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MAERIALS AND METHODS 26 

 27 

Triclosan adsorption and P25 photocatalysis experiments  28 

 29 

Adsorption and photocatalysis experiments were conducted in the dark and visible 30 

light conditions respectively, at room temperature (23 ± 1 °C) by mixing 5 mg/L P25 31 

with different concentrations of triclosan ranging from 312.5 to 5 000 µg/L. The 32 

solution concentrations were determined at three time intervals including 12h, 24, and 33 

72 h. Hydrodynamic diameter and zeta potential of the P25 in aqueous phase in the 34 

presence of triclosan were measured by a Zetasizer Nano ZS (Malvern, United 35 

Kindom). For the quantification of residual triclosan, the aqueous phase was separated 36 

using centrifugation at 16128g for 20 min. The triclosan in supernatant was analyzed 37 

using Agilent 1260 liquid chromatograph equipped with a diode array detector (Santa 38 

Clara, CA, USA). A ZORBAZ XDB-C18 column (250 × 4.6 mm, 5 µm, Agilent) was 39 

used for the analysis, with the oven temperature of 40 °C. The injection volume was 40 

50 µL. The mobile phase consisting of 70:30 v:v% acetonitrile : water with flow rate 41 

of 0.8 mL/min. The wavelength used for detection was 214 nm. The material in the 42 

pellet was used to determine the adsorption efficiency of triclosan by P25 through 43 

detecting the functional groups of triclosan on the surface of P25 using a FT-IR 44 

Bruker Tensor 27 spectroscopy (Bruker, Etlinger, Germany) equipped with an 45 

attenuated total reflectance.    46 

 47 

Determination of algal dry weight and Chlorophyll a/b concentrations     48 

 49 
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Biomass dry weight was obtained by filtering a known volume of algal cells on a pre-50 

weighed 0.45 µm membrane filter. Filters with algal cells were dried for 24 hours at 51 

60 °C and weighed to determine cell mass per volume of culture. The dry weight of 52 

cells was obtained by the difference between weight before and after drying.  53 

 54 

Chlorophyll a (Chl a) and chlorophyll b (Chl b) were measured according to a 55 

modified method.1 Briefly, the algae were exposed to target components for 120 h. 56 

8 mL of algal suspension was centrifuged at 2268g for 15 min, after which the 57 

supernatant was discarded. The pellet was resuspended in 8 mL 90% ethanol with 1% 58 

MgCO3, incubated at 75 °C for 5 min in the dark. 1% MgCO3 was added to prevent 59 

the conversion of chlorophylls to phaeophytin.2 The extract was centrifuged at 2268g 60 

for 15 min, and the pellet was discarded. The absorbance of chlorophyll in the 61 

supernatant of the extract at 645 and 663 nm were analyzed by a Cary-300 double 62 

beam UV-visible spectrophotometer (Agilent Technologies, CA, USA). The content 63 

of Chl a and Chl b were calculated according to Jeffrey and Humphrey equation.3  64 

 65 

Cell morphology and ultrastructure observations     66 

 67 

Surface morphology of cells grown for 120h was investigated using scanning electron 68 

microscopy (SEM). Samples were centrifuged at 10,000g for 15 min, after which the 69 

supernatants were removed. The pellets were fixed in 2% glutaraldehyde in 50mM 70 

sodium cacodyate buffer (NaCac), pH 7.2 at room temperature for three hours, and 71 

then stored overnight in a refrigerator. Samples were subsequently washed in 50mM 72 

NaCac three times and further fixed in 1% Osmium tetroxide in 50mM NaCac for 60 73 

min. Samples were then washed in 50mM NaCac three times and dehydrated in an 74 



S4 
 

ethanol gradient. After drying through a critical point drying apparatus (Polaron 75 

E3000, Canada), samples were coated with gold in a sputter coater (Quorum Q150T 76 

