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IS A JR K (neuroparsin, NP)J&—27r 750
8 kD M/ F R NI Z K, 1 FEH ih 97~
106 NEFERR, BHAE 5 KN 25~29 I EHERR,
PR 72~77 AR o WEHUR) R LT A HE
YIS F A KT A N IR, w]
AE 5 N TR 1 JBR 5 R AR A OCIRARZE &, R R AH
KRGS S R EFAEELRM, ER R
A5, WL A) R K B ) AR K I (Locusta
migratoria) F ik v 4 25 N 43 W6 4 i vh 43 s 1) Bl
J5 TE VD NS (Schistocerca gregaria) 43 &5 H g
HURIIRAK, Jf HLAE Az 28 O BF 3 A il B A 411
TR fERBAE T . B LRI, 8
PO J R DR ) 2 Sk - e AR AR, 42 R AT
AE5 A A R B A U Boureme 25 THIE B 5 41
F IR BKZE UK (neuroparsin-like peptides , NPLP)H:
A R W (Blaberus craniifer) FAEYNIE L (Locusta
migratoria migratorioide) ! 18 XF 7K 43 5 W I 1)
VEFR o 76 W S2 8 IiE 5T v, Bao 25180 i 6 5 2
L7CH & (Scylla paramamosain) 4 22 K #0 5 Fr vh
KR T 4 DIEHUR R IREER, #ED NP1~3 A] Ge sl
WAL COF 8 RN BRI R, NP4 T 55 16 151 B B
AL 24 . Suwansaard 25U UMEYE B G IR 0
(Macrobrachium rosenbergii)% 55 20 M ¥ B0 45 3k
15 P G i W5 5T A IR IR Y £ ) Mro-NP-1 F1 Mro-
NP-2, SEPHIFRIBZER IR, Mro-NP-1 HIAES [C
THIR N 5 F A BHYI(I-IV), Mro-NP-2 H i
PRAERT 3 B, BeAh, SEHTA IR KA 55T AR
10 WA AT L A SR, SR,
FEH STl v i AR D2 3 PR LA 3k B W D RE Y
5 A .

ARSI 38 3 — PR - A SR 4 I R A B R T
F PR IR LR A BePY, Foe e skl on M e R, %%
AR AR 30 5 (R S8 20 2 rp i 25 25 S 3Rk, R
H5 =y 7RIS N A G . I, A 173
WEHT A PR BRTE = PR 1B £R BE3& i i P fE, 1E
HESE TIZEE AR B E T FE AL P RIA
B, AN AT T R BRIRAN I %58 P fE i rh 3R 5K

ARACHLAL, LUV =P T B8 i T R I o
WIHEENLH AR ALEIE 2%

1 MRE5FE

1.1 SRIEHR

SEEF 2016 4F 9 A #E LR B & i 3K
FRIH A PR 2y \ 52 40 3k M U AT, B AL 26 BR 0K B
(100£10) g FYfdRE =PEM 78T 10 m® BIE MK
JershaEFE 18, JKik(25+3)°C, FhEEN 33, HFEk
TR, BRE R 1/3 BRI K, 2R
12 XWHE
121 EHERMBELIE  FEALPKER IR 7 d =9k
W8S WA XA BRI 33, HARTEIK),
SCR AN (ERESN 11, WK FNROK L), A4 B L
PEHL 80 H =R THEE T 10 m’ kI H e,
SO A ) ) ) R A S B R IR — 2 S
MIAEER WG 0, 3. 6. 12, 24, 48, 72 h Af[H]
SR AR | G B LH 2UE TR PR, AL 3
Ho SadLR 3 R =i a2 Tiasd
LUK AT 3T
1.2.2 XMRWAEIE FEPLPRER FE 7 d 1 =R
TS 3 4l XFREAL, S ERARAL, 25X
IRARNZ, FLAFEHLIERL 30 H=9ite 7%, 2
R B 1 PR L R IR A, X R 4 AS SO o] Ak
H,OREEE T 10 m® KR PR 3R, S ] i
W FRE IS IR — B & A0 TE S
24 .48 .72 h B[] 5 B 20 408 T i AT R AR,
HE3 H,
1.3 PtNPcDNA £ KAy Rl F

