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Molecular cloning, tissue distribution and the expression in the
regulation of food intake of prepro-orexin in Nile
tilapia (Oreochromis niloticus)
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Animals, School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China; 2. Department of Biology, School of
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Abstract: We cloned the full length of tilapia prepro-orexin cDNA using RT-PCR and rapid-amplification of cDNA
ends (RACE). The full-length of prepro-orexin cDNA was 648 bp containing an open reading frame of 423 bp. The 140
amino acid prepro-orexin protein included a 37 AA signal peptide, a 43 AA Orexin-A and, and 28 AA Orexin-B and the
end of the 32 AA peptide of unknown function. The expression of prepro-orexin on tissue distribution, peri-prandial
changes, starvation and re-feeding were quantified by real-time PCR. We found that prepro-orexin mRNA was present in
all tissues tested and that the highest level was observed in hypothalamus. Expression levels were significantly higher at
mealtime (0 h) than before (—2 h, —1 h) and after (+1 h, +2 h) mealtime. Fasting for 2, 4, 6 and 8 d caused significant
increases in prepro-orexin mRNA expression in the hypothalamus, and after re-feeding, expression levels of prepro-0
rexin mRNA returned to the same level compared to that in the fed group.
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Tab.1 Nucleotide sequences of the primers used for the cDNA of tilapia prepro-orexin and real-time PCR

Primer

Sequence

Primers for partial fragment
P1
P2
P3

3'-RACE
Primers for 3'-RACE

F1
F2

5'-RACE
Primers for 5'-RACE

R1
R2

Adaptor primers
AUAP
AAP

PCR
Primers for real-time PCR

5' ATG(GTC)(CT)GCTGCT(GC)(GT)CTC(AT)(GC)CT 3'
5' GGCATCCTCAC(GTC)CTGGGCAA 3'
5' TCCTC(AC)(AG)AGCT)CCTCTT(GC)CCCAT 3'

5" AGAGGACGAGTATCGCTTTCAG 3'
5'TTTCAGAGCCGACTCCAACAG 3'

5" AATGGTCGTTCCAGATTGAG 3'
5' GTCAGAATCCCTGCTGCTTG 3'

5' GGCCACGCGTCGACTAGTAC 3’
5" GGCCACGCGTCGACTAGTACGGGGGGGGGG 3’

qF1 5' GTCCCTGCCGCCTTTATGTG 3 '
qR1 5' GCTTGGTTCCTGGAGCCTTG 3 '
18S-F 5' CCTGAGAAACGGCTACCACATCC 3’
18S-R 5" AGCAACTTTAGTATACGCTATTGGAG 3’
PCR 100 , (telencephalon) (cerebellum) (optic tectum)
PCR(Nested PCR), P2 P3, (medulla oblongate) (liver) (kindey)
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: proTRT : 10 Real-time PCR cDNA
Platinum® SYBR® Green qPCR SuperMix-
1.2.3 3 DNAssist UDG Real-time PCR
2.0 DNAtools 6.0
SignalP3.0 Chen et al (2009) ,
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Orexin , DNAstar 30 s, 40 ,
Mega3.1 , s PCR
Neighbor-Joining Orexin , PCR
1.2.5 Orexin
1.2.4 Orexin ,
(hypothalamus) (pituitary) 2
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Fig. 1

Putative signal peptide was in bold letters. Orexin-A amino acid sequence was single underlined while Orexin-B was double underlined. Cleavage
sites for proteolysis were shaded. Stop codon was indicated by asterisk (*). The two poly-adenylation signals (aataa) were wave-underlined.
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The full-length cDNA sequence and deduced amino acid sequence of the tilapia prepro-orexin
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Tilapia  wLwFPTKFQEAAGMEMN-NRKAMVLVLLLLLSGLACDAHSVSE==CCREPSRPCRLYVLLCR=—=—==SG

Medaka —MWDPSNVYRAAGMETS—NRKSLALVLMLLLSQADCDPHSVAE—CCRKPSRSCPLYALFCG——— SG
Fugu MMWFPTN | GKGTRMSD—ROKVPVLLFMLLLSGLACDAHSVSE—CCRQPSRSCRLYVLLCR———— SG
Cod MEKWSSTVSAQTPAGVEKSVLEKR | GVLVLVLLASHTLCDAHSVSASCCSREPPRACRLYVLLLCG-PVGGA
Goldfish  ——  _ CT-AKRVOLLLFMALLAHLARDAEGVAT-—CCSSASRSCKLYE | LCRAGRRNDT
Zebrafish — ——————————MDCT-AKKLGVLVFMALLAHLARDAEGVAS-—CCARAPGSCKLYEMLCRAGRRNDS
Human — —  __MNLPSTKVSWAAVTLLLLLLLLPPALLSSGAAAQPLPDCCROKTCSCRLYELLHG———————
Pig ~——————MNPPFAKVSWATVTLLLLLLLLPPAVLSPGAAAQPLPDCCROKTCSCRLYELLHG=——————
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Pig AGNHAAG I LT RPGPPGLGGRLORLLGA-SGNHAAG ILT hGAEPAPRLCPGRR
Rat oo AGNHAAG I LT RPGPPGLOGGRLORLLGA-NGNHAAG I LT hGAELEPYPCPGRR
Frog —————————TGNHAAG | LTGKRRSDFQTMOSRLORLLAG-SGNHAAG I LT EQDKVETNC | NGLM
O - potel ek cdek: . dololololok -
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2 Orexin
Fig. 2 Alignment of the amino acid sequences of prepro-orexin among tilapia and other vertebrates
< 7 < 7 GKR GRR Orexin-A  Orexin-B
Orexin GenBank (Homo sapiens): NP_001515; (Rattus norvegicus): NP_037311;  (Sus scrofa): NP_999321;
(Gallus gallus): NP_989516; (Carassius auratus): ABK58728; (Danio rerio): NP_001070860; (Oreochromis niloticus): ACT65742;
(Gadus morhua): ABF29871 (Oryzias latipes) (Takifugu rubripes) (Faraco et al, 2006)

The identical, highly conserved and less conserved amino acid residues are indicated by (), (), ( ) respectively. GKR and GRR cleavage sites were boxed
while the mature peptide sequences of Orexin-A and Orexin-B were shaded. The GenBank accession numbers of pre-orexin amino acid sequences used for
analysis are: human, Homo sapiens (NP_001515); Rat, Rattus norvegicus (NP_037311); Pig, Sus scrofa (NP_999321); Chicken, Gallus gallus (NP_989516);
Goldfish, Carassius auratus (ABK58728); Zebrafish, Danio rerio (NP_001070860); Tilapia, Oreochromis niloticus (ACT65742); Atlantic cod, Gadus morhua
(ABF29871). The sequences of Medaka (Oryzias latipes) and Fugu (Takifugu rubripes) were obtained by searching the genome databases (Faraco et al, 2006).
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