ES, Canada). SEM images were obtained using a FE-SEM-cold field emission 77 

scanning electron microscope (Hitachi SU8010, Japan). 78 

 79 

Transmission electron microscopy (TEM) was used to investigate cellular 80 

ultrastructure. Algal cells grown for 120 h were thoroughly washed using deionized 81 

water, prefixed in 2% glutaraldehyde, postfixed in 1% osmium tetroxide for 1 h, and 82 

dehydrated through graded ethanol series. Samples were infiltrated with LR white 83 

resin 1:1 100% EtOH for 3 hours, and 100% LR white resin overnight. Samples were 84 

blocked into BEEM capsule and polymerized for 24 hours at 60 degrees. Ultrathin 85 

sections (90nm) were cut using an ultramicrotome (Leica, Canada). TEM images 86 

were obtained on a transmission electron microscopy (Hitachi HT7700, Japan). 87 

 88 

Elemental distribution for single cells through Synchrotron-based X-ray 89 

fluorescence imaging     90 

 91 

For the present XFI measurement, single algal cells were scanned using a 92 

polychromatic (pink) beam with a spot size of 3 × 3 µm, a step size of 5 µm and a 93 

dwell time of 5 s per data point. The cell deposited on the metal-free LexanTM 94 

polycarbonate sheets were mounted on a sample holder and attached to a motorized 95 

stage. Synchrotron X-ray beam (pink) was incident at an angle of 90˚ to the cell, 96 

while a Vortex® silicon drift detector (SDD), positioned 50 mm away from the cell at 97 

an angle of 45° to the incident beam, was used for simultaneous collection of the 98 

emitted X-ray fluorescence signals of tested elements. The map size of approximately 99 
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160 µm × 160 µm was selected for the elemental mapping of all algae samples. Three 100 

replicates of algae cells from each treatment were used for XFI to ensure 101 

reproducibility of the collected data.  102 

 103 

Oxidative stress     104 

 105 

Intracellular ROS was measured using 2,7-dichlorodihydrofluorescein diacetate 106 

(DCFH-DA, BioVision Incorporated, USA), which is an oxidation-sensitive 107 

fluorescent probe dye.4 Briefly, algal cells were grown for 120 h in the presence of 0-108 

4 mg/L triclosan with or without 5 mg/L P25, harvested (12,000 × g, 10 min), washed 109 

and suspended in phosphate-buffered saline (PBS) containing 10µM DCFH-DA in 110 

dimethyl sulfoxide (DMSO), and then incubated for 30 min in the dark at 30 ˚C. Algal 111 

cells were harvested, washed and lysed by sonication on ice for 2min in 30 s/min 112 

on/off cycles in the dark. 200 µL of the supernatant was transferred to a 96 well plate 113 

and the fluorescence measured using a BioTek microplate reader (Winooski, VT, US; 114 

λex = 485 nm; λem = 528 nm). The assay was repeated a minimum of three times. 115 

 116 

The mitochondrial dysfunction of exposed algal cells was measured by alteration of 117 

mitochondrial membrane potential (MMP, ∆ᴪm). Briefly, cells were collected by 118 

centrifugation (12,000 × g, 10 min) and washed by assay buffer. MMP was measured 119 

by the incorporation of a cationic florescent dye, tetramethylrhodamine, ethyl ester 120 

(TMRE) dye. Aliquots of approximately 1×105 - 5×105 cells/mL were stained with 121 

TMRE dye to a final concentration of 200 nM at 37 ˚C for 30 min. The dyed algal 122 

cells were washed three times by assay buffer to eliminate the excess dye. After 123 
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washing, 100µL assay buffer was added and the fluorescence was measured using a 124 

BioTek microplate reader (Winooski, VT, US; λex = 549 nm; λem = 575 nm).    125 

 126 

The decomposition rate of hydrogen peroxide by catalase (CAT) was used to assay 127 

the enzyme activity according to manufacturer’s instruction (EnzyChrom Catalase 128 