M = 4R T 8 T SR 21 ) B v O A 2
PNP #£:[H EST /%4, # T Primer Premier 5.0 %X
it 3'F1 S'RACE FestE51¥), IF T S%ER
EBARGIRAF G B PR =it B IR
WML Bappge . LA BRAETR S 42U RNA,
FIF SMART™ RACE Amplification Kit(l4g H
Clontech A7)l % RACE cDNA #iki . 3'Fl 5K
yd I TaKaRa LA Tag DNA EE&BE(EHA
TaKaRa A )5 RACE i ff15]4%) UPM ., NUP Fl 4
% 3'M1 5" RACE Fr5 519 (3 )if17 850 PCR,
PCR [ W #2)F: 94°C 5 min; 94°C 30, 60C 30,



PRI 45 ARERA T = HEM 7B S P IR IRHE DN 19 ek

969

Fx1 AMRFAASIHFS
Tab.1 Sequencesof the primersused in thisstudy

514 primer J¥%1(5'-3") sequence (5'-3") JH# usage
NP5’ F AGGCGTCAAAGGGAGAACAG 5" RACE
NP3’ F AGCGTGCGTCAAGTGTATGC 3" RACE
NP5’ S ATGAGGCGAGGATGAGTGTG 5" RACE
NP3’ S TCCATTCGCTCGCTCAAC 3" RACE
NP R AGGCGTCAAAGGGAGAACAG qPCR
NP F CACACTCATCCTCGCCTCAT qPCR
UPM(short) CTAATACGACTCACTATAGGGC RACE
UPM(long) CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT RACE
NUP AAGCAGTGGTAACAACGCAGAGT RACE
p-actin-F CGAAACCTTCAACACTCCCG qPCR
p-actin-R GGGACAGTGTGTGAAACGCC qPCR

72°C 1 min, 35 PME#H; 72°C 10 min, 4 CHRAF . H]
1% IR WEEE IS L UK PCR ™9, FH JiE [l
A& (W H TaKaRa 23 ®)) RIS H 9 7B, i H5%
A48 F pMD18-T # 4 (g [ TaKaRa /A &) Hl DH5a
KA A2 AW A TaKaRa 23 Al), PRI
PRI T REIEI TR VK PCR %558, H 1Y ML 58 RETR T %
T B RV Y HORA FRA A AT
1.4 FAGH

I 52 1805 1 ] Vector NTIT 11.5 #4447 F
B, 195 PANP 3] cDNA 4, >R ORF Finder
(https://www.ncbi.nlm.nih.gov/orffinder/) £ £& % 14
HE AT 3 e 52 E (ORF) # U, i FH - Signal
4.1(http://www.cbs.dtu.dk/services/SignalP/) . SMART
(http://smart.embl-heidelberg.de/) 7E £k 4 ¥ {5 . 4%
I 2004 Xof i DR s % 2 10 ) A B S5 | 5 R B
55 K 85 LA AR | K AT B0 434, R
A Blast(https://blast.ncbi.nlm.nih.gov/Blast.cgi) 7E
LA A H A R DR 5 A Ao ) () 9051 — 3L
PE, {fi /] DNAMAN 5.2.9 30X} 2 5602 5 51 kA 7
ZHEJFHILRT . Eid MEGA 4.0 PR 4Rk
(Neighbor-joining)#17 R e it LA A £
1.5 & RNA #9#REUE cDNA B & M

Z: 18 Invitrogen YiPH45, F TRIzol %42H =
PErR T Bt 2 2 N 45 SR A RNA, i AR
¥ (NanoDrop 2000 Thermo Scientific)Fl 1.0%
BrONE B S Fh TR T RN 19 J55 ot R 52 38 o 1)
PrimeScript RT reagent Kit i) & (4 | TaKaRa 2
A& L cDNA BARIRAEANT . JE[K 2 DNA [ %

KWK 2 K B2 )%, 5xgDNA Eraser Buffer 2 pL,
gDNA Eraser 1 pL, & RNA 1 pL, RNase Free
dH,0 6 pL, ZE WY 5 min; cDNA & ik 2 K e
J¥: 5xPrimeScript Buffer 4 pL, PrimerScript RT
Enzyme Mix 1 pL, RT Primer Mix 1 pL, il
# 10 pL, RNase Free dH,O 4 pL, 37°C 15 min,
85°C 5 s, 4CIRMFo I IG 1 cDNA H T =98
1B PNP BEPH ()RR FRIE 73 AT
1.6 PINP EERHARER ZLBHBRIESR
fES#r

