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UNEE PHGPx EE KN ZERERIESH

MES, BUR, KFF, SFL, FHEH, TTET
(1. 389K P Al AT HE A T ST 6T AR ST 361021
2. sl % B S E FK BFSE B R 7 510300)

WE: § 7 F itk A A M H Ik 3 & 1k 47 B ( phospholipid hydroperoxide glutathione peroxidase,
PHGPx) 72 40 X F % 56 0% b7 4 ROBL Ao B8 5 o 8y 1 R, 5230 AN U 3 M8 4% S 41 B9 & oF i 2
PHGPx £ [H # EST J¥ 7|, #] il SMART-RACE # & 7 [& 1% £ iZ 2 5 #h & K cDNA, & & # Sp-
PHGPx, Bt Ak £ 18 & F W% 7l #4724, 2 F 52 B % 6 € & 5 R Xt Sp-PHGPx
mRNA 72 & # M DN F A AL R R F B MR H,0, frfls % 8 (LPS) 57 3% T 42 Fn AT
R A i R R AT 0T, 4R K I, Sp-PHGPx 3 [ 1 cDNA 4K % 1 024 bp, 44 180
MEAER . FIRE AT R G R 9T K 9, Sp-PHGPx &5 At 4 # ty PHGPx (GPx4) 3% % %
AR, LatEEPCRERE 7 ,Sp-PHGPx ER AN N FHBELS AR PN AL RRE N L
K EFBENRLAERT. EEBRTRAATN R, Sp-PHGPx E N E R TR EFY WKL EZ R
TREMEREAFTLEY AXAEER T AR (T2 H) BE 7 THEFH8H (T H) F i
REFH(T3IH) AR EET THERAFTAH S v LA T, £ LPS M T, # fo fif B ik
Sp-PHGPx W]k ik B4 R4 6 A1 12 h B3 L ;H,O0, M T, B8P RAEE3I W BEF AT,
JRIEF R A BEHGN G EH M P EEFZR, K KA, Sp-PHGPx 7 ft £ & % 7 #1 X JL
UERRMEA AR ASFEIR TR EFEEREA

KER: WAFE; AL T RTA LW E(PHCGPx); EHETE; £&; BRAHF

FESZES: Q785; S968.2

A4 M B OB i %tk W B ( glutathione
peroxidase , GPx ) Jg& — Fl T %2 19 1R N 3 A 1L W) o
fiff i, 68 LA A3 6 H K ( GSH) 88 48038 28 1 ( Trx)
A AR IR R AL (HL,0,) AT LA
i ALY SRS T K FRE R B L A
ALY, HATE & 8L 8 Fh GPx, AR 4 Ho AR 1k Aor
OB R (Sec) i 22K IE 2 . ( Cys) , A]
I3 AR M GPx (GPx1-4 Fil A& () GPx6) Fifil
JE M 4 GPx (GPx5-8, A& GPx6 FR4b) . [A] i)
ML e — A5 4, 2H 2153 A A5 5 IS W) 00 5 S Pk
S5 CH] gy o MRSy GPx (GPx1) | i B B! GPx
(GPx2) . Ifi. 3% %! GPx ( GPx3) . W i #! GPx
(PHGPx/GPx4) . [ff 22 %1 GPx ( GPx5) Fi1 I 5 %
GPx(GPx6) ; 1fii GPx7 #l GPx8 H F & #r it & #i

%5 B #5 :2014-09-04 &8 B #§:2014-10-17

XHEIR RS A

i, FL D RE AN A6 o AN a0

W IE A4 e H K S AL ) B ( PHGPx/GPx4)
& GPx Z M b % HL T 0 A 2 — . 1982 4F
Ursini 257 3 WS B9 BT 5 vh % 3% 1, 5 Ho A
GPx IR FUM Lt , PHGPx JF A8 J2 3 ) U 38 1k
SR T B AR S5 R . B AR S M O DR B B i
AARY, DT AR B O i B Bl BT A N A ) T e 32 R
A B 5 o L 32 T A6 58 10 JOE IR , 2 B P B
FIURFIE A R A1 6 45 25 4 280 ol 3 0 20 4 B9 4
6" PHGPx Bk 2 — Rl it i, 2 A A6 4% 2 1
B, AL TG VEAL S . %)/ B PHGPx 3£
cDNA F s pe™ | 761% FF 91 v % B il 4 1L % T
“TGA” gt (1 Al AR 21 Bk 2 82, B A7 T 16 PR A7 A5,
W 7 % i P AH 4k 7 1L 2E ( Capra hircus )" |

