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WE: & 7 #5444 B H Ik ot & 1L 47 B (selenium-dependent glutathione peroxidase, Se-
GPx)7E B 7 2t 4 B 3 R OB o 09 5 K &5 & 894 A, 5230 DB 7 Xt A AT AR 4% R A 3R o
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cDNAL K, X HH#ATT £EWE & FH4; A K EEBPCRE A %X T Pm Se-GPx#e
BEF AR AL WELHAM. FBRALEPHI. HEk4E (Cu™) 5k T 8 4 1tk ik
EfE ., 2T, PmSe-GPx3 EcDNAA K %959 bp, 5'9E 4% 4% X (UTR) % 10
bp, FF# i 4E(ORF)K 639 bp, % #5212/ & H B, 310 bpty3'UTRAE & — ANl K 3 it &
B 45 A\ J¥ 7| (SECIS), ORF & H#y % &5 7" TGA*" 4 75 f 1% 2 Bt 4, ¥ (selenocysteine, U), 52
it € EPCREWEER KW, Pm Se-GPxE St W AT UF Wy TR iR W&, BE. CHEFAR
PR R, HYFBREYTREAERZER THAOAR, WERZ,;, WERAFWERXEE
RN BT PmSe-GPxENER AP ALL, ENEMBLLERT, HREIVH,; £
Co'fhit T, HEXFBERKRENLETHRELAREX THRWAS,; EFXREpHNIE
T, %2 %EAETH, FEA, REXTH, BARELAWESE. FHREXH, Se-
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GSH) &% i 48 3 & [ (thioredoxin, Trx)A L, T {4
H RN 2 00 Ak S M uk g Ak, A
AR AP B b 32 S A 34 . H BTTE sh W ik i &
BT 8FGPx, 435 GPx1~8, JfARHE GPxsfitfb
TG VE O TR Y 91 2 5 5 A — A e ik )
X2 Bt & BR (selenocysteine, SeCys), H A BT
e AL TG, B GPxIX 4r b & Al GPx ORI A &
GPx!", D) SeCystF S Ak S i i P 0 (1) GPxs 25

WIS HEA: 2015-08-24  {&EI HHA: 2016-07-05

NERFRERD: A

DA IO H IR (GSH) M R4, Bz rvce 38 3 H A
AL NTIRAVE ) =N I G =N [ NN S
BRARHB, B T HA L BRI RESL
A6 GPxs A b HA 25 H MR 9 A W12 D fE o
HETGPxsiy bt o8 2L R FE AKES F, EH
FEEW T SR D o FE FLANEERT RF (Litopenaeus
vannamei), ¥ KIAYF (Macrobrachium rosenbergii) |
T1E5UH %) MR (Metapenaeus ensis) . BE15 X R (Penaeus
monodon) M4 7 & (Scylla paramamosain) W 5¢
S G R A e H Bk A R R AT T
B RN ZRIR AT, (HIF A A WY Sl i I 7R X 43

BENTE : BN B AR A R B L I(CARS-47); |~ ARAFHL I H (2014B020202003); i 544 W FHE AT R SR vaHE
LI (ZDXM2015056); I T A= 40 7 b R i & 00 < BRAR AL AR 4 7 HE) T B FE T RII(NYSW20140331010053)

BIE1EE: L5, E-mail: jiangsg@scsfri.ac.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20150810046