MG EL ARG 1 =R T8 PINP SE[N cDNA
2K JFF, FH Primer Premer 5.0 ZAFiiT2¢E
G, pactin FEPEINZS . [ ABL 7500
Real Time PCR { il TaKaRa SYBR Premix Ex Taq
I a5 0F = e 788 4% 2 2 R 4% 5 6 21 B PR A o
R IB N BLHEAT AT, ROBKR R R ] TaKaRa
SYBR Premix Ex Taq™ I #8454 20 puL & &bk
#E, PCR [ FRFM: 95°C 30's, 95°C 55, 60C
34 s, 40 ME; 95C 15 s, 60°C 1 min, 95C
15 5o SR 274840 PANP JE DR AR X R ik
i SPSS 19.0 F X Bodla AT 5N 3K 07 22 70,

FIH Excel X Geit 45 L ik 17 /E R, P<0.05 Fm BHA
WEEER,
2 HERELSH

2.1 PINP EE £ cDNA B F 515 #7
K H RACE J7 i v A9 2 = Pt T RE 18 Hr Al
JRIK cDNA 21, 1444 PINP, GenBank %% 5% :
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MF100766, PINP %K ¢cDNA 41 1920 bp, H.
FFRCEHE 309 bp, SuRAEZMAISIX 237 bp, 3'%dE
gfig X 1373 bp, HA polyA 45,

PINP Z SR T 953 B W, PNP Bk [H 4 ity

102 MR IR, B4 10.8 kD, HISSEH
7.42, SMART, Signald.l 7ELR#AMEY, %
ZIKTF 10~29 F IRz [0 5 i ah iy, H A 28
M FIERA B RRE 1),

1 acataggggt cagtagagat cttgaaggag tagcagagag agtgttggaa agtgggcaag ttaagctaag caacttgatc tttcccccte
91 gtgagtctge cgetcgecta ccegeccgee agecagecag cctgettgee agectgeteg tegegeggee tgactetgee tccgecacge

181

265

340

415

490
567
657
747
837
927
1017
1107
1197
1287
1377
1467
1667
1647
1737
1827
1917

M T P S A R P A T
gcctctactt cgetcatcta taaggaacac tcttttcctt cgaattccge cacageg ACT CCC AGC GCC CGC CCC GCC ACA

:1:::j::_£;__f§ $ ¢ L L L L L L L L P R G S ATA>P R C T T
CTC ATC CTC GCC TCA TGC CTC CT6 CT6CTGCTGCTECTC CTC TCG AGA GGG AGC GCT GCC CCA CGA TGT ACC ACG
Y D @ P AP K N C K Y G T A L D W C S N G V C A K
TAT GAC CAG CCA GCG CCC AAG AAC TGC AAG TAC GGC ACA GCG CTG GAC TGG TGC AGC AAC GGC GTG TGT GCC AAG
G P G E T C G G Y RR@DG I CGEGT Y CE C G
GGC CCC GGC GAG ACT TGT GGA GGG TAC AGA AGG CAG GAT GGG ATC TGC GGC GAG GGC ACG TAT TGC GAG TGT GGG
H C R G C S P F D A S C H D A Q@ F C *

CAT TGC AGA GGC TGT TCT CCC TTT GAC GCC TCC TGC CAC GAT GCC CAA TTC TGC TAA|gcggccgtca tcctgtcace

accctgcaaa cacccecgtca ccctatcaac accgtgtcaa atatcttgtc accgtcatca ccctatcatc atcctgatag acagtgecect
tgtctcttca cectttecte tttatcagta aattctgttt caaattgaga aacggaagga ctcataatga tctaagcttg aaggttttga
cccattcagt ttaaattggc agataagccc cgtcaccttc cctgcagtgg cgaccaatca cacgcactga gcaaggacgt gggeggggct
tattcaccag ggtgtcagat acctcaagac tgactaactg attgactgat tctgccataa ggaagtcatg tgtiggttca ctcatatcga
gttgatgtga gtgacttggg gattcacaaa gatcatcaag tcagattggg tcacgcctge aatgcaataa tggatgtacg tctgtetgig
tgtcatccag cgtgegtcaa gtgtatgcac caccaccatg tataaccgtg cttgtgatag ctgagtacaa agtatccaat gtacaacaaa
ctgttattgt tacacttaag tcgactgttt agtggcgata cgttactctc tgtggatgat gaacctatgt tgcgaaggtt tttttttttt
tttttgtgee cttttettat ttcattttgt taactcagaa gegatgttcg gcatttttca gectatataat ttgttcacaa tttctecattt
tttecttcaa tttatcagtt cactgcaatt tttctcaaaa ttctgcacgt gctctcatct gaattcattt actttgaacc gtaaccaatt
acaatgttgt gttgaccact tcttttaatt catcggttca taaacattac aaccaaagac gacgtccctc tcttgecttaa atattcatgt
tcaaagcaat agtaaactca ttaccactac aatgtccatc tcttgtgcta gtatcgggta acctaacaaa ctagaaagga cgtaagagtt
tgctatgett tgtaatgatg taccagtagt ctaatcttta acactgccaa gccgcatcge acgaaagatc cccataagtc atccattcge
tcgectcaaca acaatactca tgactcgeca ctgtttatac ctgactactc ataatacgtt aatatatatc acatctcgta tttattatag
ggaataggct tttattgett gaagtgttgg ccgaatgggt ttggegtgeca atattccttg tatcacaggce tgacaggagg tacttggctc
agaggctcct cattgettec ctectgegee tcctgeggee tgetactcca ataaacatga gttatgtaaa aaaaaaaaaa aaaaaaaaaa
aaaa

