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, ExPASy (http://www.expasy.org/tools/)
SignalP 3.0 (http://
1 www.cbs.dtu.dk/services/SignalP/),
1.1 SMART (http://smart.embl-heidelberg.
de/), Cluster X s
) Mega (NJ)
1.5 PCR
-80C RNA B-actin ( D,
, FABP ,
v 6 FABP-gF  FABP-qR,
(2007) PtFABP
PCR
1.2 RNA cDNA 20uL, TransStart Tip Green qPCR
RNA RNA iso™ Plus (TaKaRa) SuperMix (2x) 10uL, (10pmol/L) 0.4pL,
1uL RNA (10pmol/L) 0.4uL, Passive Reference Dye (50%)
RNA IuL RNA 0.4uL, cDNA 1.0uL, DEPC  7.8uL
RNA cDNA 1 94°C 30s; 94°C 5s, 60°C 30s, 40 ; 95°C 15s,
2pg RNA TransScript cDNA 60°C 1.0min, 95°C 15s PCR
cDNA 3'RACE c¢DNA 3'-Full RACE 2% (Livak et al, 2001),
Core Set with PrimeScript™ RTase (TaKaRa), + (mean£SD) , SPSS19.0
(One-Way ANOVA), P<0.05
1.3 FABP cDNA 2
FABP
EST , primer 5.0 3'RACE 21 FABP cDNA
( 1) FABP 3'RACE 3' FABPI 893bp
3" FABP? PCR FABP  ¢DNA (1), 289bp 5’
pMDIS-T E. coli DH5a (5" UTR), 199bp 3’ (" UTR)
( ) 405bp (ORF) ProtParam tool
%1 AWFEFAIMAEIIRK T, 8 o ConthunsR7sOnSe
Tab.1 The sequences of primers a;1:1 chir T 15.13kDa, >.92
(5—3) 2.2 FABP
3'FABP-FI  TCTACCCTCAAGACCACCGAAGT  3'RACE NCBI BLASTP ’ FABP
3FABP-F2  CTCAAGACCACCGAAGTCAAATT — 3'RACE Lipocalin , PtFABP
FABP-qF CCCACAATGGCTCCTCCTT qRT-PCR cDNA 134 , 15.13kDa,
FABP-qR  GACTTCGGTGGTCTTGAGGGTA  qRT-PCR 597
Beta actin-F  TCACACACTGTCCCCATCTACG  qRT-PCR FABP , .
Beta actin-R ~~ ACCACGCTCGGTCAGGATTTTC qRT-PCR ’ ’
(grand average of
1.4 FABP hydropathicity) —0.050,
(http://www. TMHMM )
ncbi.nlm.nih.gov) ORF
ORF  Finder (https://www.ncbi.nlm.nih.gov/ )

orffinder/) cDNA
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SMART , PtFABP 1 v )
Lipocalin 129 ,
, 6—134 ( 1 ( 4
NCBI BLASTP FABP
) 2.4 FABP
FABP (Eriocheir sinensis) FABP FABP
, 72% 5 , FABP
(Pacifastacus leniusculus) (Cherax (T )
quadricarinatus) (Palaemon carinicauda) (IIT )FABP
(Scylla paramamosain) 69% ; ( )
69% 56% 53% MEGA 6.0 II I 5 10
( 3, FABP (P<0.05) ( )
FABP , (P>0.05),
2.3 FABP R
gRT-PCR , FABP II I (P>0.05)

1 CCTTCCTGGAAGAGGGAGAGAGAGGGAAAAAACACGTGTTATTGGCAACATTTGTACACA
61 AACACGTCTTGTTCTAGTAATCCTGGAACAGCACTTGAGGCTGGTTAGTGTTCATTAGTA
121 GTACTTTCTTTGAGCTGAGGATGGATGTATGTTTACTGCTTGTGAAGATGGCGGGCTCAG
181 TGCTCTTCCAGAATGGGGTATAAGTAGTACCTCAAAACAAAACCTGACTCTCCGCCAGTC
1 M A PP
241 CTCTTGACGCCCGCACCTGCCCCAACGTCAGCCCGCCACACCACCCAC@GCTCCTCC
D T 8 ENF EEF M K A L

5 F D G K F L L

301 TTTCGATGGAAAATTCCTCCTGGACACCTCCGAGAACTTCGAGGAGTTCATGAAGGCACT

2 6 VvV 6 I M L R KL G S S S K P TV E F S
361 TGGTGTTGGAATCATGCTGAGGAAGCTTGGCTCCAGCAGCAAGCCCACCGTGGAATTCTC
4 VvV 6 E D DT W T MK T I 8§ T L K T E V