FETE : [E K A AR 4 (31072200,31472266 ) 5 5 56 2 B3 11 BA 2 4 (2010A001)
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R g ( Drosophila
e /N 4o
microplus) "> F1£k ¥ ( Thellungiella halophile )"
S5 RS S BE T 3 AT

WF9E R W], PHGPx "2 43 A1 T A= W) K 1 4% 4
2, HAEAS [ 4 2L i 23k 15 0 22 S 0K, AT fig
SH LR R S REM L, Lei 5 58 &
B AE R BLUAY 52U , PHGPx (T P i, % =
T HF BE A0 BE %5 41 2. Shi % & B, bR
PHGPx 7EHg 81 v 38 3k 5 fie g, ORI O JIE FRG o
Garolla %' % HL 93 1 A7 5545 7 i PHGPx [
kKA . Schweizer 287 B 57 % ¥, PHGPx
R S 0 2 38 T R 2 40 . Huang 451 7
il A 54 15 5% 19 5 Ok Bl k- 1 JUL A0 D b kB, R R
3k 1) PHGPx 0] 4100 1 ¢y SV it 12 2o %04k 5 B 4
ML . PLEWFSE SR BoR , PHGPx 1] B 76 K 4
MRE M RGN KT A0 T A R b R
H—EMIEM .

HHISCT PHGPx RYF5E T 24 th7E A HESh )
(tnmizLshy) b A IS AEsh Y, U HE W 5e sy
THRBF AR R D WSS Sl ) Hh B E WA IE 1Y Se-
GPxs 74 : JLYNE %t ( Litopenaeus vannamei) "
i %t U ( Fenneropenaeus chinensis)™' %5 [GJ§ iF
( Macrobrachium rosenbergii) """ BE+5 %} #F ( Penaeus
monodon) ™" _J1H % UF ( Metapenaeus ensis) "™ il
WL T 8 ( Scylla paramamosain )™ 5 i % F
PHGPx iy #F 58 X & B 7 F 4F B ( Artemia
franciscana) F1i /K 4. &\ ( Lepeophtheirus salmonis )
Ho [, ST SEs b GPx KKK 0 KM ARG
A A e MR EFERLE T W]
( Arthropoda ) B 524 ( Crustacea) , 5238 E AR V516 5
B TR IRA R 7 A7 KA & PHGPx &
G5 B A S B A AR B R OIS 1 R AT R

ARSI MR AT AT 00 480 7T B B SR 2H RO
it PHGPx HE[H 1) EST J¥ %1, i if SMART-
RACE 4573 1A )27 J5 1 1 IR S e AR AR 2 B A 1Y)
cDNA 4, I F A 9015 B 2 19 J7 i 0 25 4
T REFEAT W 23 4 , fiv %4~ Sp-PHGPx, [R]I),
X HEAE AP 0 M A A 2 2 MR RO (W] )
R IK 1 OL L K iR 22 B (LPS) Al H,O0, )i i T 8
FUT R i 2H 2 vp 1) R 3k A8 Ak kAT 20 B, B 12 iF
5% PHGPx TE4U 775 B 1) £ 322 By 480 AL il A i
Az R e AR D A B A R AR 4, L B ST T S

( Cyprinus  carpio )" .

melanogaster )" (' Boophilus

Zh¥) GPx F 1 kAL i A2 A 2R BUR FE 2R
R ik

1.1 SEI##

E W3 VAR ISR RG B S g Py |
5, it OO AR R FE L A A A R R AT
DA, HG v o 8 R 5 B O 110 ~ 460 g AN 45 e
R R 60 ~350 g ANEE, PR [F] & & B B
Or IS BEAR SC 3 W MU e HE AT AR
P B A O 25 L B | P R 4R %X ( gonado-somatic
index, GSI) LA X ZHZI ) v 85 645 70 . B 170
5 AN B4 AE A (O ), R wE A= AT B (02
W), 0B A L (O3 1), B A R i (04
1) FOBR A R (OS5 1Y) o KSR 3 NI
W R REAN M (T 399 RS 4 g 59 (T2 89) A
LS T (T3 1) o AR & & B B i) e 75
WS XS T LA AR BR 3 Sl BB SRR 541
T3 AN IBURE A B VLA CRAW M R LB
i S LAY, ST BV AR R B - 80 C AR A
M. Mk E T EHEERNNELE D, B L
Ja 2% B R L An L, - 80 CLAAAA .