B 1 SPERTHE PP 3L cDNA 4K % H 4T i 2 LR Y 51

ATG: EIGET T * LA T JrHE P PANP LR S5 0 2 IERR P51, WRIRIAE P ob s I A f sl 1 AR S IR DD #I L 45.

Fig. 1

Neuroparsin nucleotide sequence and deduced amino acid sequence of Portunus trituberculatus

ATG: start codon; *: stop codon; Box: amino acid sequence; Oval: transmembrane region; | denotes cleavage site of the signal peptide.

22 PINP SEBRERERMER REH#H LB T
FIFHAEZ AR Blast X PANP 24 FE/R )7 4 Fi
MRl NP 2 B 1 5 50 47 [FIR PR e X, 45
IR, PINP S5H1CHEE ) NP4 Fl NP1 5 AH{L,
FIVRPEST 5 A 89%FI 70%; 5 HETT X} MR (Penaeus
monodon) . AEW KR (Jasus lalandiin)NP ) [a] J5 14
N 43%. 51%; SEKANE(Rhodnius prolixus) .
VOB ) NP [FEPER 59% ., 39%(& 2). FIFH NP
(1) 2 B 7 53 AT RGE AR A B, —PER
TESHNHFEE RN —3, ZREHREIRK
NAEMIBEER . J1EUH KR (Metapenaeus ensis) . HE
XTI S R AR RO R (K 3).

2.3 PINP EEALRRIESH

F 920 298 6 E B PCR M T =9t 1
PUA R R EE AR A R AL 2 AR X RGOl . L
i, PANP SEFE M2 2 P oA Rk B e g, HAR
SE SRR, FEONEL . LA L SO A B R
KRR D, EEARKIKAE 4),
24 HEEE PINP EEER. ERFMRMAAR
HFHERRIESH

AR FEEAEER A SE A b ) PANP
FEA M FRIBE A 5 PR, AL ER e S,
PINP SERpyFRBE LA TR, 25
FIHE IR BB, BRIME 3 h Rl 48 h b,
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1

Pt NP WTPSARPATLI LASCLLLLLLLLP. RGSAAPRETTYDQPAPKN. . . . 60
Sp NP4 W TPRARPATLI LASCLLLLLLLLQ. KGSAI PRESVYDQPPPKN. . . . 60
Sp NP1 INASFCCRATTLVLVCSCLLLLLQEASGA. . PREDKHDQEAPKN. . . . 59
Sp NP2 WENMTTRSYI FFFI VSSTALLLLLPGRCEGGPI [6SSLNEVLPENLQA 65
Pm NP \WWNTFRPAGLLFVALACVI LVTVHDTEAA. . PS[EGPTRTHVDAS. . . 60
i NP WRTSYSSGVTFLLASCSLLLLLQYAAAG. . PA®PHRNEI VPED. LS 62
Me NP WWKGLRSFSLVFTVFVLGI FLSTQYVAGA. . PS[EPTNVQNVDPA. . . 60
Rp NP WISSQSSKTATTALAVLTI FCMWVALVSGVFYG. [@VPCI GDECNLNPG 64
Sc NP WWKPAAALAAATLLI AVI LFHRAEANPI SRS. . [[EGANCVVDLT. . . 60
Ps NP1 B SSSLVLVGFVWITYASRI S. . v vvvuis i GGI DCDKKPEN. 50
Ps NP2 WNSLI LLAALSFVAI ASSRGFY. .. ... ... KPCSGEECDL RPF( K 56
Consensus 11
67 8 7 ®9 91010
Pt NP e B 102
Sp NP4 102
Sp NP1 101
Sp NP2 106
Pm NP 101
Ji NP 103
Me NP 101
Rp NP 113
Sc NP 107
Ps NP1 114
Ps NP2 ER 5 S 106
Consensus pge cgg gkcg gnyc cg c gcs 1 € c
K2 =Pt T PINP ST 91 5 HALY) FI Y NP 2R PP 41 L)

