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Supplementary Information for Nanoparticle Preparation and Characterization. 

Thioglycolic acid stabilized CdTe quantum dots (TGA-CdTe-QDs) were synthesized 

hydrothermally following a modified method from Zhang et al.1 Briefly, an aqueous solution 

of CdCl2 (final concentration 1.25 mM, Aldrich, 99.99% trace metals basis) was blended with 

TGA (final concentration 3 mM, Aldrich, ≥99%). The mixture (pH ~ 9.1) was bubbled with 

N2 for 30 min and then a freshly-prepared oxygen-free NaHTe (final concentration 0.25 mM) 

was injected. The solution was further refluxed at 100 oC to acquire the TGA-CdTe-QDs with 

desirable PL. After cooling down, the suspension was kept stirring and isopropanol (Tedia, 

≥99.8%, HPLC/Spectro) was added dropwise. The residual reagents in the final suspension 

were removed by centrifugation. The precipitates thus obtained were washed, resuspended in 

deionized water, and stored in dark at 4 oC as the stock solution of TGA-CdTe-QDs. The 

UV-Vis absorption and PL spectra of TGA-CdTe-QDs stock (62 mg-Cd/L) were acquired via 

a Shimadzu UV-2450 spectrophotometer and a Hitachi F-7000 spectrofluorometer, 

respectively. Based on these spectra, their primary particle size, molar concentration, and 

quantum yield as compared to Rhodamine 6G were calculated.2,3 Then, CdTe crystals and 

TGA surface binding were verified by X-ray diffraction (XRD-6000, Shimadzu Corp., Kyoto, 

Japan) and Fourier Transform Infrared (FTIR, Nexus 870, Nicolet Instrument Corp., WI, 

USA) spectroscopy. The size distribution and zeta potential of TGA-CdTe-QDs (62 mg-Cd/L) 

in deionized water (DI) and the algal culture medium DY-V4 were further measured through 

the dynamic light scattering particle sizer (DLS, ZetaPALS from Brookhaven Instruments, 

NY, USA). Their transmission electron microscopy (TEM) images in the suspensions above 

were also recorded (JEM-200CX, JEOL, Tokyo, Japan). For this purpose, fast-freezing 

method followed by water sublimation was adopted to minimize the potential change in 

aggregation status during sample preparation after a 5 μL sample was dropped on a 

carbon-coated copper grid (Xinxing Braim Technology Co., Ltd., Beijing, China).5 The 

average particle size was calculated based on the log-normal size distribution of at least 1000 

particles randomly selected from over 50 TEM pictures.6 ImageJ (National Institutes of 

Health, USA) was used to measure the size of each particle. 
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Figure S1. The PL spectra of TGA-CdTe-QDs and Ochromonas danica as obtained by 

spectrofluorometry. 
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Figure S2. (a, b) TEM images and (c) size distribution of TGA-CdTe-QDs suspended in DI 

and DY-V; (d) the UV-Vis absorption and PL spectra of TGA-CdTe-QDs in DI; (e) the XRD 

pattern and (f) FTIR spectrum of TGA-CdTe-QDs; Distinguished infrared absorption bands of 

TGA-CdTe-QDs occurred at 3209 cm-1 (νOH), 2908 cm−1 (νCH2), 1561 cm−1 (νas
COO

-), 1380 

cm−1 (νs
COO

-), 1227 cm−1 (νC-O) and 703 cm−1 (νC-S); Liberation of (g) Cd and (h) Te from 1.2, 
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1.7, 2.5, 5.0 mg-Cd/L TGA-CdTe-QDs expressed as the dissolved concentration of Cd 

([Cd]dis) and Te ([Te]dis) in DY-V. Data are mean ± standard deviation (n = 2). 
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Figure S3. (a) The PL of different concentrations of TGA-CdTe-QDs (1.2, 1.7, 2.5, and 5.0 

mg-Cd/L) during a 48-h period in DY-V as measured by spectrofluorometry; (b) Linear 

correlation between spectrofluorometer-measured PL and the TGA-CdTe-QD PL as detected 

by flow cytometry ([QDs]med); (c) Linear correlation between [QDs]med (circle) or 

spectrofluorometer-measured PL (triangle) and the Cd-weight-based concentration of these 

nanoparticles. Data are mean ± standard deviation (n = 2). 
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Figure S4. (a) Separation of extracellular TGA-CdTe-QDs from O. danica by flow cytometry 

based on their difference in FSC and PerCP (bandpass = 695/40 nm) with a 488 nm laser; (b) 

The cell-averaged PL of TGA-CdTe-QDs accumulated in the alga ([QDs]cell, a.u./cell) 

measured through a Qdot 585 filter (bandpass = 585/42 nm) with a 405 nm laser at the 

beginning (0 min, top) and the end (60 min, bottom) of the uptake experiment.  
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Figure S5. The relative change of cell specific growth rate μ of Ochromonas danica at 

different concentrations of TeO3
2-. Solid line is the simulated dose-response curve by the 

Logistic model. Data are mean ± standard deviation (n = 2). 
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