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Yeung (2006) ExTaq PCR kit Taq™ TaKaRa
ghrelin s ghrelin mRNA E.Z.N.A Gel Extraction Kit
E.Z.N.A Plasmid Extraction Kit Omega Bio-Tek
( 2 7 ) ghrelin InsT/Aclone™ PCR Product Cloning Kit
mRNA s ghrelin Fermentas X-gal IPTG
; 100bp DNA
, PCR(real-time quantitative Ladder ; PCR
PCR) )
mRNA 1.1.3 PTC-200 thermocycler PCR
s DNA ) MF Research (U.S.A) ;
mRNA RT-PCR ABI PRISM 7900 Sequence Detec-
PCR s tion System (Applied Biosystems); Gel Doc
ghrelin , 2000 BioRAD (U.S.A) ;
5804R Eppendorf
(Germany) ;
1
1.1 1.2
1.1.1 1.2.1 RNA 80
2007 5—6 , , Trizol Reagent
(Acanthopagrus schlegeli) RNA, ODy0
, 110.5—120.7¢g RNA , OD160/ODsg
200 , 2 RNA DEPC , 80
180 9 1m’ , 1.2.2 (RT) ¢cDNA  RT
, 1/3, 2 20ul, RNA 2ul 2.5mmol/L dNTP 2ul oligo(dT);s
) (16pmol/L) 2ul 5 4ul AMV
26.5—27.8, 26.5—30.0 , 1ul (5U) RNasin 1ul (40U), DEPC
12L: 12D 20ul PCR , 42
1 2 , 45min 99  Smin AMV
3 , 20 2 1.2.3 (Yeung et al, 2006),
ghrelin B-actin
, 14 2 , B-actin ghrelin mRNA
2 12 7 , 7 ghrelin F1: CAGCAGAAACATGCTGAT
7 , 8:00 CTC RI1: CTGAGACTCTGGGATGTGGTG,
16:00 1 148bp; P-actin F2: ACCCAGATCA
027 2 TGTTCGAGACC R2: ATGAGGTAGTCTGTGAGG
7 5 ., , TCG, 212bp
, , 1.24 PCR PCR
DEPC , 2ul 10<PCR 2ul 2.5mmol/L dNTP 2ul
80 0.5U/ul TagDNA  2ul 10pumol/L 1ul
1.1.2 RNA Trizol Reagent 15mmol/L MgCl, 2ul, DEPC
Invitrogen ReverTra Ace-a-TM Kit 20ul 94 Smin; 94 30s

Real-time PCR Master Mix TOYOBO

55 45s 72 40s, 36 ;72
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7min 0.995, B-actin  ghrelin real- time
1.2.5 PCR 1.5% PCR PCR

, E.Z.N.A Gel Extraction Kit s B-actin
PCR InsT/ ghrelin , ,
Aclone™ PCR Product Cloning Kit ,
PCR pGEM®-T 2.2
T, DNA , cDNA
DH;s« , Amp 10% (n = 3) ,
X-GaL IPTG LB , 37 , 2%
, Amp+/LB 37 s [B-actin
200r/min s s
, PCR (EcoR ) ghrelin/B-actin®=SE ghrelin mRNA
1.2.6 2.2.1 ghrelin
oD 1 , 2 ,
10 ) ghelin mRNA R
PCR 20ul, Mix , ghrelin mRNA R
10ul (10pmol/L)0.4pul DNA 7 ghrelin 2
Tl SYBRGreen 0.04pul (P<0.05)
8.2ul  Real-time quantitative PCR 95 222 ghrelin
60s; 95 15s 55 15s 72 ,
30s, 40 > ghrelin mRNA ,
, (65—95 0.2 2 ghrelin mRNA
L) : 180%, 7,
1.2.7 ABI PRISM 7900 ’ (P<0.05)( 1)
Sequence Detection System Real-time PCR 2.2.3 ghrelin
Master Mix ghelin cDNA ) ’ ghrelin
2.6 3 mRNA , 7,
(C)  cDNA (P<0.05), 140%( 1)
2.2.4 ghrelin
1.2.8 (ghrelin/ 1 ’ ’
B-actin) - SPSS ghrelin
Duncan’s s P<0.05 (P<0.05), ’ ’
2 x 1 TRER R BE R EZHLR ghrelin mRNA ik
B 52 M)
2.1 Tab.1 The effect of different fasting stages on ghrelin ex-
pression in different tissues of 4. schlegeli
oD
, 10 , 6 d)
PCR ’ Ct ’ 0 0.96=+0.11° 0.50=2=0.09" 0.31=20.03"
, (B- 2 1.5620.11° 0.9020.17¢ 0.3020.06"
actin y = 1.559x + 27.409; ghrelin y= 1.8402x + 7 1.210.09" 0.75=0.02¢ 0.430.05"
27.498), [B-actin  ghrelin (P<0.05)
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PCR , (Unniappan et al, 2004),
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(2) PCR , mRNA ) 2



