Supplementary Table S1. The complexation coefficient of Pb and macromolecular organic matter
	Organic ligands
	Complexing constant
	References

	2-[(5-bromo-2-pyridinyl)-azo]-5-(diethylamino)-Phenol
	11.17
	(Yang et al., 2016)

	Bovine Albumin
	10.63
	(Bhattacharya et al., 2007)

	Humic Acid 
	5.79
	(Quan & Yan, 2010)

	Ciprofloxacin
	8.79
	(Turel & Bukovec, 1996)

	Sulfamerazine free Acid
	6.77
	(Lin et al., 1997)

	Ethylene Glycol
	0.70
	(Sun et al., 2008)

	5,10,15,20-tetrakis(4-trimethyl-ammonio-phenyl)-porphine tetratosylate
	7.65
	(Jaberi et al., 2013)

	Extracellular Polymeric Substances
	4.52-7.58
	(Lombardi & Vieira, 1998; Song et al., 2012)

	AceticAcid
	3.13
	(Pounds et al., 2017)

	Dicyclohexanoneoxaly Dihydrazone
	5.93
	(Sung et al., 2011)

	Tetracycline
	6.15
	(Ghosh & Banerjee, 1997)

	Nitrilotri-3-propanonic Acid
	16.23
	(Zhang et al., 2004)

	Ethylene Diamine Tetraacetic Acid
	17.88
	(Smith & Martell, 1989)

	8-hydroxy-Quinoline
	5.26
	(Suchitra, 2019)

	cross-linked poly (acrylic acid)
	7.40
	(Catherine et al., 2011)







Supplementary Table S2. The method of preparation of experimental media
	Name of medium
	[bookmark: _Hlk64835267]The preparation methods

	BE medium
	After 50 mL of distilled water was added to the beaker, 3.0 g of BE, 10.0 g of tryptone and 5.0 g of NaCl were added. The pH should be adjusted to 7.2-7.6. The solution was then added to 1000 mL. 20.0 g of agar was added and heated to melt.

	PDB medium
	200.0 g of potatoes and 20.0 g of glucose were weighed by electronic balance. After peeling and dicing potatoes, they were added into 1000 mL water and boiled for 1 min until completely dissolved.

	PDA media
	After calculating the actual dosage of drugs, 200.0 g of potatoes, 20.0 g of glucose and 10.0 g of agar were weighed with an electronic balance, and 3.0 g of KH2PO4 and 1.5 g of MgSO4·7H2O were weighed with an analytical balance. After that, it was placed in a beaker according to recipe. The potatoes were washed, peeled, and weighed. Then it was cut into small pieces, adding 1200 mL of water, and heated it until boiling (100.0 oC, 15 min). 4 layers of gauze were used to filter the mixture while it was hot. The filtrate was poured into a beaker and heated at above 95.0 oC. The filtrate was constantly stirred with a glass rod until the agar was completely dissolved and water was added to 1000 mL. 

	TAP medium
	0.50 g/L of ethylene diamine tetraacetic acid (EDTA), 0.22 g/L of ZnSO4·7H2O, 0.22 g/L of H3BO3, 5.06 mg/L of MnCl2·4H2O, 1.61 mg/L of CoCl2·6H2O, 1.10 mg/L of (NH4)6Mo7O24·4H2O, 1.57 mg/L of CuSO4·5H2O, and 4.99 mg/L of FeSO4·7H2O), phosphate buffer solution (0.0108 g/L of K2HPO4 and 0.0054 g/L of KH2PO4), TAP salts (0.10 g/L of MgSO4·7H2O, 0.38 g/L of NH4Cl and 0.05 g/L of CaCl2·H2O), and 2.42 g/L of H2NC(CH2OH)3 were added to sterile water. Then the pH was adjusted to 7.0 by glacial acetic acid.









Supplementary Table S3. List of the experiment equipment 
	Name of instrument
	Manufacturer
	Model

	Ultra-thin slicer
	Leica
	Leica UC7

	Diamond slicer
	Daitome
	Ultra 45°

	Transmission electron microscope
	FEI
	Tecnai G2 F20 S-Twin + Aztec X-Max 80T

	Energy dispersive X-ray spectrometry
	OXFORD
	AZtec X-Max 50



Supplementary Table S4. List of the experiment reagents 
	Reagent
	Manufacturer
	Article number

	2.5% (v/v) triple distilled glutaraldehyde
	Wuhan Guge biology
	G1102

	Anhydrous ethanol
	Sinopharm Chemical Reagents Co. Ltd.
	

	Acetone
	Sinopharm Chemical Reagents Co. Ltd.
	67-64-1

	Phosphoric acid buffer
	
	

	Resin
	SPI
	90529-77-4

	Osmic acid
	
	

	Uranium dioxide acetate
	
	

	Pb(NO3)2
	Xilong Scientific Ltd.
	

	Pb(C6H5O2)2
	Wuhan Servicebio technology Co. Ltd
	G1201-1L
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Fig. S1. TEM images of the lysis of Chlamydomonas reinhardtii in different stages of aging by ULLM technique. 
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Fig. S2. TEM images of the morphological structure of Chlamydomonas reinhardtii by ULLM technique. 
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