[bookmark: OLE_LINK176][bookmark: OLE_LINK177]Effect of NO3-, supernatant of AgNPs suspension and PVP on S. polyrhiza

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK25][bookmark: OLE_LINK7][bookmark: OLE_LINK8]To compare the effect of Ag+ and AgNPs on S. polyrhiza, and to understand better the roles of NO3- (introduced by the AgNO3 treatment), the residual chemicals in supernatant of AgNPs suspension and PVP (coated on AgNPs), experiments were performed as follow: i) NO3- effect on S. polyrhiza. In our present study, Ag+ treatment contained 0.1 mg L-1 Ag+ (1 μM Ag+, represented as AgNO3 as described in the main text) that is equivalent to 1 μM NO3-. S. polyrhiza was therefore treated with two NO3- (represented as KNO3): 1 and 10 μM (10 times higher than that in AgNO3 treatment). ii) Supernatant effect on S. polyrhiza. AgNPs stock (1000 mg L-1) was centrifuged at 15 000 g, 30 min, 3 times, and then the supernatant was diluted 100 times by 10% Hoagland’s solution to treat S. polyrhiza. This dilution is equivalent to 10 mg L-1 AgNPs treatment that was the highest concentration of AgNPs in our present study. iii) PVP effect on S. polyrhiza. 20 g PVP was used during AgNPs synthesis. After 3 cycles of centrifugation and resuspension in pure water, 613 mL of 1000 mg L-1 AgNPs were obtained. PVP still remaining in the AgNPs suspension was not measured, however, previous study (Huynh and Chen, 2011) showed that after 3 times washing with pure water, just 2.2% PVP remained in the suspension of PVP-coated AgNPs (total organic carbon content was 297.4 mg L-1 vs 6.6 mg L-1 before vs after washing). According to this result, there was approximately 7.2 mg L-1 PVP in the culture medium of the 10 mg L-1 AgNPs treatment. Thus, 10, 20 and 50 mg L-1 PVP treatments were used to determine the effect of PVP on S. polyrhiza. After 72 h exposure, maximum quantum yield (Fv/Fm), effective quantum yield of PSII (ΦPSII), chlorophyll content and ROS accumulation were analyzed by the methods described in the main text. 
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK182][bookmark: OLE_LINK183][bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK184][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: OLE_LINK30][bookmark: OLE_LINK31]	The results are shown in Figure S2. Both 1 and 10 μM NO3- did not significantly change Fv/Fm, ΦPSII, the content of chlorophyll and ROS of S. polyrhiza. In the present study, 10% Hoagland’s was used as culture medium that contained 1.5 mM NO3-. Compared to this concentration of NO3-, the NO3- added by AgNO3 treatment was very low (1μM) and played a negligible role during the experiment. This result was consistent with the previous study that showed that NO3- did not affect the germination and seedling growth of Lolium multiflorum when it was treated with AgNO3 (Yin et al., 2011). Similarly, the supernatant of AgNPs suspension also did not significantly affect S. polyrhiza. The supernatant should contain Ag+, PVP and some AgNPs. These results suggested that the residual chemical in AgNPs suspension did not play an important role in the toxicity of AgNPs to S. polyrhiza. PVP (coating AgNPs) did not change chlorophyll fluorescence, chlorophyll content and did not induce ROS accumulation in S. polyrhiza even at concentration up to 50 mg L-1. Previous study also showed that there was no effect of PVP on the growth of Chlamydomonas reinhardtii until 56 mg L-1 (Taylor et al., 2016). The results obtained with the supernatant and PVP treatments both suggested that the effect of PVP and other residual chemicals added from AgNPs treatment are negligible during S. polyrhiza exposure to AgNPs. 




[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: _GoBack]Figure S2. Effect of NO3-, supernatant and PVP on: (A) maximum quantum yield (Fv/Fm) and effective quantum yield of PSII (ΦPSII), (B) chlorophyll content and (C) ROS in S. polyrhiza. All data were recorded after 72 h exposure. There are no significant difference between control and treatment (one-way ANOVA showed p=0.308 for Fv/Fm, p=0.587 for ΦPSII, p=0.855 for chl a, p=0.878 for chl b, and p=0.941 for ROS). (chl a: chlorophyll a; chl b: chlorophyll b). n=5.
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