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(O. niloticus) ghrelin 3£ K cDNA JF 51 {4 57 X 15
BT 2519, L cDNA 58 — 85 0 B, FH 48 5 51
P&t (ghrelin-F 5 ghrelin-R)$" 1 ghrelin 3 K {4
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Table 1 Primers used for cloning and assay of ghrelin gene
5|4 Primer Ji#& Usage 5|9 7% Primer sequence
ghrelin-F ¢DNA §"8# To amply the cDNA sequence 5-TCAGAATCAGATGAAAAGCA-3'
ghrelin-R cDNA $"#% To amply the cDNA sequence 5-GTTGATTGATGCTTTATTGT-3'
RT-F e 5E 5 RT-PCR Semi-quality RT-PCR 5'-CATAATCTGAAGCGGCTG-3'
RT-R 25 B RT-PCR Semi-quality RT-PCR 5'-CAAAGTGAAGTCCTCCAGAATC-3'
B-actin-F A 5E 7 RT-PCR Semi-quality RT-PCR 5'-ATGGTGTGACCCACACAGTGCC-3’
B-actin-R 2 5E 7 RT-PCR Semi-quality RT-PCR 5'-TACAGGTCCTTACGGATGTCGA-3'
ghrelin-R1 S 7 # PCR Real-time PCR 5'-GTGAAGTCCTCCAGAATCGGTC-3'
ghrelin-F1 S} 5 7 PCR Real-time PCR 5'-GTAGTCCGCCAAGTCTTCTGCTC-3'
B-actin-R1 S} 2 # PCR Real-time PCR 5'-TGTGGTGTGTGGTTGTTTTG-3'
B-actin-F1 S} 2 i PCR Real-time PCR 5'-CAGCAAGCAGGAGTACGATGAG-3’
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A1 pg B RNA ] DNase(Promega) &b B 5 f2 %
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T B Jg % 4E 48 (O. hornorum ,EF371464) @20
BT W AR (O. mossambicus, ABOT7764)  (27)
JB % B k41O, niloticus, AB104859) @27
B4 (D. labrax,DQ665912) @2n
R (A. schlegelii, AY643808) 27
BB (A. japonica, AB062427) @27
W50 (1. punctatus, AB196449) @7
4:10.(C. auratus, AF454389) 27
UT 85 (O, mykiss, AB096919) 27)
I (R. esculenta s AM055941) (28)
X (G. gallus, AB158617) (24)
JNELCM. musculus, AB060078) (24)
KB (R. norvegicus, AB029433) (24)
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WL Oncorhynchus mykiss
X% Gallug gallus
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TR Bk B 1y 971 I e 0 s £ A A HE 2 ) 110 2 R TR
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ARERFEIEE. MEEF LY IEM e P Pk
i ghrelin & K A [A] I 1 2 3K 21 100 %0, 55 R 28 s
(Dicentrarchus labrax) W RIVEME R 81. 8% , 15 A
(Acanthopagrus schlegeli) W) TR Y% K 86. 4% ; 5
W85 (Oncorhynchus m ykiss) ghrelin-1, ghrelin-2
[l 4 3 69. 2%, 73. 9% 5 5 8% (Tetalurus
punctatus) 4 (Carassius auratus) . 88 i (An-
guilla japonica) W TRIR 55 h 64 %6 .55 % .72 % .
528 (Rana esculenta) 3% (Gallug gallus) VA N
FLEW B (Rattus norvegicus) v N (Homo sapiens)
FR) ) 5P AT L 430 R A1 06,5206 .47 %6 .47, gh-
relin K& R 2056 1 e 910 0 2 110 2 4 i AL 546 e 1Y
R G (K 2)