O-@KFIER; 1-10 A HEAR, BT RN YF ARG S : P, —Jet T8, Sp, /G, Pm, BKETXTEF;

I, JEVHIBER; Me, JIBUBIXTEF; Rp, K M5, Sc,

VDI Ps, 0 [CF I

Fig. 2 Multiple alignment of the deduced amino acid sequences of Portunus trituberculatus NP with other species
(D—-@ represent cysteine; 1-10 represent glycine. The left letters were sequence names and the first two letters represented species’

names. The specific meanings were as follows: Pt, Portunus trituberculatus; Sp, Scylla paramamosain; Pm, Penaeus monodon,
I, Jasus lalandii; Me, Metapenaeus ensis; Rp, Rhodnius prolixus; Sc, Schistocerca gregaria; Ps, Plautia stali.

97

100 [ =R T Portunus trituberculatus MF100766
L W EEE Scylla paramamosain KR0783561

94 LW IBHR Jasus lalandii KF774300.1

TIBRHIXFEF Metapenaeus ensis KJ415256.1
—99: BEWXFUF Penaeus monodon KT072705.1

71

F & Daphnia pulex GL732665.1
S E ¥ Lygus Hesperus GBHO01012600.1

94 Wi [CHE Plautia stali LC146513.1

27

K 4155 1% Rhodnius prolixus GU207864.1

YO Schistocerca gregaria AJ296015
FIFRZEMY Linepithema humile XM_012361524.1

0.05

97

4|:“P‘¥§m% Apis cerana XM_017057802.1
97 TeH#E Melipona quadnifasciata KQ435767.1

K3 T PINP IR 75 B R ) Rl NP HEAL A 3

Fig. 3 Phylogenetic tree for amino acid sequences of neuroparsin in different species based on PINP amino acid sequence

HAh HURE B S SE 904 PANP

RN FRBERE  ZURE 6), SRR NS, PNP RN )R

FE TR RAL(P<0.01), 7EMMES 12 h HBL—
W, HRRRE X IRLLY 4.8 1%, 15280 1%,
Mhﬁ%hﬁ%ﬁ%ﬁ%ﬁﬁ%é%l&ﬁﬂls
o Bifif PANP JER Rk i AR BT, 7E 72 h
Hﬂ”%i_ii_ﬁﬂﬂijtﬁ, MXTRRZA Y 7.7 5% TEERZH

kA T B R, 2R TFRE, BT, BT
Wi Jo 2R L TR H, FERA S 3 h SCER BT IR
gHEIR R B E T O0.3 £%, P<0.01), MA)S 6 h
PINP F R 2k Bk 52 2% B4 /K, Wi 12 h
SCYR A Fak g NI AT RRZE Y 0.19 1% (P<0.01),
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%25 %

% 3.0 a
& 25 n=3; x+SD
g 2
H.S 20
®E s
=33 b
z25 1.0 b
Z 2
g 0.5
© 0 d d d e

Br G E (0] M H L
ZH4 tissue

Kl 4 ZPERTH PINP JERYES AL I RE
Br: fii; E: HRAK; G: f8; H: JOfE; L FFBEAR; M: JJLIA; O: B
B EARF/NG FEMUERA R AR b 2 57 B 2 (P<0.01).
Fig. 4 Distribution of PfNP gene expression in different tis-
sues of Portunus trituberculatus
Br: brain; E: eyestalk; G: gill; H: heart; L: liver; M: muscle;
O: ovary. Different lowercase letters indicate significant
difference (P<0.01).