LPS 1 H,0, N #5645 2 A S5 % Fu
A R HEAT 9150 B R T (200 £50) g,
SIS 2H Sy B R R 2R B ER K (MCSS) i B 1Y
LPS(0.5 mg/kg) #1 0. 03% H,0, (100 pL/kg) 43
SRS T MR A T D R R s X R O A A
MCSS 1175 B8 , 25 170 REZH Sy R 3 5 10 £ e 5 %,
EHE AT 3,6,12 #0124 h({X LPS sZ452H ) B
BEAT AR (n =4) . 47T RNAlater H1, ff|
T RNA Ay HL .

EZRKA & RNA $2 B 5] Trizol 1 { ¢
Invitrogen 7\ 7 , 10 %% 5% PCR iX57] & W B Thermo
2N W) B BRI M WO R S B R B AR W
A ,pMDI19-T A& HR & W A TaKaRa 24 ], &%
4 DHSa B Mk N 52 I %= % Fl, SYBR Green
Realtime PCRMaster Mix ) § Promega 2\ 7 .

g MR A DR 7 B8 % s 200 P EST
B i AR AT Sp-PHGPx [ /) cDNA J¥
§ . i ] Primer 5.0 #4535 53T RACE $¢ 5 1
FIAERTI Y. ASLE B 51 Y2t F A B
Y TRARAFRGHR(E D),

1.2 LWHZE
% RNA 942 An 5 — % cDNA 4 89 & %
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2 4 Xz, 45 UGG B PHGPx H (Y v B Je H 32 5% 73 #r 163

F Trizol 2t 71 £ HC 48 7 75 8 B 24 4% A1 2L DA e AS
[7) % & It 300 A A S A0 B9 52 1 i RNAPT S I
JERETHINE & RNA ¥k FE Fll OD,q,/OD,, fH , 7] B
F 1.5% B e B I Fi Dk A 0 S8 A o R A T

AR e, AT T R B AR R 15 R 5T & 3
RACE M I E B AR A9 5 A% IR 306 4% SR &
i B UL AT o B G BUS, TN 251
188 rRNA-F/R A il I il #5280 5R

®1 ALBAANEESIMRERFT

Tab.1 The main primers used in this study

514 4 %

primer name

FIHFH(5-3")

primer sequence

SMART II™ A Oligo

AGCAGTGGTATCAACGCAGAGTACGCGGG

3'-CDS* AAGCAGTGGTATCAACGCAGAGTAC(T),, VN

5'-CDS * (T),s VN

NUP CTAATACGACTCACTATAGGGC

UPM-long CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT
UPM-short CTAATACGACTCACTATAGGGC

MI3-F GTAAAACGACGGCCAG

MI13-R CAGGAAACAGCTATGACC

PHGPx-3 outer
PHGPx-3 inner
PHGPx-5outer
PHGPx-5'inner

AAGACCAAACAGGGTGGGATGCT
CCGCAGTGGTAATCCCGTGTCC
GAAGTTGCCGAGCATCCCACC
GCATCCCACCCTGTTTGGTCTTC

PHGPx-F GGGCTTTGGTGTGGTATGGT
PHGPx-R CAGGAAACAGCTATGACC
18S rRNA-F ATGATAGGGATTGGGGTTTGC
18S rRNA-R AGTAGCGACGGGCGGTGT
Notes; * N=A,C,GorT;V=A,Gor C
3'-RACE #= 5'-RACE MG 3'-F0 5'- S Af R 2 & PCR e FHT A i B A 2 ]

