
08 r inside 0.8 | inside
Jz% outside s outside
06 T o6 L
0471 04
02| 02 &
0 Al 0
50 100 150 200 250 300 350 400 50 150 200 250 300 350 400
R RaEm/fr
(e) * ) Ay

FIFHAELE T H COILS Tl Seppl £ 1145 i 18 e
ZERY (DL 10) , Fedsn] LU H S R4 1) 2 il i

9 AE¥F Seppl BEIEX 4R -

Fig. 9 Predicted transmembrane region of Seppl in different species
* % DL L TR Chttp - // swxxx. alljournals. en/ch/login.aspx ) (2016 4E5 2 1 doi: 10.3969/j.issn.1672-5565.2016.02.04) ,

2.7 Seppl EE L EHKE MIBRES T

B AF e 225 T8 50-150 7 & LR 7 91, ¥/ A7 —
AR i R 2544, AR DX A9 02 X9 Seppl 1E 57
AT 200 137 5L B B AT AR — B - RS 4



TR, 25 X Sepp 1 K PR S AR 1 BEALE 501 345 ¥ 64 A= 045 B 2 o 91

0.8

0.6

0.4

0.2

1.0}

0.8}

0.6}

i

0.4}

0.2+

window=14 — . _
. - 1.0 window=14
™ window=21 : .
vindow=28 M vihiloml =
v window=28 ——
0.8
0.6
s
0.1
. ﬂ 0.2
4‘3;_.‘"_ — J_lL — ﬁ,—
0
1 1 1 1 | | ! | | | | | | 1
50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
SRR/ AR/ L
(a) 73 (b) 7%
. 1.0 .
window=14 window=14 ___
window=21 ___ window=21 —
window=28 — 0.8 window=28 —
0.6
2
0.4r
oof ||
| | g N
[ /1 s M 0 L£ N M —
50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400
AT/ LU
(e) A (d R
window=14 ___ | Lol window=14 ___
window=21 — window=21 —
— window=28 — — window=28 ——
0.8
. 0.6
s
. 0.4}
0.2
il |
‘ L ) = [ 0 = = A
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400
AR BHEB
(e) ¥ (£)

E 10 REHTh Seppl & HIZHESHT*

Fig. 10 Coiled-coil Aanlysis of Seppl in different species
* R UL L TR Chttp < // swxxx. alljournals. en/ch/login.aspx ) (2016 4E5 2 1 doi: 10.3969/j.issn.1672-5565.2016.02.04) ,

1 50% LA I, J& LA I 32 v B 32 B A Rl A AE O 2

3 W ®

FENAFN S 1A PG LA MR 2 R R 54
PHYIRE, Seppl FT % Se K&y 5 ML rh 2 Se Wk &

PR ORI 2L S Y R s v Seppl H 1SFE R
JPHNH 62% ~ 87% (1 Rl M . AT 45 SRR U], 1Y
Seppl f ¢cDNA 41K 1 149bp, 4t 384 42 FEPR
X% Seppl #Y CDS J37 91 5 H A Fh (3 B M AR



92 4 #H

& % %14 A&

1) BRI TEE Jg 48.3% ~52.7% , 1 FeAth i L 5h 4 =2
fi) [ PR E AR R O 65.3% ~80.3% , Seppl % H &
GEE AR I WF 55 25 5L R 5 CDS )3 81 43 Bt 25 S AH
L, I — DX 50 Ay 2 100 R B XSS 1 B B O R A 22 5,
X AT HEFRTE Ensembl ¥ 2 b 48 21 14 ) b 5] 2 ik PR
A FIFE NCBI 38 31 4 i X 2 3 12 )7 9 19 4 5 LA
R A AR ARG O, Rl 8E 1 R Gt ey
SEIRLF NG F ) S 5 06 R, 5 2R SR %
KRB, XS HG ) ¢ R f il , 2B Seppl #£ & 2%
e MRk 22 /N, B2, Seppl HY CDS ¥4
MEATRAE SR YA FL 2 sh Y Z (B — & 1)
29,

Al 28 1 b A AR A e 2R T 2 B, —
PRI B 1 o A — AR P B BB, T Seppl &
DI 10 A B R i FL S W A
mRNA 7£ 3° JEBFX (3’ UTR) #/A —1 SeCys B A
2 JIRBE TP BT 06 T B RR E 2SR S5 R FR R SECISTY
AL Seppl FEH A 13 4 Sec, F 4 3.3% ; 1
Seppl %A 15 4> Sec, & N 3.8% ;- Seppl %A 0
™ Sec, N 0% ¥4 Seppl A 14 4, &8N 3.
6% ; A Seppl &4 10 4> Sec, TEHLA H & & 7>
SR 2.6%F1 2.4% , IR A B W BT 5 b
S EZ S A kL v Rk IR NS a4
iE AR AR, A AR R GE T, R ) R s
Seppl Al &4 10~17 4~ Sec, A /MR KB Seppl &
A 10 4 Sec, F & A 12 1 Sec, AMWAEH 17 >
Sec, MAMFFFL, XY Seppl %4 13 4~ Sec, 7w
M 3.3% ; 4 Seppl & A 15 4> Sec, i N 3.8%; F
Seppl # A 0 4> Sec, & &N 0% ;3% Seppl &% A 14
A, F i H3.6% ; RN Seppl & 10 4> Sec, 7EAL
RS B 2.6% 1 2.4% . A[EFHE T Sec fi
B EARST, H— Sec LT N S, Rk, o] DL
W, X Seppl {21 BE 5 14 5 0 1% 21 bk 20 1% 1 %4 H Fn