Assay Kit, BioAssay Systems Co, CA, USA). Briefly, cells were are homogenized in 129 

cold PBS, and centrifuged for 10 min at 12, 000g. A reaction mixture of 100 µL 130 

containing 90 µL of 50 µM H2O2, and 10 µL algae supernatant was reacted for 30 min 131 

at room temperature. 100 µL detection reagent containing horse radish peroxidase 132 

enzyme and dye reagent was added and incubated for 10 min. a mixture of 100 µL 133 

was transferred to a 96 well plate and the fluorescence was measured using a BioTek 134 

microplate reader (Winooski, VT, US; λex = 530 nm; λem = 585 nm). Catalase 135 

activity was normalized to the unit amount of total protein to compare results between 136 

different treatments.    137 

 138 

  139 
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RESULTS AND DISCUSSIONS 140 

 141 

Verification of triclosan adsorption and P25 photocatalysis     142 

 143 

P25 is a mixture with the crystallographic forms of 78 % anatase and 14 % rutile.5 144 

TEM micrographs showed that P25 was spherical with diameters of 15-25 nm (Figure 145 

S3). The mean hydrodynamic diameter of P25 after 48 h was determined to be 417.6 146 

± 22.23 nm when distributed in LEW and aggregation was observed. The zeta 147 

potential of P25 was -9.29 ± 0.54 mV. The pH of LEW was 6.8, higher than 6.3 (pzc of 148 

P25), which led to higher degree of deprotonation of surface hydroxyl groups, causing 149 

negatively charged surface of P25. The relatively low negative zeta potential may lead 150 

to the disequilibrium of chemicals in the surrounding water environment and result in 151 

charge heterogeneity, which was favorable for particle aggregation.6  152 

 153 

In dark adsorption experiments, the average size of aggregated P25 showed an 154 

increasing trend with increasing concentrations of triclosan at 48h (Figure S4). As 155 

well, there was a decreasing trend of zeta potential with increasing triclosan 156 

concentrations (Figure S5). Lower zeta potential corresponded to larger 157 

hydrodynamic diameter, which was favorable for the formation of aggregation. Thus, 158 

higher concentrations of triclosan resulted in the aggregation of P25 into larger 159 

aggregates. Since larger particle aggregates may be more difficult to enter the cells, it 160 

is hypothesized that larger P25 aggregates with higher levels of triclosan might not 161 

cause enhanced toxicity compared to that with triclosan-only exposed cells. But that 162 

one more thing should be considered is molecular concentration of triclosan also 163 

played a key role in toxicity. Because non-ionized triclsoan is known to be more toxic 164 
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than its ionized form,7 the toxicity would be more serious when non-ionized triclosan 165 

is more than ionized triclsoan. Since triclosan has a pKa of 8.1,8 most triclosan was in 166 

its molecular form at pH 6.8 in LEW. Thus, triclosan concentration seriously matters 167 

using LEW in our study.   168 

 169 

Through adsorption studies in dark, the results showed triclosan adsorption onto P25 170 

occurred from 0 to 24h, and it reached equilibrium after 24h. However, the adsorption 171 

of triclosan on P25 was so mild and the adsorption rate was less than 6% (data not 172 

shown). In Figure S6, it does not show any difference in terms of band intensities and 173 

frequencies when comparing ATR-FTIR spectra of P25 in the absence and in the 174 

presence of triclosan at both 5000 µg/L and 2500 µg/L. It might be because the 175 

detection limit of ATR-FTIR was not enough to verify the adsorption of triclosan on 176 

P25 surface. The mild adsorption occurred; but it was too weak to be observed by 177 

ATR-FTIR.  178 

 179 

Through triclosan photodegradation study (Figure S7), it can be seen that triclosan 180 

degradation under illumination was a slow process no matter it was due to photolysis 181 

(in the absence of P25) or photocatalysis (in the presence of P25) in visible light. 182 

