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Table S1. Instrument operating conditions (A) Agilent ICP-MS; (B) Agilent LC-QQQ.

Table S2. Source parameters for analysis of thiol peptide standards on Agilent LC-QQQ.
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Figure S1. Optical micrographs of Chlorella sp. cells treated with various metal combinations at 
different exposure durations. Magnification at 40 x. A) 0h; B) 24h; C) 1 week; D) 2 weeks.





Figure S2. Proposed metabolic changes in Chlorella sp. acutely and chronically exposed to Cu. 
(A) Photosynthesis impairment arise from Cu-induced stress impacts carbohydrate metabolism 
and amino acid biosynthesis. (B) Cu-induced oxidative stress affects phospholipids biosynthesis. 
Key metabolic pathways are highlighted in orange, and key metabolites that decrease 
significantly (p<0.001) upon exposure to Cu are highlighted in red. #Absence of metabolites in 
Chlorella sp.



Fi
gure S3. Accumulation of naturally occurring osmolytes in Chlorella sp. after prolong Cd 
exposure. Key metabolic pathways are highlighted in orange, and key metabolites that increase 
significantly (p<0.001) over time are highlighted in green. 