HMORE H R — AN T R B AR S IR T
REJE 5 | MR AL T N BT E ) — A8 38 |
PR B 7E BT I L I8 AS 7 i 9 2 11 o i
TEEE A E I B S 5 S BRUI R ok A oS
0T 9 R TR PN O B B T e S B A B
AN RS S R S AT B K PR — 2 A REE
V2 FBRR] 5 AR N BRI L ASHIEGE I A9
&SRR RN Seppl MR S IKIF S 04T &
B, Seppl 1E N I §ii A — BT 51 R b 5 5 KT 51
(Sig—Peptide) ., [FIEFXT PTG # 5 Seppl E B /KM L
BIR, Seppl SE R KMEE A, HTE 1 ~20 i 2 HR
e LB KRR, X2 Seppl BYHTSGF 5 8@ T15 5

Jik, B BiKPE, 7E Seppl 200-250 X I 4% i N 3
AR, XTIk 51 AR FR A L4740 A, 2 I 1Y
FOKPEZIERRA 31 A T HAWY) P ; B K 2 HE R XY
10 MK T HAR R, XS5 R KXY Seppl 7EiX
— DX 2K PR LA Rl

B 1 BT ) TR A ok T S 7 41 98 T A AT DA
—AMMEE YRR I — LAY B RO R
AR AR 1Y — 3t 3l 1 T T 1 9 5 O =X 7 A
MAE S AL i s R v o5 U G i E S i, SH2
ZEA LR R B W R AL I R AN C i XY 3
-6 MEFEFIRIE W PRI 1 T
MEZEA R Z— ', DNA-PK ik J H 24
GRS MR B A B U G R 5 I B AR
FE S IEA G, DNA -PK A BB 1 R Rg 36 97 8T 1
MY ORBR T I EE SRR, Y Seppl HEIEA 1A
A Sre A VERE 2 (SH2), 1 4~ DNA 51155 i il 41
( DNA-dam-kin) , %45 R Fe L5 SLi A 752 0 gk
(AR $E7R Seppl H I BEA 0 sl /F W] A SRy 4%
HAE PR

R R AR TR 1 B S A T B i ik
T TR0 A B8 i 0 T 43 1 ) SO fin 215 B
M B ikEE Bt R AR R RO i B, 2
B = AR L 43 3 A N-BE A (N-glycan) L O-
W5 ( O-glycan ) . BH 5 8% IR Bt AL B ( glycosyl
phosphatidylinositol, GPT) ! | Seppl J&— #h 4il fifd #h
AR B AT Seppl AR 20514 6 ASF1 5
AVETERBESA AL 8, o 2 AR 7 S PR ST
1) ASBIFEIE X Lo A, AR Y Seppl BY
N BEEE AL AL 5 R 43 #802 T N s X, A BF5E &
B Seppl M N i X ELAT T 1 3 Ak A A5 75X
— DX IR B, TR 5 A S AR AT e S R
)t TR A O

5 MB35 g Sl A 025 S PN R I b 1Y) — Be R L B
G RN TR 1 S AR A 45 G 1Y I, B EE
TR EREE VR, — M h 20 A B K&
FERRLA L, AR T4 R W , AR Y Seppl
IR P A Y5 R T IR B85 PSS 45 4y S8, 0 ] BB Pl T
Seppl & & A R 2 1) K & LR I 21

Hi Crick 7E 1953 4F4& Hi (1 45 M R € ( Coiled-
Coil ,CC) &544 , EBAFHE T2 RRE A, & —
ZE PP I DA A T o SEEAH B4 SR TP B
AT AT A TR ESS FY A AR Seppl A
eizlinyZhie, M T R s i A5 2R HE
FOER . R, A X H A fh W2 e 45/ A T 05
BEESHE Y AR ST LU R R Rl Seppl Y % i
PR R, 7F 50— 150 AL, #AEE — 1
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TR, 25 X Sepp 1 K PR S AR 1 BEALE 501 345 ¥ 64 A= 045 B 2 o 93

K ML 245 DX 0 245 Seppl 7 6 i
45 200 SR B BIEAEAE— B IIRIELE Y, T
FLRTAEREL 170-200 i 36 2 ], 4 Seppl H977
FEBR L (27 R 3 A B, T D 8 X A 82
e T LA g — B 1 AP T 5B

4 4 g

FIHZ R A5 B2 A 38T T3 Seppl JEA
R BRSO CDS [A) A He okt 0 1 24 6
1T 2 B I 2 R A B B RN A 1 A
WFFTEE R LI (1) Seppl AY CDS 551 Fl 4w 5 A4 25 1
A& s W Ml 2L sh ) Z [ A — 19 22 51,
(2)Seppl M RESRF I 51 2 b 20 R & A ¢, N[
PiFh Seppl rlip 2R & A S 2 5, B, A
[ HFf Seppl HITIHE ] BEAFFEZE S . (3) XF X% Seppl
T MR LA A7 A B RR AL A B 7K T D B 46 i 02
TELEFI BT B0, 7255 170-200 o 28 FE fR 7%k 3L X
S BT R PR T RN A 25 0 HEDU % T 8 T A
SEYE Seppl TIREMSEAT 5, IZWFIT LS 52K Ry iE—
WS Seppl WY DI AE K L5 B I RRIR DI RE 1, DL KX
L HAE A EAEHOOLH A T AV B %S
% WO AR TN Seppl 7E K & v e 2 i1 78
FHERALES Bl , byl 1ok 35 PR A ST & B 4 Se 19 3))
Y BE T P AT A LB AR AR
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