Triclosan degradation rate in the presence of P25 was from 4 to 7 %, higher than that 183 

without P25 in 120h. The highest degradation rate was 6.47% in the presence of P25 184 

in 120h. However, triclosan degradation rate in the presence of P25 was lower than 185 

that without P25 in 60h. It suggested that triclosan can be phototransformed by P25 in 186 

visible light, but with a low degradation rate. Normally, there are two principal 187 

catalytic phases of P25, anatase and rutile. Anatase P25 has a band gap of 3.2 eV (385 188 

nm), and can not be active in visible light.9 Rutile has a smaller band gap of 3.0 eV 189 
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with excitation wavelengths extending into visible wavelength at 410 nm.9 Thus, P25 190 

can extend the photoactivity into visible wavelengths due to the existence of 14% 191 

rutile. It is also the reason that triclosan photodegradation could be enhanced in the 192 

presence of P25. However, only 14% rutile contributed to triclosan degradation, with 193 

hydroxyl radicals as the main species of ROS.10 Therefore, the degradation rate of 194 

triclosan in visible light is low.  195 

 196 

Dry weight analysis    197 

 198 

The size of Eremosphaera is too large to be counted by a hemocytometer. In order to 199 

estimate the size of the cultured algal population, dry weight measurement was 200 

performed. Figure S8 shows that dry weight exhibited dose-response relationship and 201 

had significant decreases in cells exposed to 4000 and 1000 µg/L triclosan. In the 202 

presence of P25, there was a significant decrease in cells exposed to 250 µg/L 203 

triclosan, while there were no significant changes of cells exposed to the same dose of 204 

triclosan in the absence of P25. Thus, the interaction can cause a significant reduction 205 

in dry weight at 250 µg/L triclosan, while pure triclosan can not cause a significant 206 

reduction until reaching 1000 µg/L. The dry weight in the presence of P25 was higher 207 

than that in the absence of P25. Hartmann’s study6 had the similar results that the 208 

growth of Pseudokrihneriella subcaptitata was stimulated by 2 mg/L P25. This effect 209 

is considered to be the hormesis response, which is a stimulatory effect caused by 210 

short-term exposure to a low dose of a toxicant.11 Interestingly, the dry weight of cells 211 

co-exposed to 15.625 μg/L triclosan and P25 was significantly higher than that of 212 

unexposed cells and cells only exposed to P25 and triclosan. It showed a stimulation 213 

of cell growth under such an interaction, with larger cell density than any individual 214 
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exposure. Since the absolute value of dry weight exposed to the combinations was 215 

higher than that exposed to pure triclosan, P25 may alleviate the toxic effects of 216 

triclosan on algal biomass.  217 

 218 

Chlorophyll a/b analysis      219 

 220 

The chlorophyll content is an indicator of photosynthetic ability. In Figure S9, in the 221 

absence of P25, there were significant decreases in chlorophyll a content to cells 222 

exposed to 1000 and 4000 µg/L triclosan, and significant decreases in chlorophyll b 223 

content to cells exposed to 4000 µg/L triclosan. Our previous study presented an 224 

inhibition in chlorophyll content of Chlorococcum sp. with increasing triclosan 225 

concentrations.12 Pan13 also reported a significant decrease in chlorophyll content of 226 

Chlamydomonas reinhardtii at 405.3 µg/L triclosan due to the damages in 227 

photopigments. Moreover, chlorophyll a/b content of cells only exposed to 5 mg/L 228 

P25 was much higher than that of unexposed cells. Similarly, in Middepogu’s study,14 229 

chlorophyll a content of Chlorella pyrenoidosa after 96 h exposure to 20 mg/L nano-230 

