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The on-line SI includes: 

(1) One table (Table 1S) summarizes representative deformities of zebrafish that were 

treated chronically at cleavage stage for 120 h with given concentrations of Au 

nanoparticles, illustrating that deformities of zebrafish show random dependence on 

Au nanoparticle concentration. 

(2) One figure (Figure 1S) shows the characterization and analysis of concentrations of 

unwashed, the first-time washed and the second-time washed Au nanoparticle 

solutions.  

(3) One figure (Enlarged Figure 5A:b-e in the text) illustrates single Au nanoparticles with 

multiple colors embedded in the tissues of (b) the top and (c) bottom of the chorionic 

surface, (d) in chorionic space and (e) in inner mass of the embryo.   
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Table 1S:  Representative deformities of zebrafish that were treated chronically at cleavage 
stage for 120 h with given concentrations of Au nanoparticles, illustrating that deformities of 
zebrafish depend randomly on Au nanoparticle concentration. 
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Finfold Abnormality*, Tail/Spinal Cord Flexure*, Cardiac Malformation*, Yolk Sac Edema*
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Finfold Abnormality* and Tail/Spinal Cord Flexure* 

 
 
 
 
 

Finfold Abnormality*, Tail/Spinal Cord Flexure*, Cardiac Malformation*, Yolk Sac Edema*
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* Multiple types of deformities are observed in a single zebrafish. 
The scale bar = 500 µm 



Figure 1S 
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Figure 1S.  Determination of concentrations of (A) unwashed, (B) the first-time washed, and 

(C) the second-time washed Au nanoparticle solutions:  

(A)  (a) UV-Vis absorption spectra of (11.6 ± 0.9) nm unwashed Au nanoparticles show  

background-subtracted absorbance at (i) 0.894, (ii) 0.496, (iii) 0.202, and (iv) 

0.097 with  peak wavelength (λmax) of 520 nm.  

(b) Plot of absorbance versus concentration of nanoparticles in (a) shows a linear 

calibration curve with a  linear regression of 1.0 and extinction coefficient (ε 520 nm, 

molar absorptivity) of 6.3 x 107 M-1 cm-1. 

 

(B)  (a) UV-Vis absorption spectra of the first-washed Au nanoparticles show background-

subtracted absorbance at (i) 0.868, (ii) 0.672, (iii) 0.431, and (iv) 0.240, with a peak 

wavelength (λmax) of 520 nm.   

 (b) Plot of absorbance versus concentration of nanoparticles in (a) shows a linear 

calibration curve with a linear regression of 1.0 and extinction coefficient (ε 520 nm, 

molar absorptivity) of 6.3 x 107 M-1 cm-1. 

 

(C)  (a) UV-Vis absorption spectra of the first-washed Au nanoparticles show background-

subtracted absorbance at (i) 0.411, (ii) 0.323, (iii) 0.205, and (iv) 0.115 with a peak 

wavelength (λmax) of 520 nm.   
 

 (b) Plot of absorbance versus concentration of nanoparticles in (a) shows a linear 

calibration curve with a linear regression of 1.0 and extinction coefficient (ε 520 nm, 

molar absorptivity) of 6.3 x 107 M-1 cm-1. 

 

 

 

 

 

 

 

 

 

 

 



 
Figure 5A 

 
 

 
 
 
 
       
 
 
 
 
 
 
 
 
 
 
              

 

             
 
 

Figure 5A (b-e): Enlarged figures of Figure 5A (b-c) in the text, showing  single Au 
nanoparticles with multiple colors in (b) the top and (c) bottom of the chorionic surface, 
showing well-organized chorionic pores; (d) in chorionic space and (e) in inner mass of the 
embryo.  The dark-background is the tissue, and the colors are contributed by localized 
surface plasmon resonance (LSPR) spectra of Au nanoparticles, similar to those observed in 
Figure 2C.  Note that the unique feature of LSPR spectra of single Au nanoparticles allows us 
to distinguish them from any possible tissue debris or vesicle-like particles in embryos.    
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