113 T, A BENVN AR SR e IR A W R PR 4 K S R B 3R S T 1665

HY 30T AR R K 7 R R K AR 28 Bt 4%
REMG, 45551 KEpHZLL, 1 CuSOLME N
ABERAEK RGP N )iz, X R R
7 A 23 Xk K 7 B W 7 A — S IS R . GPxs ]
VE Sy BR55 p38 25 78 5 K A2 A= W MUK 3 Bt Ak 1k
AEAYRS I F5 b5 o AR B2 138 REAE E 53 4 1 (Nibea
albifloraypt AL RGE KT, GSH-Px7E — & b &
WHEAN 2% BT E R BT, A& MiE T L
IR IR GPIGPE 2 BT, SORPUIN IR
B R AT A T MLk E X R P AR RE Y, &
Fr a8 o B P A R B SR (Exopalaemon carinicauda)
(4 1L 6k B GPxI 77 Fl GPx KL PR 28 3k 1 35 55 T % i
4, TR R GPxJE N KA TE48~72 WA T F
W, 5 L AT HE R R T RE R R IR E Y
SR OP, ARSI R T 51X HFPm Se-GPx
FEH cDNAS LK, 5T T i3 R H 21 22 ek
ik N ELRE R R IE KA . FECuSO,
18 FpH I8 T BY BE ST XTI Se- GPx I [H] ff) e 3k A8
feia#, B a kA BT 1 W] Se-GPXTEBE 15 Xf
B O 5 7 b i IR AL TR R BIL AR o 3R 35 AR A
T RLEALE .

1 MRS A

1.1 SR

S0 T FH B T % R 4 ZURE K 00 LA E A5
FEAR SR T = F.(120~200 g), HUWG . OHE. L
P Mdfes . FRRAR . BE . MRELSE . R
b HL AR LY, T A BE T XU AS [ 00 L % F B
B Wy T AR B R U 5, R AL EGASF
7, 7 ARNAlater¥% % (Life Technologies, USA) 4 °C
PRAFIE R, SRIGHERS H-80 °CIRAT .

1.2 SLEHE

TR TG B g
5 AE TR I 300 3 b T R, S0 T BE T X I
B 15~20 g, S5 3 0 FH A% R 4wk BE 7,73
mg/L "HIpH OB iE K, B RIFIOK K, 535 7E
0. 6. 12, 24, 48, 96 hit HUITJEAR AL, H4
3447, I ARNAlater?% # (Life Technologies,
USA) 4 °CIR A, ARG 5645 5-80 °CIR-FF S

RNARR A £ 4K M4l TRIzol(Life
Technologies, USA )i BH -1 $1 BUEE 5 X R 45 2H 21 |
U R F AW N A R B ) B ) I R 2

41, £ H2 uL RNAF 1.0% 1 Bt JIE A 5 e v K A
MIRNA 524, B2 uL RNA R R 26 (140
1 Nanodrop20003FF 17 e & K N

% H03 pght iR SLRNAF SMART ™RACE kit
(Clontech, USA)i#F171¥i % 5% 5 li.cDNAFI3' RACE
cDNA, HITHERN R Bk LN 2Ky
B, W pgSHEARRNA, FiPrime Script ™Real-
time PCR Kit (TaKaRa, Japan)it 17 %0 %% 5 & 1
cDNA, T J P A5 00 ry A il

RACEY ¥ Pm Se-GPxA B 2K DIBEXS
WP JE 2 3 2H B8040 b 07 308 AR A5 Pm Se-GPx i 7
IR R, T Pm Se-GPxHY3'RACES| ¥
Se-GPx-rF1fl1Se-GPx-rF2(# 1), LLEKE Ty X} #F
3'cDNA M, il A Se-GPx-rF1fIUPME| ¥ ik
T — R Y 18, PCRIKR BAFLIN25 uL,
3 5)°416.2 uL RNase Free ddH,0, 2.5 uL 10xEx
Taq Buffer, 2 pL ANTP Mix (10 pumol/L), 1 pL
3'cDNA, 0.5 puL Se-GPx-rF1 (10 umol/L), 2.5 pL
UPM, 0.3 pL Ex Taq. ¥ HEHE)F K94 °CTIAL 1
3min; 94 °CZEE30s, 72 °CiH k30, 72 °CHEAi
3min, 5PME¥R; 94 °CEZEME30s, 63 °CiB K30,
70 °CHEH3 min, SPHE; 94 °CEM30 s,
68 °Cil k30 s, 72 °CHEMI3 min, 25/1FEH;
72 °CHEMH110 min, 4 °C{#4710 min, #RJ5 VA
PCR™ W) AR AT 58 R k93, PCRIK
ZBARFL /25 ul, 435418.2 uL RNase Free
ddH,0, 2.5 uL 10xEx Taq Buffer, 2 pL dANTP Mix
(10 pmol/L), 1 uL 3’cDNA, 0.5 pL Se-GPx-rF2
(10 pmol/L), 0.5 uL NUP, 0.3 pL Ex Taq, P& —
Az xR, A AR FLddH, 010 % Se-GPx-rF2,

