
 

Sequences and cloning and expression of the BMSA1 and BmSA5-1-1 proteins 
 
 
1. BMSA1 
By connecting BMSAl gene to vector PGEX-4T-3, it was recombined, expressed and 
purified in E. coli BL21 (DE3). The molecular size of recombinant BMSAl fused with 
GST tag was about 59 kDa. Hamsters were immunized with recombinant BMSAl and 
the positive serum obtained could recognize the natural protein of B. microti with a 
molecular size of about 33 kDa. 

Babesia microti secreted antigen 1，BmSA1 

 
Fig. 1.1 Comparison of the homologous sequence of BMSA1 and the N-J tree 

   

 

 
 



 

 
 

 
 
2. BmSA5-1-1 
Babesia microti BmSA5-1-1 gene was inserted into pET28a vector through BamHI 
and XhoI. The size of the inserted gene was 378 bp, and the pET28a expression vector 
was constructed. The constructed expression vector was transformed into BL21 (DE3) 
competent cells, and the induced band was consistent with the expected molecular 
weight of 15 kDa.   
 

 
Fig.2.1 Comparison of the homologous sequence of BMSA5-1-1 and the N-J tree 

 



 

 
Figure 2 .2 Cloning and expression of the BmSA5-1-1 protein 
A- M: Protein marker, A1: Pre-induced protein, A2: Induced protein, A3: Supernatant of induced 

protein, A 4: Precipitation of induced protein. 
B- M: Protein marker, B1: Pre-purified protein, B2: Flow in liquid of protein, B 3-7: Purified 

protein in different concentration. 
C- M: Protein marker, C1: 1ul Recombinant BmSA5-1-1 protein, C2: 2ul Recombinant 

BmSA5-1-1 protein, C3: 1ug BSA standard protein, C4: 2ug BSA standard protein, C5: 4ug 
BSA standard protein. 

 
 
 
 
 
 
 
 
 