RACE cDNA % — 54 J 5z, #| ] RACE F§ 5
5191 (GSP1 A1 GSP2) Filigi 1 51 %) (UPM Fi NUP)
#EAT P % PCR, B JCiR B2 AR #i8 RACE 5| 9y 1 &
(3 A5 K 3'-F1 5'-RACE #y 38 JCI i —#E,
RS —4E) o 55— %8 PCR 91§ e b 5% F
95 C 3 min;95 C 30 5,68 C 30 5,72 C 90 5,10
B R touchdown 1 T ;95 C 30 5,58 C 305,72
T 90 5,25 MME#H ;72 € 10 min;16 C 5 min, %5
TR AL PCR LUSE — 507 W W R SO F5 R BEAR
88 W 4 4F 195 C 3 min;95 C 30 5,65 C 30
s,2 C 1 min, 35 M#;72 C 10 min; 16 C
5 min,

Sp-PHGPx A cDNA 4 K ¢ 3K 4% ¥ 3-
1 5'-RACE ¥ 14 (¥ B (1 7 ) 28 v UK A I, 1) 15 [
WG, EH: A pMDI9-T gk, % 1 BifgA: T4
Y TR RN 43 506 3 A RS SE 1T F
B EZ B % C Y EST 3 8 f Y 1F
Winy 5'-F 3'-RACE 3R 1519 b Be db 47 PF 2 ), iF
1M AR 75 % 3 /) 4 K cDNA J7 51, [6] i) &% i
head to toe 5|4, 56 Uk H: ¥ i 2 4E (open reading
frame , ORF) [ 1E i 14 -

BEAILS |30 5 s 5 LA, IR SF LA 18S rRNA 5 Ry 14
ZHE (NS FIYFIIE 1) RS A
AMEE S, 20 pL A9k % :10 pL SYBR Green
Realtime PCR Master Mix, 10 wmol/L #J PHGPx-F
il PHGPx-R (35 1) % 0.5 pL,cDNA #i#i 9 uL.,
SR 95 € 1 min, 45 PMEHR (95 C 15 s,
60 C 1 min) . SEA 02 KL DRI A 47 48 oty 28 s i ity
2, IR i W) BEAT I e, LS IE O 5
BEDNRE S, AR5 R EA T B S

HRAE X [C LC480 X A% 43 A5 2 iy C, {5
HAFER T RQ ], BI R 27 Hop AC, = HIY
FHM CAE - XN A S EEH W C A, AAC, =
BRI AC, A - JEUERE G Y AC, . HE
M5 K i RQ SF 2 {H = b i ok 09 F B {0
(mean + SE) > &7, FI ] SPSS 20. 0 4% {717 5
R J7 22 53 #r (One-Way ANOVA) & -4 5 (1
test) 43, [E B} B Microsoft Office 2010 %f 45 1145
AR, B2 SRR P <0.05,

AW & F 5T J7 4 i Pf 2 R i CAP3
(http: // doua. prabi. fr/software/cap3) #E17 ; I ik
%] 2 HE 19 7% 52 3% ] ORF Finder ( http: // www.
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ncbi. nlm. nih. gov/gorf/gorf. html) # 17, ZJ5%
VLR A W Y AL o3 B A %) Sp-PHGPx Je HoAE
S E BRI ) BEAT — R IR W B .
A A A 2) 7 iR B . Compute PL/Mw
tool ( http: // web. expasy. org/compute_pi/ ) ; ¥l k&
PR R W iR Ak A7 AL ) 1 . NetNGlye 1. 0
Server ( http: // www. cbs. dtu. dk/services/
NetNGlyc/) Fil NetPhos 2. 0 (http: / www. e. dtu.
dk/services/NetPhos/ ) ;{5 5 Kk #i l : SingalP 4. 1
Server ( http: // www. cbs. dtu. dk/services/
SignalP/) ; 8 [ 1) ig 45 #4 3k (1 150 I : InterProScan

software (http: / www. ebi. ac. uk/InterProScan/) ;
=YL S5 1 1AL 1R 43 BT - SWISS-MODEL (http : //
swissmodel. expasy. org/) 1 Pymol viewer %X {};
e 9014 8 A4 B 8 P BioEdit 16 6 7 H 43
B s RGEHEAL R A9 49 2 - i F] MEGA 5. 03 B vh
M) 4422 3% ( Neighbor-Joining , NJ)