#z1 S¥F5

Tab.1 Nucleotide sequences of primers

5194 %K primers 51491751 sequences of primers

Se-GPx-F GTGGAAAGCCTGGATGA

Se-GPx-R ACTACGACAAAGAGTGGACC
Se-GPx-rF1 ACAGCGAGGACCCAATCTACACG
Se-GPx-rF2 GGAGGACCTGAAGGGGGACATCA
Se-GPx-qF GAGGAATACCGAGGGAAG
Se-GPx-qR AAGGGAAGCCAAGAATGA

18S-qF GAGACGGCTACCACATCTAAG
18S-qR ATACGCTAGTGGAGCTGGA

http://www.scxuebao.cn
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[l — 2591 . PG T 94 °CTAE M3 min;
94 °CAZP£30s, 60 °CiRk30s, 72 °CHEfH3 min,
35EFR; 72 °CHEMHI10 min, 4 °CAFF10 min,
WP S 1.2% 10 BB B BE A DU, SRR
2% 19 Byt I B R IS FL UK, 6 Y AR 2R AT R TR
. PCRy=#)4% 5pMDI8-T# A 16 °Ci% #5372 ,
AL, PRI SERERE T, PR PCRAI H Y
A IER = A 52\ R

Pm Se-GPxF R BiE MR BEST XTI T
iR 2 S5 20 18 Pm Se-GPxI 853 13 51 ) 3'RACE %Y
R, Bt Pm Se-GPx#y LN i B k5| ) Se-GPx-
FHISe-GPx-R(# 1) LAEET XT HF T I cDNA K
BEHL, Se-GPx-FHISe-GPx-RNy 5|17 1,
PCRIK & BAF K25 ul, 435 °418.2 uL RNase
Free ddH,0O, 2.5 uL 10xEx Tagq Buffer, 2 uL ANTP
Mix (10 pmol/L), 1 pL 3°cDNA, 0.5 pL Se-GPx-F
(10 pmol/L), 0.5 pL Se-GPx-R (10 pmol/L), 0.3 pL
Ex Taq. #"3EFEF N94 °CCHIAEM:3 min; 94 °CAF
P£30s, 55°CiE k305, 72 °CHE{#3 min, 354-1F
5 72 °CIEH10 min, 4 °CPAFF10 min. BAfEHE
FE AR MIPCR™ W, & Bk kAT s . P
Bk .

B RGRENYT  FIHINCBIE %
VecScreen, Blast, ORF Finder?§ B4 4 AT I - 2%
o HIDNAman X 44X 2 5k ¥ 91 i 17 7 B i)
P . [ HEXPASY# {F (http://web.expasy.org/
compute_pi/) #EAT5FHL 5L Ko R TUN . DAE
7 B AT R o fd HINetPhos 2.0 server(http:/www.
cbs.dtu.dk/services/NetPhos/) £ $k B R 1L v 5.5 FH
SMART# A4 (http://smart.embl-heidelberg.de/) 17
1 45 A8 JURN T B S8 800 RN A3 B . AR 2R
f:SECISearch (http://genome.unl.edu./SECI
Search.html) 2 $% /5 51 fifi 4 A F Bt . K H SWISS-
MODEL (http://swissmodel.expasy.org/)7F 2k 4% {4 1t
TR A B = AR . FH Clustal- XERAF XA
[F) 4 7of ) 91y 3 k4T Z2 P B LR, JHMEGA
5.0 I Hr, I K H Neighbour-joining 77 %
R G AR