GSSFLSPSQKP—QNKV-—-KSSRIGR

GSSFLSPSQKP QNKV-—KSSRIGR

GSSFLSPSQKP QNKV-—KSSRIGR

GSSFLSPSQKP QSRG—KSSRVGR

GSSFLSPSQKP QNRG——KSSRVGR

GSSFLSPSQRP—QGKDK-—KPPRVGRR

GSSFLSPTQKP——QNRGDRKPPRVGRR

GTSFLSPAQKP—QGR—RPPRMGRR

GSSFLSPSQKPQVRQGKG—KPPRVGRR

GTSFLSPTQKP—QGR—RPPRVGRR

GSSFLSPTYKNIQQQKDTRKPTARLHRR

GSSFLSPEHQKAQQRKESKKPPAKLQPR

GSSFLSPEHQKAQQRKESKKPPAKLQPR
GSSFLSPEHQRVQQRKESKKPPAKLQPR

HREFTEEEEHMEEINYWH ghrelin EE B AR EEERF T LR

Comparisons of amino acid sequence of mature ghrelin among Zanzibar tilapia and other vertebrates
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Fig.2 The phylogenetic tree based on the amino acid sequences of ghrelin precursor of Zanzibar tilapia and other species
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M1 2 34567 8910111213141516171819 2021

M:DNA marker; 1~10 S #f 1 2 20 AR - B LA 2B 1K
B8O RT O T E 511 A s 12~ 21 A RE A, 4141
it 7 [6) ME £8, Lane 1-10: stomach, muscle, pituitary, gill, heart,
liver, spleen, ovary, intestines, kidney for female; Lane 11 was
blank;Lane 12-21 were tissues for male in the same order.

B3 RT-PCROMEMEFTIEE
ghrelin mRNA BB R R %
Fig.3 Analysis of ghrelin mRNA expression in tissues
of Zanzibar tilapia by RT-PCR
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FEARKE T — 45 B2k b o 4R 4R Il U5 A O R AL
R, 0.997, R, 4 0. 997, & K435 K — 3. 11 A
—3.29, UL W92 62 B PCR Ay J3 5 42 11 %5 4, 460
gERIfFEN,

DU S 50 14 53 #7465 S e R YLk 4 #4 b ghre-
lin FE BRI B9 AR X 28 35 & 3 5 F %) B 4 (ghrelin mR-
NA HHX} ik = ghrelin Bk 5 (Xg) /B-actin Y
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T R AN Y 2 1k e R 4 b A R RIS
RBE TN T 47,3 58 4)

SO0
=
=}
furt

(=
(=]
+
(=
(=]

—

PLHRAL Fasted group X[ 4] Control group

Souounouon

Ghrelin/ B -actindf % # ik it
CUlm R NWW A S

B4 NEMEERETEEEH
ghrelin mRNA & iX = #I & g
Fig.4 Effect of fasting on expression of ghrelin

mRNA in Zanzibar tilapia stomach

3 W ®

A5y v B Y a7 AR Je % AE (1 ghrelin P Y
cDNA 275 BA F1 H Al ) F ghrelin J& AR L HY
ZERRRAE, B A ghrelin £& 57 (9 1 24 0 51
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Abstract Ghrelin precursor cDNA was identified from the stomach of Zanzibar tilapia,Oreochromis
hornorum by RT-PCR. The total sequence of ghrelin was 833 bp in length,consisting of 97 bp of 5'-un-
translated region(UTR) ,412 bp of 3'-UTR and 324 bp open reading frame (ORF)encoding 107- amino-
acids prepro-ghrelin. The nucleotide sequence identities among Zanzibar tilapia and other tilapia are above
99.0%. The expression of ghrelin genes in stomach, muscle and pituitary and some other tissues in male
and female Zanzibar tilapia were detected by RT-PCR. The results showed that ghrelin was widely dis-
tributed in Zanzibar tilapia tissues. High expression levels were detected in stomaches of both female and
male individuals,but there were different expression levels in other tissues detected between females and
males. The expression level of ghrelin in female muscle was 132 times higher than in male’s. The effect
of fast on ghrelin expression in Zanzibar tilapia was also investigated using relative RT-PCR. The results
indicated that the expression level of ghrelin in stomach increased in the fasting individual much more
than in the normal feeding individual. The highest ghrelin expression level in fasting individual was 47. 3
times than the lowest in normal ones.
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