2 RS

2.1 Sp-PHGPx EEREKEEMFES S
ik RACE $ R 5l 3815 Sp-PHGPx )& K
cDNA J¥ %1 ( GenBank % 3% 5 . KM275218) (F1) ,

1 ACATTGACCACAGACTGAGGGCTTTGGTGTGGTATGGTGTGGTGCTTTCGATACCCTCCA 60
61 TAACTCTCTCCTGTAGTTCCCAGAGTTTGTTGGCATTGGGTGGAGGAGCAGGTCTAATAT 120
121 CCTACACAAGACCCTTAGTCatggectgetggtecttecttetatgagttcagtgetgtgg 180
1 MAAGPQOFYEFQAV DI
181 acatagatggcaatgaggtgtccatggaaaaatataaggatcgggtgtgtattgtagteca 240
5 I DG6GNEVQOMEK@®KDRUV C TV VN34
241 atgttgcaagcaaatgaggcaagactgatgtgaactacaccgaactggtgeagettcaca 300
35 VA S K ﬁﬂ G K TDVNYTETLV QL H K54
301 agaagtatgagcctcagggectcageatectggectteccetgeaatcagtttggaggee 360
5% K Y E P Q GL ST LAFPCNU GQFGS®G I[74
361 aggaacctggcacagaggecggagataaagaagtttgetgagggetatggggtgaagtttg 420
% E P GTEAETZKI KFAEGYGV K F D%
421 acatgttttccaaagtaaaggtgaacggtagegatactcatcctetttgggacttettga 480
9%5 M F S KV KVNGSDTHZPTLWDTFL KI114
481 agaccaaacagggtgggatgctcggecaacttcatcaagtggaattttactaaattettgg 540
115 TKQGGMLGNFIKFTKFLV134
541 tggaccgcagtggtaatccegtgteccgetactetecacagaccaateccaaggtgtgtg 600
3% D RS GNP VS RY (:) P QT NP K V C V154
601 tgtgtgatagggataatacacacacacacacatacacacacgcatatgtatatacgtatg 660
155 CDRDNQ@OQHTHT®T HAY VYTY VIT4
661 tacatacatttatacatacataaACACGCAGTAAAAGTGTTGTCTTGTCATTTGCAGGGC 720
7% H T F I H T = 180
721 TGAACAGGTACTGAAACATTGAATATCCCTAAGATAAGATGTGAATTTCATCAGCTATAT 780
781 TAGCAATGAGTAAATGAGAACATAGGCTACTGTTTATTACTTATTTACAGAAAACACATC 840
841 TAATGTCTCCAAGGCATATTTATATAGAAATCACAAACATTTCAAGGCATATTTTTAGCA 900
901 AACAAATAATAAAAGTTTACTGTAAGGATGAACTAAATCCAGACTGTATGCAGTCCAGTT 960
961 TGCATTCCAATAAACAAGATTCTTTCTAGTGTACTCCTGAAAAAAAAAAAAAAAAAAAAA 1020
1021 AAAA 1024

B 1 Sp-PHGPx £EK) cDNA £ KR HESHEERF T
AR AR F (atg) ML 1R B ASF (taa) JUMHLAR 5 IR 155 (AATAAA) JIRUBE R AR 5 3 A4 2E AL B2 5 (PNYTE®) | (' NGSD'*)
FCPENFTKS) FUIR 6 B 5 b th 5 4 A 22 %088 0 MR AL B0 8 (S, 8!, 871, SM5) 1 A 3 e i R A i o (T'°°) , 2 A 1o 2 R W 1R 11 A3 48
(Y, ) 3 F [0 Bl A s R SF G HE 16 Y iR (7 UL QLT WL ND) O fiE A s 35 JF (7 DRVCIVVNVASKUGKT® ) | (%
LAFPCNQF™") Fil ("7 WNFTKFL'™ ) 43 51| Fil XU 1) 2% % Kl 4 A1 8 3 90 22 s tH
Fig.1 The ¢cDNA and deduced amino acid sequence of Sp-PHGPx from S. paramamosain

The initiation codon ( atg) and the stop codon ( taa) are all characterized in bold. The polyadenylation signal sequence( AATAAA)is in bold and
double wave line. The three glycosylation sites are in gray. Four serine phosphorylation site, one phosphorylation site of threonine and two
tyrosine phosphorylation site are all marked by circle. The amino acid residuals(* U, Q,'” W,'® N) involved in the fixation of selenium are
marked by box. The motif of (  DRVCIVVNVASKUGKT* ) , (** LAFPCNQF"" ) and ( '* WNFTKFL'*® ) are indicated in double underlined,

single underlined and wave line
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2 4 Xz, 45 UGG B PHGPx H (Y v B Je H 32 5% 73 #r 165