Pm Se-GPx& B 8 & L 5L e EE
) Pm Se-GPxIERFIN S HE I 18S)F 1], &1 i
5|4 Se-GPx-qF fl1Se-GPx- qR . 18S-qFfi118S-gR(%1),
XFBETT X IR A1 S, IR R B A . CuSO,Mia
FIpHOM A F () Pm Se-GPxIk [H (1) 3 15 & #4746
M. SR AR Z 10 uL, 5 uL SYBR, 1.5 uL

http://www.scxuebao.cn

ik . 0.3 nLAY LIRS ¥ F10.3 pLig N4,
WZE KA 10 uL, f# FLightcycler 480115 &
PCRAY, JZ I 454095 o CTAE 130 s; 95 °CARPE
20s, 60°CiE k60s, 45MEH; 65 CLEH15 s;
VR R TR BE NS5 °CTHZE97 °C; 37 °CY¥2 #15 min, %
AFES AT 3AE A B AR, I REE 2
P, S BE T SPSSE I HE T S8 v Hr .

2 #R

2.1 PmSe-GPxERHER=FESFF| 9

Pm Se-GPxFE[H (GenBank & ¢ 5 . KR908787)
K959 bp, B FEHE £ 639 bp, Zfih2124>
FIER, SIEHASIX 10bp, 3'IEGRILIX310 bp, 1E
28 bpipolyARE T 14 bphb B MINE(F 5 . %5
M5 oA 4.61, 4T oN23.65 ku(El 1), B &H
B 100 AL AT S5 (Ser™ . Ser'™. Thr'”. Thr'®.
Tyr”\ Tyrm\ Tyr”s\ Tyr”"’\ Tyr”"‘\ Tyr”o), 11
BEEALAL B (PNGS®Y) . E IR 751 565 6740 H HL R
S RERR A AL B R (U)

2.2 Pm Se-GPxfifiifi \ K EX (SECIS)Fiill

FHSECISearch 2. 19 {4 il Il HE 15 X U Se-
GPxFEH 3 -UTRA 92bp A Al A bt R i A A
BL(SECIS), B — 2R - REEH(K2). 5
N GPx3 M4 A BOAH LA nT DU H A AL B
B, #BIE T A A R B, BE X HF Se-
GPxfiliffi A i Be & A — T, 4N, 34T
B, PRSFIOIREERS (AATENIE I,

2.3 Pm Se-GPxZE H = R 45 T

F] H SWISS-MODEL [# 3 # 17 Pm Se-GPx%&
FI R = s 1, AN ZEGPx3 1 = 4E &5 #y
(K 3-a)fE HHEAR[PDB code: 2r37.1.A], FH =445
¥4 25 B B/ PyMOL XS Pm Se-GPx 8 415 51 447
23 [A] = e S5 A AL (1B 3-b) o S5, HZR
FIZ5 8 64 B-H )2 . 671 o-MELE K 3% 422 Y TG H )
Bl R, 5 KM GPX3HE 1 = 2045 AL
H49.11%, BEARE MBI ELR,
24 HURKIE

FHMEGAS .04 {4 44 2 B 45 % MR 55 25 Ay 497 Fol
GPxsRZRHGE LK BM, ANFEYMIPGPx1. GPx2.

GPx3FIGPx48H . #4355 h— %, HWoeshWi
GPx(A/C 7 . LA EXTHR . BE X . B
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GAGGGACATCATGgaccgeetggtgectetgetgeteggggtegeactegtgacceecggectggecgaggteatetegaaacgegectgtggagaagtt 100
1 M DRLVPLLILGV ALV TPGLAEVTISI KT RATCSGEV 30

101 gegggtgacttctaccagtteteegecaagaccettaacggttegaaccteategacttegaggaataccgagggaaggtgttgetggttgecaacgtgg 200
31AGDFYQFSAKTLNGSNLIDFEEYR|GKVLLV/\NVA|64

201 cgacctactgagggcetcaccatcecctegtacaaccaaatgaatgeacttgetgaatactacgagggecaagatttegteattettggetteccttgeaa 300
66 [T Y @ G L. T/T P S YNQMNALAEYYEGQDT FVILGTFZPCNOI7