TiO2 was significant higher than that in no-exposed cells, and chlorophyll a content 231 

also increased from 20 to 45 nmol/105 cells with increasing nano-TiO2 concentration 232 

from 0.1 to 10 mg/L.  233 

 234 

In the presence of P25, there were significant decreases in chlorophyll a/b contents of 235 

cells exposed to triclosan in a range from 250 to 4000 µg/L, while a significant 236 

increase was observed for cells exposed to 15.625 µg/L triclosan. Our previous study 237 

also found that there was a significant stimulation of chlorophyll contents in 238 

Asterococcus superbus and Eremosphaera viridis, when exposed to much lower 239 
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triclosan concentrations of 0.56 or 0.0862 µg/L.15 Such a significant stimulation in 240 

chlorophy a/b is probably attributed to the hormesis caused by the interaction of low 241 

levels of triclosan and P25. The hormesis is the consequence of regulatory 242 

overcorrections by biosynthetic control mechanisms to low levels of inhibiting 243 

challenge, causing greater index than normal.16  244 

 245 

Variation of triclosan concentrations    246 

 247 

The concentration of triclosan was measured during the exposure period and the 248 

results are given in Figure S11. pH value was stable at 6.8 before and after exposure 249 

experiment. There was a trend that triclosan decreased rapidly at the first 3 days, and 250 

then decreased gradually at the rest 2 days in the absence and presence of P25. The 251 

final average concentrations of triclosan for all treatments were in the range of 80 – 252 

90% of initial concentrations, suggesting that triclosan was relatively stable during the 253 

exposure period.  254 

 255 

The ratios of triclosan concentration variation in the presence of P25 to that in the 256 

absence of P25 in nonaqueous phase were shown in Table S2. On day 0, the ratio was 257 

between 1 and 2, indicating the adsorption of triclosan in the presence of P25 was 258 

higher than that in the absence of P25. Triclosan reduction in the presence of P25 was 259 

attributed to the adsorption of both cells and P25 particles. On day 5, the ratio all 260 

decreased, indicating triclosan decline in the presence of P25 became lower than that 261 

in the absence of P25. At 4000 µg/L triclosan, the difference between two-day’s ratios 262 

was the smallest, whereas at 15.625 µg/L triclosan, the difference was the largest. 263 
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When triclosan concentration decreased, the growth became more stimulated, and led 264 

to the enlargement of cell population, increasing triclosan reduction.  265 

 266 

Responses of mitochondrion membrane potential 267 

 268 

Mitochondria is important not only in bioenergetics and metabolism, but also in 269 

cellular processes to environmental stressors.17 Mitochondrial membrane potential is 270 

often used for assessing mitochondrial function, as it relates to cells’ capability to 271 

generate ATO by oxidative phosphorylation.18 Thus, ∆ᴪm is a key indicator of cell 272 

health or injury.  273 

 274 

Figure S13 shows the changes on mitochondrial membrane potential of treated cells. 275 

The absolute value of the mitochondrial depolarization in co-occurrence of P25 and 276 

triclosan was higher than that of only-triclosan-exposed treatments (data not shown). 277 

Triclosan at 15.625 and 62.5 µg/L with or without P25 had provoked mitochondrial 278 

depolarization but not significant. Thus, both P25 and low level triclosan with or 279 

without P25 could cause hormetic response in membrane potential depolarization.  280 

 281 

At 250 µg/L triclosan, mitochondrial membrane potential decreased with or without 282 

P25, indicating deleterious effects on mitochondrium. But co-exposed cells did not 283 

have such significant decrease as triclosan-only exposed cells in this situation. At 284 

1000 µg/L triclosan, co-exposed cells had a significant lower mitochondrial 285 

membrane potential than triclosan-only exposed cells, indicating the interactive 286 

effects beyond a certain amount of triclosan enhanced the inhibition in mitochondrial 287 

function. It has been proved that triclosan may impair the function of mitochondria, 288 
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through uncoupling oxidative phosphorylation and disrupting mitochondrial 289 

membrane fluidity.19, 20 However, P25 alleviated damages on mitochondrium at 250 290 

