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Abstract: In order to improve the expression of recombinant human atrial natriuretic peptide (ANP), a new plasmid
(pET28a(+)/ANP;) containing 3 tandem ANP genes with lysine codon as the interval linker, was constructed. Target gene
was transformed into Escherichia coli BL21 (DE3) and induced by IPTG, about 60% of the total-cell-protein was the target
protein, Hiss-ANP;. After denaturation and refolding, it was digested by Endoproteinase Lys-C and Carboxypeptidase B
(CPB) and then purified by a series of purification processes, about 16 mg purified ANP monomer could be obtained from
one liter bacteria broth of shaking culture. Ultimately, the purity of protein was above 90% determined by UPLC and
Tricine SDS-PAGE, its molecular weight was 3 080 Da according to LC-MS identification and it was proved to be
equivalent to the reference product by ELISA. The use of tandem gene expression can provide a new possible model for the
expression of other peptide drugs.

Keywords. atrial natriuretic peptide, tandem expression, peptides purification
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Fig. 1 Amino acid sequence and structure of atrial
natriuretic peptide(ANP) .
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Fig. 2 Construction of pET28a(+)/ANP; recombinant
prokaryotic expression plasmid. (A) 1: PCR products of
ANP3; 2: DL2000 DNA marker. (B) 1: A-Hind TIT digest DNA
marker; 2: digestion identification of pET28a(+)/ANP; with
Ndel #A Hind I11; 3: DL2000 DNA marker.

® 010-64807509

2.3 UPLC-C18 m+E#& M BBIER

pH 65 1 50
Lys-C 4 C 2h 0.45 pm
[1] sample
Nuvia S
(2] (Nu-El) (3]
(Nu-E2) [4] ANP (Nu-E3)
[5] K ANP (Nu-E4)
0.1 mg/ml.  ANP [6]
UPLC-C18 ( 4C 5A B)
24 FOESTEMER ANP LIERE K &
ANP FE
241 ANP
K ANP (Nu-E4)
pH (pH 7.65) 1 800

E 3 FSRERMEXNEHLHER ANP;RIZEHIFN

Fig. 3 Effect of inducing temperature and time on the
expression of ANP;; 1: pET28a(+)/ANPy/BL21(DE3)
noninduced; 2: supernatant of pET28a(+)/ANP5/BL21 (DE3)
induced by 25 ‘C, 2 h; 3: inclusion body of pET28a
(+)/ANPs/BL21(DE3) induced by 25 °C, 2 h; 4: supernatant
of pET28a(+)/ANPs/BL21(DE3) induced by 37 C, 2 h; 5:

inclusion body of pET28a(+)/ANP;/BL21 (DE3) induced by
37 °C, 2 h; 6: unstained protein ladder; 7: supernatant of
pET28a(+)/ANPy/BL21(DE3) induced by 25 C, 4 h; 8:
inclusion body of pET28a(+) /ANP;/BL21(DE3) induced by
25 °C, 4 h; 9: supernatant of pET28a(+)/ANP;/BL21(DE3)
induced by 37 ‘C, 4 h; 10: inclusion body of pET28a(+)/
ANP3/BL21(DE3) induced by 37 C, 4 h.
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Fig. 4 Purification chromatogram and 12% Tricine-SDS-PAGE analysis. (A-D) Chromatogram of Ni** column,
Sephadex G25, the 1st Nuvia S column, the 2nd Nuvia S column respectively. (E)1: pET28a(+)/ANP;/BL21(DE3)
noninduced; 2: bacterium of induced pET28a(+)/ANP;/BL21(DE3); 3: supernatant of induced pET28a(+)/ANPs/
BL21(DE3); 4: inclusion body of induced pET28a(+)/ANP;/BL21(DE3); 5: denatured solution of the inclusion body;
6-7: flowthrough of Ni*" column (Ni-FT), elution of Ni*" column(Ni-E); 8: loading buffer control; 9: unstained
protein ladder. (F) 1: elution of Sephadex G25 (G25-E); 2-3: elution 4 and elution 3 of the 1st Nuvia S column
(Nu-E4/E3) after Lys-C digestion; 4: elution from the 2nd Nuvia S column (Nu-3E) after CPB digestion; 5: pageRuler
prestained protein ladder.
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Fig. 5 UPLC-CI18 chromatogram of recombinant protein ANP; after LysC digestion. (A-B): ANP standard sample
eluted around 5.27 min, ANP fractions contained K(Nu-E4) eluted at around 4.72 min, ANP monomer(Nu-E3) eluted
at around 5.27 min.
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Fig. 6 MS spectrum of ANP containing K (Nu-E4) and Nu-E4 digested by CPB. (A) Comparative spectrum of ANP
standard substance and Nu-E4 digested by CPB. (B) Comparative spectrum of digested Nu-E4 nonreduced(up) and
reduced by DTT(down).
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Fig. 7 UPLC-CI18 chromatogram of ANP fractions contained K after CPB digestion. (A) ANP fractions contained K
after CPB digestion. (B) ANP standard sample and ANP monomer (Nu-3E) eluted at around 5.30 min.
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