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Abstract: In order to characterize the immunogenicity and immunoprotection of the Staphylococcus aureus (S. aureus) surface
protein Clumping factor A (CIfA), we amplified clfa genes from S. aureus Newman strain, Wood46 strain and HLJ23-1. The clfa
gene from Newman strain was subsequently inserted into pQE-30 vector and the recombinant plasmid was transformed into
Escherichia coli strain M15 (pREP4). The recombinant CIfA protein was expressed and purified. Then, we immunized mice with the
purified recombinant protein. The antibody level and the concentration of cytokines were measured by enzyme-linked
immunosorbent assay. Finally, immunized mice were challenged with S. aureus Newman, Wood46 and HLJ23-1. These results
suggested that clfa gene sequences were highly conserved, and the recombinant CIfA was expressed correctly with good antigenicity.
The antibody titer and the concentration of cytokines in the immunized groups increased significantly (P<0.05) compared with
control, and the mice in the immunized groups were protected against the challenge strains to some extent. These results showed that
the CIfA had high immunogenicity and immunoprotective potential.
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Fig. 1 Agarose gel electrophoresis of PCR products of clfa
gene. M: DL2000 DNA marker; 1: PCR product of Wood46
strain; 2: PCR product of Newman strain; 3: PCR product of
HLJ23-1 strain.
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Fig. 2 Identification of the recombinant pQE/clfa plasmids by
PCR. M: DL2000 DNA marker; 1: PCR product of the
recombinant plasmid.
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Fig. 3 Identification of the recombinant plasmids by enzyme
digestion. M: DL15000 DNA marker; 1: product of restriction
endonuclease digestion.

4 EH CHA ZBRIER LA SDS-PAGE Rk R
Fig. 4 SDS-PAGE assay of the expressed and purified product.
1: uninduced E. coli M15 (pQE/clfa+pREP4); 2: induced E. coli
M15 (pQE/clfa+pREP4); 3: purified CIfA protein; M: protein
molecular weight marker.

5 ZFEH%JEMFER Western blotting &5 R
Fig. 5
immunized with the expressed CIfA as the first antibody. 1:
uninduced E. coli M15 (pQE/clfa+pREP4); 2: induced E. coli
M15 (pQE/clfa+pREP4); 3: purified CIfA protein.

Western blotting analysis of serum from the mice
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Fig. 6 Western blotting analysis of serum from the mice
immunized with Wood46 whole cell as the first antibody.
1: uninduced E. coli M15 (pQE/clfa+pREP4); 2: induced E. coli
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Fig. 7 Dynamic curves of antibody level in the sera (n=3).
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Table 1  Concentrations of cytokines in sera of the
immunized and control mice (M+SD)

Immunization

M15 (pQE/clfa+pREP4); 3: purified CIfA protein. aroups IL-2 IL-4 IFN-y
2.4 I sHikok ey #E ) 100 pg CLFA  110.26£13.70"  120.0£18.19"  123.76+38.67"
ELISA CIfA 50 pg CLFA 80.95+13.32" 76.35£19.50°  94.80+35.48"
Control 55.54+14.15 46.09+14.09  68.03+£36.69
35d . 100 ug " P<0.05, n=3.
140 000~160 000 (153 333+11 547); 50 pg
40 000~80 000(66 666.7+23 094) 26 WMHHER
, , Wood46 , , 100 pg
,35d 50 pg 62.5% 25%;
( 7 HLJ23-1 R ,100 ng 50 pg
25 HEEARIEBEARMEFMMEEFESEXT L 62.5%  62.5%;
ELISA Newman , , 100 ug 50 pg
IFN-y IL-4 IL-2 , 87.5%  25%(
IFN-y IL-4 IL-2 2)
(P<0.05)( 1)
®k2 EHCHARERAZHEBATKERFER
Table 2 Lethal challenge of CIfA-immunized mice with S. aureus strains
Challenge strains Challenge dosages(CFU) Immunization dosages (pg) No. of trials No. of surviving Survival rates
100 8 5 5/8
Wood46 3.0x10° 50 8 2 2/8
no antigen 8 0 0/8
100 8 5 5/8
HLJ23-1 1.0x10° 50 8 5 5/8
no antigen 8 0 0/8
100 8 7 7/8
Newman 2x10" 50 8 2 2/8
no antigen 8 0 0/8
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