ZF A 445 140 bp 19 5" 4E 4 % X ( untranslated
region, UTR ) ,543 bp 1Y JF i &) B2 HE F1 341 bp 11y
3'UTR (£ % PloyA ), 3'-UTR &4 L5 1y
15 AATAAA. % cDNA JF 51 0] 4 i 180 4>
FELIR , TN () oy F e 2 0k 20. 43 ku, S5 H
K2R T.69, ZE WA 39 A Z IR a2k
Bt 2 (Sec) , HZ L% F (TGA) 4ty H 5%
FERRFEIE (MQ W N My B AL U R, B
il 119 8] 7

SignalP 73 #7 K & BLA {5 5 JIK; TMHMM 73 #r
KMEH I EX , NetPhos 2.0 Server Fiiill &/~ ,
HGH 4 e @Bk fr (80,8 8% ,8™),
1A~ J0 G R Wl R AL A7 A (') T 2 A4 i 42 TR o R
A (Y, Y'™) s NetNGlyc 1.0 Server #fi i 1
GH 3 AR O, 4 Bk (P NYTEY) |
('"NGSD'™) 1 ('"* NFTK"") ; ScanProsite 4} #7 &
7N, PHGPx #5145 1 ~ 150 v 2 5L iR hy i g &
ANy /S I N U = N A 7/ 3 ) B A = N 2
(DRVCIVVNVASKUGKT") %}y PHGPx 3% 4 {3/
MHETF, (" LAFPCNQF™) Sy bR % 15 41, 3L A i 4%
IR (U ) e i S (1)
2.2 Sp-PHGPx §y = 8] 45 g R 401

K I SWISS-MODEL £ £ [7] 5 @t B 41 A, K¢
Sp-PHGPx W& LR 7 H I L BN 55 4%, RGE =
H 3l Sec(U) #1124 Cys(C) (i : LA~ PHGPx
YRGS B A 39 (LA KR & Cys) , &[] I 43 Bt
RIUILE A L5 5 NI GPx4 FHMLLE & &, ik
3 64.63% . LA GPx4 1) =4 4519 1 Ry Bt
[PDB code:20bi. 1. A(1.55 A) ], Ji =4k 45 ¥y #
A A PyMOL, Xf Sp-PHGPx 145 [ J 5] it 47 %5
] ZHELG A AL (8 2) o &SRB, iZE A !
54 o BEHER T A B P& A A, Hrh Sec(U)
AT B3 Fl o3 Z B H K1, GIn(Q) i T+ B4
M ad Z AR R, Trp (W) Fl Asn(N) fif F
oS Fl RO ZIH] By 5 [ R 1, 4 > 24 Kk IR vk AL i i
AHEARE , 2 SR [ E
2.3 Sp-PHGPx S EBF FIHRFEED

W40 B 1) PHGPx 5 HoAth ) # i) PHGPx
(GPx4) #4172 HE L X 5 & B, Sp-PHGPx H A 14
AL PHER AR ) 4 4> PR <F 24 HE 2 ( Sec/Cys  Trp
Gln F1 Asn), H 7 GPx 1y fit fb i £ X
(NVASKCGLT) , 47 & P 3L )5 (LAFPCNQF) L) J%
PHGPx 47 i ¥ %1 [ KWNF ( T/X ) KFL ] [X 3§ {3

SPPEBRAR R 3) o

B2 N EE PHGPx By = B4 # & H
ol 1 Bi A3 AR o-BRE AN B-HT s I PEAL AT Sec (P U) A
Gln("Q) , Trp("'W) , Asn (" N) L T4 1R 8 11 19 R 17, 3 ik
LA % , 2 5 (Se) 1 I 2
Fig.2 The predicted three-dimensional space

structure of Sp-PHGPx

ai and Bi indicate a-helices and b-sheets, respectively. The active
site selenocysteine (*° U) residue , together with glutamine(7*Q) ,
tryptophan ( ">’ W) and Asparagine ("> N) | is located in a pocket
on the protein surface, and bonded with hydrogen, which is

involved in the fixation of selenium

2.4 Sp-PHGPx R #H LB

R4 NCBI | & 7 W B9 &8 43 4 Fh A [m] F Y
1) GPxs( £ %)y GPx1-GPx4 I 5¢ g ¥y b T 4
EH) GPx) By & AW ¥ 41, >k H] MEGA 5.0 #X
1, DA SR 4% 1 b 1 R 48k B W, Bootstrap {H i
1 000,

