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Cloning, prokaryotic expression of cattle Ghrelin gene and
biological activity detection of the expressed protein
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Abstract: The cDNA of cattle Ghrelin gene was amplified from abomasum fundic gland mRNA of Qinchuan Cattle by RT-PCR.
PCR product was cloned into the T vector pGM-T to construct pGh-T1 for sequencing. Then the cDNA was subcloned into the
prokaryotic expressing plasmid vector pET32a (+) and transformed into host Escherichia coli strain BL2I (DE3) for expression. The
expression of pGh-32 mature Ghrelin protein was induced by IPTG and was identified by SDS-PAGE. The expression product was
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observed with soluble protein and inclusion body. Western blotting showed that the recombinant protein was recognized by
his-antibody specifically. The protein was purified by Ni-NTA column and was used to inject rabbits to obtain polyclona antibody.
ELISA result showed that the antibody titer was 1:12 800. The immunohistochemistry test between the hypothalamus arcuate nucleus
and the antibody showed that fusion protein had biological activity. This will provide a basis for further study on the biological
function of Ghrelin protein to growth and development and fat deposition of cattle.
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Table 1 Primers used in the study

Name Sequence (5'-3")

G-1-H ATggatccATGCCCGCCCCGTGGACC

G-4 ATaagcttTCACTCGTTAGCCAGGGTTTCTTCAG

Italic: protection base; lowercase: BamH I site;
underline: initiation codon

Italic: protection base; lowercase: Hind 11 site; underline: reverse
complemented sequence of the 3’ end of exon 3; the other base
were the reverse complemented sequence of the exon 4

15 RT-PCR %[ ZE)I|4 Ghrelin EE 4L X

Trizol MRNA,
RNA  ODag0/280, 1.8~2.0
RT-PCR 367bp  Ghrelin cDNA
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DH5aq, PCR
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, 10 000 r/min
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, 10 min, 10 pL
SDS-PAGE

1.7 KBFEFIE Ghrelin EE B EHMAA
54

IPTG (2h
4h 6h) , pGh-32 6~8 h
, pGh-32  His 351 bp
(11 kD ) 31 kD pET32a(+)
His ,
20 kD
His-Ghrelin
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(PMSF) 4 30 min )

( )
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Fig. 1 Construction of Ghrelin gene mRNA (A) and the
agarose electrophoresis of RNA from the cattle abomasum
fundic gland (B).

400 bp

& 2 ELAFKK pGh-32 Bam H | #1 Hind 111 Bg 1] &l 1%
Fig. 2 The BamH | and Hind IIl pattern analysis of the
recombinant plasmid of pGh-32. 1: 1kb marker, from upper to
bottom: 10 kb, 8 kb, 7 kb, 6 kb, 5 kb, 4 kb, 3 kb, 2 kb, 1 kb; 2:
the fragment of pGh-32 digested by BamH I and Hind III; 3:
marker I, from upper to bottom: 600 bp, 500 bp, 400 bp,
300 bp, 200 bp, 100 bp.
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(20 kD His 11 kD , 3)
PBS 3 ,

80 uL 10 mg/L 40 pL 100 nml/L
PMSF( ) , 4 30 min
, 4 8000><g 15 min,

( ) SDS-PAGE,

His-Ghrelin

) His-Ghrelin

( 4

—29kD

3 pGh-32 &&= SDS-PAGE
Fig. 3 SDS-PAGE analysis of His-Ghrelin fusion protein in
pGh-32. 1: uninduced pET32a+; 2: induced pET32a+; 3: uninduced

pGh-32; 4—6: induced pGh-32 for 2, 4 and 6 h; 7: protein marker,
from upper to bottom: 99, 66, 44, 29, 20, and 14 kD.

1 2 3 4 5 6

4 pGh-32 REFYHI A AMSERED
Fig. 4 SDS-PAGE analysis of the solubility of His-Ghrelin
fusion protein in pGh-32. 1: anabacteria; 2: supernatant fluid;

3—6: urea inclusion body.
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the Fig 3; 2: the immunoblot of positive serum and protein; 3:
the immunoblot of negative serum and protein.
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Fig. 5 Titration of the immunized rabbit serum to His-Ghrein 2, GH ,
fusion protein dilutions. GHRH
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Fig. 6 Identification of His-Ghrelin fusion protein by Western ) )
blotting (prokaryotic expression). 1: protein marker, the same to Ghrelin
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