T ER4H control group ok
| M SCEG4H experimental group
| n=3;%+SD

*%

NPAHX AR
relative expression of NP
S = N W h i &N J 0O

0 3 6 12 24 48 72
Fif[E]/h time

K5 RERMHET PANP EFAE =i FERMH LU
IR IK K- it £ B J 3 1 18] 74 722 1k
* R [F] — B ] 5230 2 55 0k BR 4 22 5 18 23 (P<0.05); ** Uk
[F] — Fisf [ia] 52 36 2 5 % BE 2 22 S5 4% 2 (P<<0.01).
Fig. 5 Expression profiles of PANP gene in brain of
Portunus trituberculatus under low salinity stress
* indicats significant difference (P<0.05) at the same time point;

** indicates extremely significant difference
(P<0.01) at the same time point.

%t B8 4H control grooup
| W SZEG4H experimental group

Kk
3 0 ¥k
[ n=3; %SD
2.5¢
20t
L5y - - - - - - -
1.0
051 g k%
0 - W, . .
12 8 72

0 3 6 24 4
Fisf 7] /h time
K6 fRERMra T PANP BENTE —HEmR TEE M 2P Y
PR IR B £ B o3 ek 1] ) 22 Al
AR R[] — I 8] 2 i 4 -5 % IR 4 22 S . 35 (P<0.01).
Fig. 6 Expression profiles of PfNP gene in gill of Portunus
trituberculatus under low salinity stress

** indicates extremely significant difference
(P<0.01) at the same time point.

NPARR KA &

relative expression of NP

JFFE 24 W PR X HRALKE, BB 48 h A1 72 h
FER AP ) R R RELH G 2.3 F5 R0 2.8 17, HAFAEMN
3% 25 5 (P<0.01), IRARZAIZI PANP SEH A3k
HLANEL 7 Fis, ARERINA )G, SCURdH BT ] PANP
SRR IE T kAT IR ARfk, 3~24 h PANP 3
A ) 2 35 1 e 38 5 T X IR 4 (P<0.05), HiF k&
AT BRAL ) 3.1 %L 2.3 4%, 1.3 f5. 2.6 f, &
PRICREAR)E THE (R, 48 h K =X IRA1KF-.
25 EXBIRME=%KE FEERAL S PINP EE
HERRIEDH

ZBRIRARIG PNP 3 R 7E BE 2 219 (1) 3k 1
BLANE 8 s, KR EAMIARAA 24 h PANP JE[H 1 &
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Fig. 7 Expression profiles of PINP gene in eyestalk of Por-
tunus trituberculatus under low salinity stress
* indicates significant difference (P<0.05) at the same time
point; ** indicates highly significant difference
(P<0.01) at the same time point.
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Fig. 8 Expression profiles of PINP gene in gill of
Portunus trituberculatus after eyestalk ablation
The different letters up the error bars indicates significant
difference among different treatment groups at
the same time point (P<0.05).
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Expression analysis of neuroparsin gene under low salinity stress in
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Abstract: The swimming crab (Portunus trituberculatus), which is an economically important marine crab in
China, is a widespread species in coastal Japan, Korea, and China. Neuropeptides have a significant effect on os-
moregulation, growth, development, and immunity of crabs. To investigate the function of neuroparsin under low
salinity stress in P. trituberculatus, the neuroparsin gene was cloned by rapid amplification of cDNA ends. The
PtNP gene is 1920 bp long, including a 309 bp open reading frame (ORF) that encodes a 102-aa polypeptide; its
isoelectric point was 7.42 and the molecular mass was 10.8 kDa. The PNP gene contains 12 cysteine residues,
which is a typical characteristic of neuroparsin in decapods. The homology and phylogenetic systematic analyses
revealed that the highest homology and similarity (reaching up to 89%) occurred between PfNP and the NP gene of
Scylla paramamosain and P. trituberculatus clustered with S. paramamosain. The tissue expression analysis
showed that the expression of P/NP gene was relatively high in the brain, followed by the gill and eye, with very
little or no expression in the ovaries, muscles, heart, liver, and pancreas. The expression pattern analysis of the
PINP gene under low salt stress condition showed that low salt stress can significantly change the expression of
PINP gene in the brain, gill, and eyestalk, and the overall expression was upregulated. In the brain, gill, and
eyestalk, the expression of PINP was 7.7, 2.8, and 2.6 times higher than that of the control, respectively (P<0.05).
The PfNP gene expression in the gills presented an increasing trend after the ablation of eyestalk. Furthermore, the
expression of PfNP after the ablation of bilateral eyestalk was significantly higher than that after the ablation of
unilateral eyestalk (P<0.05). The results of this study showed that the PINP gene might play a role in the salinity
adaptation of P. trituberculatus, which is regulated by its neuroendocrine system.

Key words. Portunus trituberculatus; nuroparsin; gene cloning; salinity stress; gene expression; eyestalk ablation;
expression analysis
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