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Figure S1. (a) Mass spec data output for VirB9-1; (b) Mass spec data output for VirB10. 
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Figure S2. Full image of Western Blot of Figure 1b,d, respectively. 

 

Figure S3. TEM images of SV-100 (a) before and after the loading of VirB9-1 (b) and VirB10 (c) 

antigens; (d) nitrogen sorption isotherm plot and (e) BJH pore size distribution curve calculated from 

desorption branch of SV-100. 

SV-100 nanoparticles have a hollow spherical structure with an average particle size of ~50 nm, 

a wall thickness of ~6 nm and a cavity size of ~40 nm, as measured from the transmission electron 

microscopy (TEM) image (Figure S3a). Small openings (entrances) on the siliceous walls can be 

directly observed (indicated by white arrows) with the size of <10 nm. After the adsorption of VirB9-

1 and VirB10 antigens, the morphology of SV-100 is maintained (Figure S3b,S3c). It is difficult to see 

the loaded proteins possibly due to the TEM sample preparation process (dispersed in ethanol 

solution with sonication). In the nitrogen sorption analysis, SV-100 nanoparticles show type IV 

isotherms with type H3 hysteresis loop (Figure S3d). The adsorption branch shows major capillary 

condensation step at relative pressure (P/P0) of ~0.9. The average entrance size calculated by the 

Barrett-Joyner-Halanda (BJH) method from the desorption branch was 5.9 nm (Figure S3e), which is 

in accordance with the observation from the TEM image and also suitable for VirB9-1 and VirB10 
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antigen loading. The Brunauer-Emmett-Teller (BET) surface area of SV-100 is 491 m2/g, the total pore 

volume is 1.39 cm3/g, and the Zeta potential is −18.5 mV. 

 

Figure S4. Stability of protein adsorbed SV-100 at 2 months. VirB9-1 and VirB10 proteins adsorbed 

onto SV-100 particles were stored at 4 °C and room temperature for 2 months. Protein adsorbed SV-

100 were run on an SDS-PAGE gel to determined stability. Lane 1 = VirB10 + SV−100 pellets 19.5 µg 

at 4 °C; Lane 2 = VirB10 19.5 µg at 4 °C; Lane 3 = VirB9-1 + SV-100 9 µg at 4 °C; Lane 4 = VirB9-1 9 µg 

at 4 °C; Lane 5 = VirB10 + SV-100 pellets from 30 µL = 19.5 µg at RT; Lane 6 = VirB10 19.5 µg at RT. 

Table S1a. ELISA dilution data for VirB9-1-specific antibody total IgG level. 

VirB9-1_Q VirB9-1_SV 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

OD450 nm OD450 nm 

100 2.255 2.088 2.022 2.266 100 2.829 2.452 2.394 2.261 

200 2.241 1.828 1.797 2.115 200 2.836 2.576 2.422 2.314 

400 2.195 1.547 1.382 1.908 400 2.644 2.475 2.297 2.176 

800 2.056 1.117 0.995 1.618 800 2.385 2.431 2.082 1.652 

1600 1.858 0.706 0.622 1.288 1600 2.374 2.323 1.789 1.669 

3200 1.519 0.394 0.311 0.886 3200 2.114 2.182 1.367 1.217 

6400 1.150 0.242 0.188 0.588 6400 1.868 1.809 0.980 0.917 

VirB9-1/B10_Q VirB9-1/B10_SV 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

OD450 nm OD450 nm 

100 2.059 2.092 2.210 2.337 100 2.405 2.080 2.281 2.307 

200 1.944 1.948 2.173 2.230 200 2.337 2.189 2.309 2.320 

400 1.932 1.763 2.209 2.032 400 2.261 2.223 2.275 2.322 

800 1.778 1.521 2.124 1.838 800 2.225 2.144 2.333 2.212 

1600 1.502 1.147 1.940 1.250 1600 1.999 2.147 2.274 1.888 

3200 1.017 0.758 1.571 1.069 3200 1.670 2.017 2.162 1.615 
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6400 0.643 0.436 1.209 0.698 6400 1.322 1.783 2.077 1.171 

SV-100 Unimmunised 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

OD450 nm OD450 nm 

100 0.027 0.010 0.033 0.028 100 0.031 0.015 0.021 0.018 

200 0.024 0.016 0.021 0.013 200 0.013 0.003 0.006 0.011 

400 0.008 0.002 0.011 0.010 400 0.005 0.000 0.002 0.002 

800 0.015 0.000 0.006 0.004 800 −0.001 −0.002 −0.005 0.000 

1600 0.011 −0.001 0.001 0.009 1600 −0.001 −0.003 −0.007 −0.004 

3200 0.004 0.003 0.050 0.009 3200 −0.004 −0.009 −0.003 −0.004 

6400 0.001 −0.001 −0.002 0.018 6400 −0.006 −0.007 −0.005 0.000 

Table S1b. ELISA dilution data for VirB10-specific antibody total IgG level. 

Group 2 VirB10_Q VirB10_SV 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

OD450 nm OD450 nm 

100 1.597 1.974 1.738 1.902 100 2.747 2.992 2.323 2.790 

200 1.779 2.170 2.053 2.088 200 2.735 3.018 2.415 2.817 

400 1.899 2.249 2.251 2.229 400 2.640 3.208 2.569 2.949 

800 1.983 2.281 1.887 2.040 800 2.231 3.227 2.580 2.952 

1600 1.888 2.163 1.703 1.729 1600 1.799 3.310 2.528 2.903 

3200 1.639 1.822 1.324 1.299 3200 1.212 3.244 2.575 2.503 

6400 1.287 1.493 0.915 0.861 6400 0.761 2.907 2.351 2.053 

VirB9-1/B10_Q VirB9-1/B10-SV 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

OD450 nm OD450 nm 

100 1.751 2.020 1.780 2.334 100 2.068 1.740 2.046 2.319 

200 1.740 2.074 1.727 2.270 200 2.211 1.794 2.112 2.502 

400 1.820 2.025 1.827 2.343 400 2.318 1.823 2.231 2.230 

800 1.859 2.094 2.002 2.196 800 2.498 2.074 2.412 2.627 

1600 1.755 1.974 1.908 2.107 1600 2.447 2.087 2.486 2.610 

3200 1.589 1.660 1.720 1.795 3200 1.975 1.917 2.429 2.567 

6400 1.350 1.412 1.423 1.397 6400 1.503 1.591 2.185 2.217 

SV-100 Unimmunised 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

Dilution 
Mouse 1 Mouse 2 Mouse 3 Mouse 4 

OD450 nm OD450 nm 

100 0.023 0.006 0.026 0.019 100 0.010 0.004 0.014 0.005 

200 0.012 0.004 0.016 0.007 200 0.002 0.000 0.003 0.001 

400 0.004 −0.002 0.011 0.011 400 −0.002 −0.004 −0.001 −0.006 

800 0.003 −0.002 0.007 0.000 800 −0.005 −0.001 −0.003 −0.002 
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1600 0.000 0.000 0.001 0.009 1600 −0.006 −0.003 −0.001 −0.003 

3200 0.001 −0.003 0.006 0.049 3200 −0.003 −0.003 −0.005 −0.004 

6400 0.001 −0.003 0.002 −0.002 6400 −0.004 −0.004 −0.004 −0.005 
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