3 : (Acanthopagrus schlegeli) ghrelin 317

E >

, ghrelin mRNA > ,

E) 5

, ghrelin > ’ » 2005.
(ghrelin)
’ , 21(3): 265—268
> s , 2007. ——ghrelin
; , . , 13(5): 323—325
Ginzinger D G, 2002. Gene quantification using real-time quan-
titative PCR: An emerging technology hits the mainstream.
Exp Hematol, 30: 503—512
> ’ Giulietti A, Overbergh L, Valckx D, 2001. An overview of
, ghrelin mRNA > real-time quantitative PCR: application to quantify cytokine
gene expression. Method, 25(4): 386—401
Kaiya H, Kojima M, Hosoda H et a/, 2003a. Amidated fish ghre-
. lin: purification, cDNA cloning in the Japanese eel and its
ghrelin s L - .
biological activity. J Endocrinol, 176: 415—423
- (RT-PCR) ghrelin Kaiya H, Kojima M, Hosoda H et al, 2003b. Peptide purification,
mRNA R c¢DNA and genomic DNA cloning, and functional charac-
ghrelin (Nakazato et al, 2001) terization of ghrelin in rainbow trout. J Endocrinol, 144:
RT-PCR ghrelin 5215—5226
. Kojima M, Hosoda H, Date Y, et al, 1999. Ghrelin is a
mRNA ghrelin mRNA growth-hormone-releasing acylated peptide from stomach.
( 2 ) ; 7 Nature, 402: 656—660
R (Unniappan Nakazato M, Murakami N, Date Y et al, 2001. A role for ghrelin
et al, 2004) ghrelin in the central regulation of feeding. Nature, 409: 194—198
Parhar I S, Sato H, Sakuma Y, 2003. Ghrelin gene in cichlid fish
is modulated by sex and development. Biochem Biophys Res
ghrelin Commun, 305: 169—175
GHS-R 5 NPY AGRP Orexin Tichopad A, Pfaffl M W, Didier A, 2003. Tissue-specific expres-

sion pattern of bovine prion gene: quantification using

NPY AGRP  Orexin

ghrelin (PVN) Y1 real-time RT-PCR. Mol Cell Probes, 17: 5—10
nniappan S, Canosa L F, Peter , . Orexigenic action o
CRFI Unniappan S, C LFP R E, 2004. Orexigeni i f
( ) ghrelin in goldfish: feeding-induced changes in brain and
(Volkoff et al, 2001) gut mRNA expression and serum levels, and responses to
ghrelin mRNA ( 2 ) central and peripheral injections. Neuroendocrinology, 79:

100—108

Unniappan S, Lin X, Cervini L ez al, 2002. Goldfish ghrelin: mo-

lecular characterization of the complementary deoxyribonucleic

ghrelin

ghrelin ,

acid, partial gene structure, and evidence for its stimulatory role
s in food intake. J Endocrinol, 143: 4143—4146
(PVN) Y1 Volkoff H, Peter R E, 2001. Interactions between orexin A, NPY
(CRF1) ,
ghrelin mRNA

and galanin in the control of food intake of the goldfish,

Carassius auratus. Regul Pept, 101: 59—72
Wren A M, Small C J, Abbott C R et al, 2001a. Ghrelin causes

(2 7 ) hyperphagia and obesity in rats. Diabetes, 50: 2540—2547
ghrelin mRNA , Wren A M, Small C J, Ward H L et a/, 2001b. The novel hypo-
, @ ) ghrelin thalamic peptld.e ghrelin st.lmulates food intake and growth
hormone secretion. Endocrinology, 141: 4325—4328
mRNA ’ ’ Yeung C M, Chan C B, Woo N'Y S et a/, 2006. Seabream ghrelin:
ghrelin mRNA (7 c¢DNA cloning, genomic organization and promoter studies.
) s ghrelin J Endocrinol, 189: 365—379



318 40

EFFECT OF DIFFERENT FASTING STAGES ON GHRELIN EXPRESSION IN BLACK
SEABREAM ACANTHOPAGRUS SCHLEGELI

MA Xi-Lan"?, ZHANG Yong', LIU Yun', HUANG Wei-Ren', LIU Xiao-Chun', ZHOU Li-Bin®

(1. State key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and Guangdong Provincial Key Laboratory for Aquatic
Economic Animals, Sun Yat-Sen University, Guangzhou, 510275; 2. Department of Life Science, Huizhou University, Huizhou, 516007)

Abstract To analyze the roles of ghrelin in food intake of black seabream in detail, real-time quantitative PCR was
adopted to examine the ghrelin gene expression. Total RNA was extracted from black seabream stomach tissue and the
fragments of target gene were amplified by RT-PCR with special primers. PCR product was cloned via pGEM-T Easy vec-
tor and plasmid extracted. The recombinant plasmid was identified by PCR amplification and restriction enzyme analysis.
Real time quantitative PCR was also applied to detect the ghrelin expression in stomach, intestine and hypothalamus tis-
sues during different fasting stage. The results show that the expression of ghrelin increased in stomach and intestine tissue
but not in hypothalamus tissue during a short period of fasting (2 days) (P<0.05) . However, during a long period of fasting
(7 days), the expression decreased in stomach and intestine tissue, but still higher than that of the control (P<0.05), which
was increased in hypothalamus tissue (P<0.05). Besides, the expression of ghrelin in different tissues at the same stage was
different (P<0.05). The expression of ghrelin in different tissues did change in different fasting stages, suggesting that
ghrelin is involved in the regulation of food intake in black seabream.

Key words Black seabream Acanthopagrus schlegeli, Ghrelin, Real-time quantitative PCR, Fasting




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