301 ccagttcggtetgecaagageceggagecacggeecgatgagetectaaacggegteegttacgteegteegggtggeggettegageeeceggatgaccate 400
9 Q F GLQEPGATADELLNGYVRYVRPGGGTFETPRMTTI 130
401 ttccagaagacgcaggtcaacggggacagegaggacccaatctacacgttettgaagageggetgtgaatacacagacacggacttttettegggtetgt 500
I31F Q KTQ VvV NGDSEDPTIYTFLKSGCEYTDTDTFSSGL YIl6e4
501 actacgagcctcttegggteggggatetecattggaacttegaaaaattectecattaacagggaaggaaaaccegtetacaggtaccaceegteegtegt 600
65 Y E P L RV GDLHWNFEZ KT FLINRESGI K®PV YRYHPSVV 197
601 cgacccggaggacctgaagggggacatcaactecctecttaatget TAAAAAGGACCCGTAAACTTGGCCTATAAGGGAAAGCCCTTGTCTCCTGATCCA 700
19 D P EDLIEKGDTINSTLILNA % 212
701 GAAGCCACGCCTACGAGTGCCCTTACGTATGACCGCATCGCCGTAAACCTTCGGGAGGGCGGTGTGTGAGGGGGGCCGAGGGGCGGGCGGCTCTTGTGCAT 800
801 TCTGCTCGCCCGTCTCTCTGTCCCTTGGGCACTGTGGGCGTGGCTATGGGCGTGGAGGCGTGGCTGAACATCTACCTCCGTGCCGATCAACGAAACTCAA 900
901 ACTGATTTTGTTAATAAATTGTTGTTACACGAAAAAAAAAAAAAAAAAAAAAAAAAAAA 959

1 Pm Se-GPxE R ) cDNAZ K F 5 K 4R S i) S B BR 7 51
BT RIS A5 5 R M'-A"), T AE g 28 2 19 Jie 3 S it 3 MR A7 a5 (GP-T7%), IR 244 by i 4R 25 15 7 (ATG) I 1L 25 15 1 (TAA), B8 FRivE b
AR E PR (U, PR N INRA 5 (TAATAA), FHANBERRAAL A (8™ ™0 T, T'. Y¥, YL Y™, Y™, Y™, Y™), &k
B 5% A Bl AL A R (PNGS ™).
Fig.1 The ¢cDNA and amino acid sequences of gene encoding GPx3 from P. monodon

Double underline indicates the signal peptide (M'-A""). Glutamine reductase activity sites (G*-T"") are labeled in box. The translation initiation codon
(ATG) and termination codon (TAA) are indicated in bold. Selenium cysteine (U*") is showed by circle. wavy line indicates the polyadenylation signals
(TAATAA) in the UTR. The phosphorylation sites (S’ S'*. T'. T'*. Y*, Y'7. Y. Y"* Y'“. Y'"") are showed by italics, the
glycosylation site (*"NGS*) is marked by grey shade
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Fig.2 Comparison of selenocysteine insertion sequence (SECIS) elements of
H. sapiens GPx3 (a) with P. monodon GPx (b)

IR —%, I 5GPxIRIGPE H—4 2.5 ZEFIILLXS

K3, BERTUFSe-GPx 5 B ) GPx Ry — JHBioeditift 472 8 ¥ 81l ot 515 X4 UF Se-
INTZ, BRIES H ALY R GPx3 | JT AT N UR Op AR GPx5 H ALY R () GPx3— 2 P& Ik, (H Ak 1Y
R 2R IRGPxE A — 2 (F4), BRIR(Sec®” . GIn'”, Trp' " HlAsn' " MR &

http://www.scxuebao.cn
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3 Pm Se-GPxZEH = R 45T
(@) N FEGPx3[H = e 54, (b)BE 1Y X R Se-GPx 1) = 4 45 4

Fig.3 Prediction of the tertiary structure of
Pm Se-GPx protein

(a) indicates the three-dimensional space structure of human,

(b) indicates the three-dimensional space structure of P. monodon

— B B 7 B fi (Latimeria chalumnae)™
45.28%, H5&4FEEY(Manacus vitellinus) . 75 i
(Oryzias latipes)FN1E & 22 B (Chinchilla lanigera)—
B N41.98%, HELEERITEE (Chinchilla
lanigera) 1 4: € R (Mesocricetus auratus)— 14N
41.51%, HEBEMtH (Esox Icius). £ K B H-1g
(Myotis brandtii) M5 B i R (Monodelphis
domestica) ) —E 17 5 H41.04% . 40.09%F
39.62%([&15).