421 TGTGGGTGAGGATGACACGTGGACCATGAAGACCATCTCTACCCTCAAGACCACCGAAGT

66 K F K L G E E | T E T T L D G R E C K T
481 CAAATTCAAGCTGGGAGAAGAAATTACCGAAACCACACTTGACGGCCGGGAATGCAAGAC
86 V F T L D G HKLTQQMAQNAIAQK G K S
541 GGTATTCACACTGGATGGCCATAAGCTGACCCAAATGCAAAATGCGCAAAAGGGCAAGAG
%5 A K'Y VvV R E F NDNEMI T I A E C D G
601 CGCGAAGTACGTGAGGGAATTCAACGATAATGAGATGATCACGATAGCGGAGTGTGACGG
25 v vV 8§ K R T Y K R Q *
661 CGTGGTGTCGAAGCGTACCTACAAGCGGCAGTAAGCTCACCAACACCTGAGTCACAGCAA
721 GCTTAATGAAACACCAGCTGGAGTCAGTAATAATAATCAAATGCCAACTTCTACTATTCC
781 TTATATTACTACTCATCATCAAAATGCCATCCTCAAGGACAATACATTATCAACAGTTTG

841 CTCTTTTTTGTAGTATGAAGGATAAAATATAATTCTAAAATGTAAAAAAAAAA

1 FABP cDNA

The cDNA and amino acid sequences of gene encoding FABP from P. trituberculatus
LIPOCALIN ; *

Fig.1

(P<0.05)

50%

( )
(P<0.05),
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P.trituberculatus - mdp P FOGEEEA L L D TERANEZE FNS A AR ' v LY Lds s s k> 39
E.sinensis - mfr P FDGRRAYV L E TERANECES F VS "IRAd ' v LERY L s 7 A k|l 39
P.eniusculus - mIYp - | AGPRAT L E SEEANIZENS FNS A ARV v L GHY Lk 7 s k> 38
C.quadricarinatus . m{pP - 1 A GP®E ' L E TEREANFENS F EY A IRV v LERA Ll 7s k] 38
P.carinicauda - MYk 1 v -[EAK L E TERANEERS F YES A RRAd . v vERA VAN T A TR 38
S.paramamosain - w{k 1 v ¢ - EAK M D s B3 ¢ I RN F S A ITERA v v MERA VN A A TR 38
Mensis - wfdk FEG - RER M E s A NEHCRE F S A TR . v vERA VAN A A TR 38
D.allbeum - D F L ¢ KEPAK L s s EE NN VY A AR . v TR vEdA amv sy 39
F.arisanus - YD F L ¢ KEAK L s s ENE N EFENE VWY A IRAe] . v | GEdVvEdA av s> 39
M.demolitor M AYE F L 6 KERAK L F s B3] K IRENE VY A IR L v TEEd VA s v sfd 40
P.trituberculatus TNERAFsvceDD TR TVl s . BAEEd. @' B "H B 7o
E.sinensis TVMAFsvNGDE -BITFES' sl .47 "I AEESr cc v " "H.BX] 78
P.leniusculus TVERL L EK NEE TLES T TRAIVES T TIHNEEY . c o' o[AsRiFpRe 77
C.quadricarinatus TVl F 1 ENNGE -l T LESI T TRILES T TIHCEES . c c[3v o As Rl F X 77
P.carinicauda sVM | T LEG -D TNs LESM' "RIFIdT TSRS . cc@Arced T RI~ABR] 77
S.paramamosain TV | T L DD - TMT LESIY TRHIFI ™ "I NERS . cc@Arc A" ABK] 77
Mensis TN TkpG-DTMs LESIY TRHHFIdT "IN ERd . ccHre A "RIADRd 77
D.alloeum vV L Tk ND - D TN T LESI TSI FEds TSRS . ccAro[dcRir Xy 78
F.arisanus vV L TKND -D IMT LESITsHFIdT sHNERY . ceEHro3clirbRy 78
M.demolitor vV TK DDNDMMTVESIT SEIFES T s XSRS . c e dr o[dcir BRg 80
P.trituberculatus e cPTVv F T LS. TovEINN ek - - -saAkYVEREMEANDNEM 116
E.sinensis e cPdT 1 FTVvISEINEdL ok TIN P4k - - -NnaTY EMdKkDNEL 115
P.eniusculus b cP4TV F T LISKORdL |  TEINIS TBdG Kk - - -saky TEEMATDTaQM 114
C.quadricarinatus [p cP4dTVv F 7 LISEoBdL | v TINVEdG Kk - - -sAakyY TREdTDTaOM 114
P.carinicauda v vEds T | K LDEINEdL | H N[VIEDEdE K Kk EKDS L L TEEMI TD TEM 117
S.paramamosain BT vEds T 1 T LPRINEdL | H N[JVIIOPdE Kk KEKDsV L TEEMATD TEM 117
Mensis v vEds Tv T MDERINEIL v H KE TIdDPdE Kk Kk EKDs | L TEEMAs pDDamM 117
D.alloeum Rk vEds Vv | T LDEINEdVM S H KDY - - - - - 7771 EEMITANEM 113
F.arisanus K VEds v | T LPDRINEIM s H vEIKEDPd- - - - - TTs 1 EEMATANEM 113
M.demolitor Rk vEds Vv | T LDRINEIM TH I KEE- - - - -pTv I EGEMI TP TEM 115
P.trituberculatus | 11 AEcplcMV s k[ TREYR < - 134
E.sinensis v AvsEcpcMk s TIHVEEAR Q - 133
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P.carinicauda | me c Kk VJDMV s K vEE4R @ D 136
S.paramamosain | me c K VoV c K vEEAR @ D 136
Mensis | MEck vPJoRRV ¢ TRV REAR vV Vv 136
D.alloeum ka1 mTVvpofvc TR 4L QE 132
F.arisanus k A 1 M T VoV c TR RESL Q E 132
M.demolitor 1 A 1 Mk vVJDRNV ¢ TIRVEELY Q A 134
2 FABP
Fig.2 Multiple alignment of the FABP amino acid sequences from different species
3 (Di Pietro et al, 2001)
2
FABP
, FABP R 5
s FABP cDNA

