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SPR Analysis and Immobilization 

The kinetic binding of GBP-ScFv fusion protein onto the surface of the SPR bare gold chip was 
characterized by SPR measurement using a BIAcore3000TM instrument (Biacore AB, Uppsala, 
Sweden) with an automatic flow injection system. A fresh SPR sensor chip was attached to a separate  
chip carrier for easy assembly in the SPR system. After the SPR chip was docked and primed,  
phosphate-buffered saline (PBS) was used to flush the activated surface, to minimize non-specific 
binding and any unbound sites by removing loosely bound material and dust.  

To examine successful immobilization of the genetically engineered fusion protein, GBP-ScFv, 
onto the gold sensor chip, 50 μL of the GBP-ScFv fusion protein (50 μg/mL) and the ScFv protein  
(50 μg/mL) as a negative control was bound onto the SPR gold chip for 10 min using a liquid-handling 
micropipette in the SPR system. Each surface was then washed with PBS. As shown in Figure S3, the 
dynamic and specific binding of GBP-ScFv onto the SPR chip was directly monitored in real-time. 
The SPR responses are indicated in resonance units (RUs). One RU corresponds to about 1 pg/mm of a 
bound biomolecule [1]. A sharp increase in the SPR signal up to about 4,000 RU was observed upon 
introducing GBP-ScFv solution onto the chip surface, and about 93% of the GBP-ScFv remained to 
the surface even after washing with PBS, which showed that most of the fusion protein was strongly 
immobilized onto the chip surface. The 4,000 RU value obtained implies that about 4 ng of GBP-ScFv 
was immobilized onto a gold surface area of 1 mm2 [2]. All SPR experiments in this study were 
conducted in PBS at a flow rate of 5 μL/min at 25 °C, and all sensorgrams were fitted globally using 
BIA evaluation software. 

Figure S1. Construction flow-chart of pET-6HGBP-ScFv expression vector in this study. 

 



Sensors 2012, 12 S3 
 

 

Figure S2. SDS-PAGE analysis of E. coli expressing 6HGBP-ScFv fusion protein (Arrow 
represents approximately 31.9 kDa). SM, protein size marker; 1, whole cell fraction of E. 
coli BL21(DE3) as a negative control; 2, whole cell fraction of E. coli BL21(DE3) 
expressing 6HGBP-ScFv; 3, soluble fraction of E. coli BL21(DE3) expressing 6HGBP-
ScFv; 4, soluble fraction of E. coli BL21(DE3) expressing 6HGBP-ScFv; 5, purified 
6HGBP-ScFv fusion protein. 

 

Figure S3. SPR sensorgrams showing the specific immobilization of 6HGBP-ScFv fusion 
proteins onto the gold sensor chip. The 6HGBP-ScFv fusion protein (dash line) and ScFv 
(boldface line) were introduced with 50 µg/mL at the flow rate of 5 μL/min. After protein 
binding, the surface of gold chip was washed with PBS solution. 
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Table S1. The association rate constant (ka), dissociation rate constant (kd), and the 
equilibrium constant (KD) of SPR data in Figure S3 were determined by BIAevaluation 
system via target proteins. 

Target protein 
(50 μg/mL) 

ka (1/M·s) kd (1/s) Rmax (RU) ka/kd, KA (1/M) kd/ka, KD (M) 

ScFv 2.54 × 103 1.09 × 10–6 1.79 × 104 2.34 × 109 4.27 × 10–10 
6HGBP-ScFv 6.54 × 103 4.01 × 10–5 1.94 × 104 1.63 × 108 6.13 × 10–9 
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