2.6 Pm Se-GPxEFEFILIFR

Pm Se-GPxIA R f£ 2 AL 4 R L FH S B
B 5E 2 1 T B I P Se-GPx kR 75 A [R) 2H 41
R IAKER AL, LLI8S NS K (K 6).
BIFT AL, Pm Se-GPx3& P 7E BE 15 Xif MR Fir 6z ] 114 OFef
HA M. Mdpz . O B LA, e
e E L HL O EURION LA h A R as, HoP T
AR I i, AERAYSIAE, BNk, S5H
2 2L R IR AT EB A I 35 P 1Y 25 57 (P<0.05)

Pm Se-GPxL B f£ 97 £ &4 kA il
It 5¢ 6 58 H 5 B A I P Se-GPx3 PR 78 BE 7 % R
PSR [\ Y & I 2R A K B AR A (K 7)
BE 15X HR B SN R R B AR BT Pm
Se-GPx7e I if ik AL, 7200 31 & & i 9
11 3 v SRk BRI 5 (P<0.05), MU 2.21% 5 B
JEFENH Ak 2 T m , IR, MU 12,845
IV A TR, M5 EMH LR EES
(P>0.05); TERBCAMI VIR A T, UHm
2.71%

http://www.scxuebao.cn

CuSO 8 Pm Se-GPx AR ey &k BEI X}
W28 1R BE 4773 mg/LE) CuSO, Wit J5 AS [ B[] B
R, RS2 98O0 € 2 J7 WA K DN Pm Se-GPx%E
KR AR AL (K18), Fik &b f Bk oh e
Ja EEE T A, R FE48 hig Pm Se-GPxi ik
WA A EELENSR, #2196 h 3B R
(P<0.05).

pHOM A Pm Se-GPx A B 69 &8 BEXFER
ZipH OWaf J5 AR o ] B HORE S 2 5 it
T3 K Pm Se-GPx 3 [K 7 JIT I A v 4 28 38 7K 7
ARk, ZERANEI9FI /R, pH 9B A 4514 F Pm
Se-GPxH A 35 /K - J A th 2 B i 1) R R 4,
FE24 W/E A7 AT /I BE LT, fHAE96 h7e 47 KR
JE 1t

3 Wi

GPxs HAGE NG R IL8Fp, H 49 Fp W7 A H
AN A 2= DI REN A S G DAERE Y X6F R e A
T SRR R O B ARAS T BT X R Se- GPx 3k [H ) — Bt
P, ek K, I 4 N Pm Se-GPx
(GenBank & 35 : ALM09356.1), 155 K T 2%
R BN Pm Se-GPXH 19 AR5 K, £W
ZE R IR o 3 3 Blast b xR AR R 43
Mr & BRLBE Y X UF Se- GPxHAth ) Fh 1) GPxs Al J& T
GPxsFK I, 1 H.5GPx3 W B Jy— 3, nf k]
HoNGPx3EH . Pm Se-GPxZ KR ¥ 51 5 HiAb 4y
Tl i) GPx3 % L iR J3 51 i#E 47 2 5 7 41 L X & B Pm
Se-GPx 5 HL W Fh i GPx3— E M 2%, R H
F45.28%. 4R TN E B 5231 GPxs K I Al
e 50 FL 3 Y GPxs K G Wy i ALk BB AT — 2 2
S, HIR A R — WA