µg/L triclosan and intensified damages at 1000 µg/L triclosan. Thus, the interaction of 291 

P25 and a specific lower dose of triclosan led to antagonism in mitochondrial 292 

membrane potential. Once the cell membrane was damaged with elevating triclosan 293 

dose, P25 may enter the cells and attach to mitochondria, resulting in protein 294 

denaturation and cytoplasm flow-out.21 Hence, the interaction of P25 and a specific 295 

higher dose of triclosan caused synergetic damage on mitochondrial function. 296 

 297 

At 4000 µg/L triclosan, there was significant lower mitochondrial membrane potential 298 

for cells in the presence and in the absence of P25, but there was no significant 299 

difference between those two situations. It indicated pure triclosan at such 300 

concentration caused serious cell apoptosis so that P25 had little additional effects on 301 

cells.  302 

 303 

Responses of catalase activity     304 

 305 

An increase in ROS production will eventually improve the production of antioxidant 306 

enzymes present inside the cells, such as SOD (acts on O2
-), catalase (on H2O2), and 307 

GST (on the conjugation of glutathione).22 H2O2 is generated through the catalysis of 308 

O2
- during the photo respiration and β-oxidation of fatty acids.23 Catalase is a 309 

manganese or heme-containing enzyme, catalyzing the decomposition of H2O2 to 310 

water and oxygen.24 Catalase plays an important role in the detoxification of active 311 

oxygen species generated by various types of environmental stress.23 Catalase activity 312 
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has been frequently described in the mitochondria, and also been detected in 313 

chloroplasts.25  314 

 315 

Figure S14 presents the catalase content of triclosan-exposed cells in the absence and 316 

presence of P25. Significant catalase changes in Eremosphaera were observed when 317 

cells were exposed to triclosan at 15.625 µg/L and beyond 1000 µg/L. No matter with 318 

or without P25, cells had a significant increase in catalase at 15.625 µg/L triclosan, 319 

but a significant decrease at 4000 µg/L triclosan. At 15.625 µg/L triclosan in the 320 

absence and presence of P25, catalase content had been stimulated by 133 and 155%, 321 

respectively, compared to its corresponding control. At 4000 µg/L triclosan in the 322 

absence and presence of P25, catalase content had been inhibited by 20 and 15 %, 323 

respectively, compared to its corresponding control. What’s more, there was no 324 

significant difference between P25-only exposed cells and untreated cells, indicating 325 

P25 did not induce excess catalase. However, the distinctions between cells in the 326 

absence and presence of P25 at 250 and 1000 µg/L triclosan were significant. Thus, 327 

although 5 mg/L P25 did not cause significant changes in catalase content, its 328 

interaction with triclosan did. The main reason was attributed to triclosan and its 329 

concentrations.  330 

  331 

 332 

  333 

 334 

 335 

 336 

 337 
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Figure S1. The microscopic image of freshwater green alga Eremosphaera. 372 
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Figure S2. (A) The Canadian light source, (B) Bruker Vertex 70v Interferometer / Hyperion 3000 IR Microscope on Mid-IR 

beamline, (C) Workstation on VESPERS beamline.

(A) (B) 

(C) 
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Figure S3. TEM micrograph of P25. 
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Figure S4. Hydrodynamic diameter for 5 mg/L P25 in the presence of triclosan (n=3). 

  

0 1000 2000 3000 4000 5000
200

400

600

800

1000

1200

1400

 

 

H
yd

ro
d

yn
am

ic
 d

ia
m

et
er

 (
n

m
)

Triclosan concentration (g/L)



S21 
 

Figure S5. Zeta potential for 5 mg/L P25 in the presence of triclosan (n=3). 
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Figure S6. ATR-FTIR spectra of pure triclosan, P25, P25 – 5000 µg/L triclosan, and P25 – 2500 

µg/L triclosan.  
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Figure S7. Degradation rate of triclosan in the absence and presence of 5 mg/L P25 in LEW. 
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Figure S8. Dry weight of Eremosphaera exposed to triclosan in the absence and presence of 5 

mg/L P25 (n=3).  