SR BIR AR FE YR ) GPx1-GPx4 B 4 1 %
H % N — 3; Sp-PHGPx 5 H fti ¥ # i) PHGPx
(GPx4) 5 h— K3, 1 PHGPx X — K3 f1%
T RN AR U IR Sy — /NS, R B D) K
A FL B W) 53 30 R Ry — /NS R T AR A AR
i HIE ) GPx 5 PHGPx(GPx4) I3E % K R Y
Bam (K 4) o JLANEXTER BLE B8 P RTE IR
HA TR B GPx &y — /3, 5 3. 3h ) b
GPx1 Hl GPx2 3 2% )¢ Z A X 83 o T %087 Xof iR
F P A GBI 7y 0 5 Dy — /N3, B 5 HA ) F A
PR .
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| 10 20 30 40 50 60
S.par X 1
D.melanogaster 1
H.sapiens 3 RRQRCQSRGRRRPRAPRRR CRRREARERR] RSPRPETHECP 60
D.rerio MWBFQ——R] /BAVGSKS 17
S.scrofa VISR LERLLK DAL CCRLAYPCIER
M.musculus 1
B.taurus WZH § 23
R.norvegicus ERLNR ¢ 23
B.ignitus 1
X.laevis MLNCHCES I[§——STVBLSSVTGGL 22
A.franciscana 1
R.microplus 1
Clustal Consensus 1
S.paramamosain | 49
D.melanogaster 55
H.sapiens 120
D.rerio y 77
S.scrofa 83
M.musculus 56
B.taurus 83
R.norvegicus 83
B.ignitus 55
X.laevis 82

A.franciscana
R.microplus
Clustal Consensus

S.paramamosain /AL Q) ) VK I 106
D.melanogaste r ’ ) NFPC! SAMIgEADERRMV C 3 / IR 114
H.sapiens . ( 'NVK SKIGVNG 177
D.rerio 134
S.scrofa 140
M.musculus 113
B.taurus 140
R.norvegicus 140
B.ignitus 113
Xlaevis 139
A franciscana 104

R.microplus
Clustal Consensus

190
S.paramamosain 164
D.melanogas ter 169
H.sapiens 234
D.rerio 191
S.scrofa 197
M.musculus 170
B.taurus 197
R.norvegicus 197
B.ignitus 168
Xlaevis 196
A.franciscana 155

R.microplus 169
Clustal Consensus

S.paramamosain
],

H.sapiens
D.rerio
S.scrofa
M.musculus
B.taurus
R.norvegicus
B.ignitus
Xlaevis
A.franciscana
R.microplus
Clustal Consensus