378 2 35 DUBE Y7 ) B i 200 i v v [ 2 35
— Nl GPxJE P (GenBank B %5 ;. GQ996722),
HcDNA% K K1321 bp, JF i EEHE K564
bpl, Hifih 187 FEMR™ . % GPx 5 AW 5T A Pm
Se-GPx M # ¥ N & HfiGPx, 3'HEmis X & A —1
4 A A Bt , 5 Pm Se-GPx% K2 5 41 Lt % — 2%
PEAL ]38.5% . LR T 25 R 7R, PmGPx 5
A HE S ) GPxs i P I GPx 1 I GPx 23V 1 58 Sy —
X, TMiPm Se-GPx 5 H ME SN ) GPxsZ I H i GPx3
AR —3, PR, AT BT X EFGPxs
FIEARIGPXE R, PmGPxZs2F 2 5K 45 S
BR AR UL G FRIK, Pm Se-GPxw N E &
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78 A H.sapiens GPx1

9 [ 1|

= B.taurus GPx1
/N Momusculus GPx1

51

PE 54 D.rerio GPxl
WDt D.rerio GPx2

97 N H.sapiens GPx2
22 /INE M.musculus GPx2

58 = 4+ B.taurus GPx2

% ICIAUN M.rosenbergii Se-GPx

100

MIEE S paramamosain GPx

70 FLANESRHER L. vannamei GPx

100 = B4 %40 P.monodon GPx
TVECH AR M.ensis GPx

45

42

FELURIE C. plicata GPx

17

A PEATXHER P.monodon Se-GPx
100 |_ - B.taurus GPx3

N H.sapiens GPx3
35 /N Momusculus GPx3

99

Rig D.melanogaster GPx4
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B 5 Se-GPx%EF
5 3k TR O B R R AL AR (A LR R U/X . B EMEIZQ. (IR WHI R A I IEN)
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Full-length ¢cDNA cloning and expression analysis of selenium-dependent
glutathione peroxidase from Penaeus monodon

TANG Lei '*, FU Mingjun ', ZHAO Chao ¥, QIU Lihua', LIU Wensheng’, JIANG Shigui "

(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
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Abstract: Selenium-dependent glutathione peroxidase(denoted as Se-GPx)plays an important role in the enzymatic
antioxidant defense system. It clears the reactive oxygen species (ROS) to avoid the cellular damage. In order to
study the function of Se-GPx in immune system and the ovarian development of Penaeus monodon, the full-length
cDNA sequence of Se-GPx from black tiger shrimps (denoted as Pm Se-GPx) was obtained by high-throughput
transcriptome sequencing and RACE. The full-length cDNA of Pm Se-GPx is 959 bp, including an open reading
frame (ORF) of 639 bp encoding a polypeptide of 212 amino acids, a 5UTR of 10 bp and a 3'UTR of 310 bp
containing a conserved selenocysteine insertion sequence (SECIS) element. The molecular mass of the deduced
amino acid (aa) sequence was 23.65 kDa with an estimated pl of 4.61. Blast and phylogenetic analyses suggest that
Pm Se-GPx is a new member of the shrimp GPxs family. The tertiary structure of Pm Se-GPx protein presents like
a bag and there is a catalysis site, which contains couplet of four conservative residues (cysteine C/selenocysteine
U, glutamine Q, tryptophan W and asparagine N). Pm Se-GPx mRNA expression was detected in nine tissues by
real-time PCR. Pm Se-GPx mRNA expressed was the highest in the hepatopancreas and moderate in the ovary.
The result showed that Pm Se-GPx was expression mainly in hepatopancreas which plays an important role in
detoxification. At different stages of ovary development, Pm Se-GPx was expressed highly at Stagelll and Stage
V, which indicated a large number of ROS may be produced during these development stages. Pm Se-GPx may
protect the ovary from the oxidization damage. Under the stress of Cu™’, the expression of Pm Se-GPx showed a
trend of decline, but recovered at 48 h, and then decreased. The result showed that the stress of Cu’>" may inhibit
the expression of Pm Se-GPx. Under the stress of pH 9, expression trend of Pm Se-GPx first declined, but
recovered at 24 h, then rose significantly at the 96 h. The result showed that neutral environment may inhibit the
expression of Pm Se-GPx but aqueous alkaline medium may promote it. Presumably, Se-GPx plays an important
role during the ovarian development and immune regulation of P. monodon. Our study provides a basis for further

research in reproduction and immunology of P. monodon.
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