Note: “*” represents results that were significantly different from the untreated control (p < 

0.05); “**” represents results that were significantly different from the control only exposed to 5 

mg/L P25 (p < 0.05). 
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Figure S9. The variation of chlorophyll content in cultures exposed to triclosan in the absence 

and presence of 5 mg/L P25 (n=3). (A) chlorophyll a, (B) chlorophyll b. 

Note: “*” represents results that were significantly different from the untreated control (p < 

0.05); “**” represents results that were significantly different from the control only exposed to 5 

mg/L P25 (p < 0.05). 
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Figure S10. TEM images of Eremosphaera. (A) (B) Cells exposed to 1000 µg/L triclosan; (C) 

(D) Cells co-exposed to 5 mg/L P25 and 1000 µg/L triclosan. 

Note: Red arrow indicated P25 inside the cells.  
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Figure S11. Observed triclosan concentration in algal media. 
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Figure S12. Partial investigation of the distribution of multi-elements in an individual algal cell. 

(A) Cells exposed to 250 µg/L triclosan; (B) Cells exposed to 5 mg/L P25; (C) Cells co-exposed 

to 5 mg/L P25 and 62.5 µg/L triclosan; (D) Cells co-exposed to 5 mg/L P25 and 250 µg/L 

triclosan. 
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Figure S13. Mitochondrial depolarization of algal cells exposed to triclosan in the absence and 

presence of 5 mg/L P25 (n=3). 

 Note: “*” represents results that were significantly different from the untreated control (p < 

0.05); “**” represents results that were significantly different from the control only exposed to 5 

mg/L P25 (p < 0.05). “***” represents results that were significantly different in treatments 

between in the absence and in the presence of 5 mg/L P25 (p < 0.05). 
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Figure S14. Catalase of algal cells exposed to triclosan in the absence and presence of 5 mg/L 

P25 (n=3). 

Note: “*” represents results that were significantly different from the untreated control (p < 

0.05); “**” represents results that were significantly different from the control only exposed to 5 

mg/L P25 (p < 0.05). “***” represents results that were significantly different in treatments 

between in the absence and in the presence of 5 mg/L P25 (p < 0.05). 

 

 

 

 

 

 

 

 

 

****

**

***

*
**

0 200 400 600 800 1000 4000
0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

 

 

 

 

 Without P25
Co-exposure with P25

C
at

al
as

e
 (

U
/L

)

Triclosan concentration (g/L)



S31 
 

Table S1. Triclosan given with its molecular information, water solubility and application area.a 

Characteristics Triclosan 

Molecular Formula C12H7Cl3O2 

Molecular Structure 

 
O

Cl OH

Cl Cl

 

MW (g/mol) 289.54 

Solubility (mg/L) 10 

pKa 8.1 

Application Antimicrobial agent 

aThis table has been published in Xin et al. 2018.12  

Reprinted from Environmental Pollution, Volume 226, Xiaying Xin, Guohe Huang, Xia Liu, 
Chunjiang An, Yao Yao, Harold Weger, Peng Zhang, Xiujuan Chen, Molecular toxicity of 
triclosan and carbamazepine to green algae Chlorococcum sp.: A single cell view using 
synchrotron-based Fourier transform infrared spectromicroscopy, 12-20, Copyright (2017), with 
permission from Elsevier. 
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Table S2. The ratios of triclosan concentration variation in the presence of P25 to that in the 

absence of P25 in nonaqueous phase. 

Triclosan concentration 

(µg/L) 

Day 0  Day 5 

4000 1.04180   1.03523 

1000 1.04679 1.02336 

250 1.05003 1.02900 

62.5 1.05307 1.01713 

15.625 2.20821 1.47657 
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