B3 HASEMEMYHH PHGPx EBRFIIMNZELLY

It T 09 L B2 e ) (9 499 Ao 24 FIURH L B9 %65 %5 4 ) Oy - L% 55 M, KM275218 5 SR g, NP_728870. 15 A3, NP_001034937. 1; $HE T ff, NP_
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Fig.3 Multiple alignment of the PHGPx amino acid sequence between S. paramamosain and other species
The Species and GenBank Accession numbers of amino acid sequences are listed as follows: Scylla paramamosain, KM275218; Drosophila
melanogaster NP_728870. 1; Homo sapiens, NP _001034937. 1; Danio rerio, NP _001025241. 2; Sus scrofa, NP _999572. 1; Mus musculus,
BACO06511.1; Bos taurus ,NP_777195. 1; Rattus norvegicus , NP_058861. 3 ; Bombus ignitus, ACP44071. 1; Xenopus laevis, NP_001165215. 1;
Artemia franciscana ,ABY62740. 1; Rhipicephalus microplus, ABA62395. 1
The four conserved amino acid residues ( Sec/Cys, Trp, Gln and Asn) are marked by black triangles. The active-site motif (NVASKCGLT) , the
signature motif (LAFPCNQF ) and the special sequence[ KWNF(T/X)KFL ]Jof PHGPx are indicated by gray rectangles
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Fig.4 The phylogenetic tree of GPx amino acid sequences from different species
GPxs of crustaceans are marked with underline. S. paramamosain marked by triangle.
The Species and GenBank Accession numbers of amino acid sequences are listed as follows: Litopenaeus vannamei GPx, AAY41441.1;
Eriocheir sinensis GPx, ACV41935. 1; Scylla paramamosain GPx, AEN69448. 1; Macrobrachium rosenbergii GPx, ACM68948. 1;
Macrobrachium nipponense GPx, ADV17661. 1; Metapenaeus ensis GPx, ACB42236. 1; Homo sapiens GPx1, AAH07865. 2; Rattus
norvegicus GPx1 ,NP_110453.3; Mus musculus GPx1 ,NP_032186.2; Sus scrofa GPx1 ,NP_999366. 1 ; Bos taurus GPx1 ,NP_776501.1;
Danio rerio GPx1 ,NP_001007282.2; Homo sapiens GPx2 , AAH22820.2; Rattus norvegicus GPx2 ,NP_899653.2; Mus musculus GPx2,
NP_109602.2; Sus scrofa GPx2,ABI63991.2; Pan troglodytes GPx2 ,NP_001108606. 1 ; Homo sapiens GPx3,NP_002075.2; Rattus
norvegicus GPx3 ,NP _071970. 2; Sus scrofa GPx3, NP _001108627. 1; Bos taurus GPx3, NP _776502. 1; Danio rerio GPx3, NP _
001131027.1; For the Species and GenBank Accession numbers of others consult Fig. 4
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Fig.5 The expression pattern of Sp-PHGPx gene in different tissues of female and male S. paramamosain

Gonad. (ovary and testis) ; B. brain; Tg. thoracic ganglia; He. haemocytes; Gi. gill; I. intestines; Hp. hepatopancreas; E. eyestalk; Mu.

muscle; St. stomach. Bar with different letters indicates significant differences( P <0.05)
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HKg.6 Relative expression levels of PHGPx during different
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Molecular cloning and expression analysis of
Sp-PHGPx in Scylla paramamosain

LIU Chunyun', FU Mingjun’, ZHANG Ziping', ZOU Zhihua', JIA Xiwei', WANG Yilei'®
(1. Key Laboratory of Healthy Mariculture for East China Sea ,Ministry of Agriculture ,
Fisheries College , Jimei University ,Xiamen 361021, China;
2. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510300, China)

Abstract: Phospholipid hydroperoxide glutathione peroxidase ( PHGPx ) is one of the members of GPx
family , which has its unique ability to reduce hydroperoxides in complex lipids such as phospholipid,
cholesterol and so on. PHGPx is a key enzyme in the antioxidant defense systems of living organisms,
including crustaceans, which plays important roles in the effect of antioxidant and sexual maturity of male. In
this study, expressed sequence tag ( EST ) of Scylla paramamosain PHGPx gene was identified from
transcriptome sequencing library and the full length cDNA was cloned by SMART-RACE method, which
was named Sp-PHGPx. The full-length ¢cDNA of Sp-PHGPx is 1 024 bp,including a 5'UTR of 140 bp,a 3’
UTR of 341 bp and an open reading frame of 543 bp, encoded a duduced protein of 180 amino acids.
Sequence comparison and phylogenetic analysis showed that Sp-PHGPx was clustered with PHGPx ( GPx4 )
of other species, far from GPx1 and GPx2. Quantitative real time PCR revealed that Sp-PHGPx was
expressed in various tissues of the mature female and male crabs with the highest expression level in testis.
During the different stages of gonadal development,there was no significant difference in the development of
ovary ; while Sp-PHGPx was expressed at the highest level in spermatid stage (T2 ) and was significantly
higher than spermatocyte stage( T1) and mature sperm ( T3 ) during the development of testis. Moreover, the
expression levels of T2 are higher than these of other stages of ovary development. When under the challenge
of LPS, the expression level of Sp-PHGPx was up-regulated significantly at 6 h in gill and at 12 h in
hepatopancrea compared with control. The expression of Sp-PHGPx in gill was induced significantly at 3 h,
while there was no significant difference in hepatopancrea when exposed to H,O,. Above results suggest that
Sp-PHGPx may be involved in immune defense and the male reproduction in S. paramamosain.
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