>

(Tanaka et al, 2014) FABP

FABP
72%

69%
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Fig.3 Phylogenetic tree analysis of FABPs from P. trituberculatus and other species
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Fig.4 The relative expression of FABP gene in various tissues FABP s
of P. trituberculatus
(P<0.05), ’
120 ’
(Vogt et al, 1985) FABP
c
10} ¢ , 2011)
i 8f FABP :
o c
@ FABP
4r b
b b
2r ' * ( 2012)
R A EEND ABP
1 58 1§:1] IEE IVHER VA VIEA
5 FABP
Fig.5 The relative expression of FABP gene in ovarian
development (PUFA), (2011)
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CLONING AND EXPRESSION ANALYSIS OF FATTY ACID-BINDING PROTEIN
IN OVARIAN DEVELOPMENT OF PORTUNUS TRITUBERCULATUS

YAN Ke-Er', MU Chang-Kao"?, WANG Chun-Lin"?, LI Rong-Hua"? ~ YANG Chun-Lei’

(1. Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo University, Ningbo 315211, China;
2. Collaborative Innovation Center for Zhejiang Marine High-efficiency and Healthy Aquaculture, Ningbo 315211, China,
3. Ocean and Fishery Office of People's Government of Hepu, Xiangshan 315733, China)

Abstract As being the members of intracellular lipid-binding protein superfamily, fatty acid-binding proteins (FABPs)
play an important role in absorption, transportation, and metabolic regulation for long-chain fatty acids. To understand the
function of these FABPs during the ovarian development of Portunus trituberculatus, we applied reversed transcript PCR
(RT-PCR) and rapid amplification of cDNA ends (RACE) techniques to clone the FABP (coded as PtFABP), and detected
its gene expression by quantitative real-time PCR. The full-length of FABP is 893bp, including a 289bp 5'-untranslated
region (UTR), a 199bp 3'-UTR and a 405bp opening reading frame (ORF) encoding 134 amino acid protein whose
isoelectric point (pl) is 5.92 and molecular mass is 15.13kDa. The deduced amino acid sequence of FABP exhibited the
highest identity with that of Eriocheir sinensis (72%). FABP mRNA was detected in the hemocyte, hepatopancreas, muscle,
gill, eyestalk, heart and ovary. As the result of real-time quantitative PCR (qQPCR) shows, the PtFABP was expressed in all
the tested tissues, of which the highest in ovary, intermediate in hepatopancreas and eyestalk, lowest in heart, gill, muscle
and hemocyte. Moreover, the expression of the PtFABP mRNA in the ovarian development stages was increased first and
then decreased, it appeared at stage IV (nearly-mature), and then decreased after ovulation. We believe that this
phenomenon was resulted from the substantial accumulation of lipids during ovarian development stage in order to
maintain normal growth state after ovulation. Therefore, the PtFABP is important in regulating the ovarian development
and storing energy for embryo development of P. trituberculatus.

Key words Portunus trituberculatus; fatty acid-binding protein; gene cloning; ovarian development
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