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Table S1. The inhibitory rates of copper on Dunaliella salina

Inhibitory rate (%) Cu (umol/L)
Time (h) 15 30 60 120
24 -10.8+1.71 -5.73+0.99 21.48+2.63 31.301+2.63
48 9.6510.63 28.34+2.35 36.73+3.68 47.401+2.12
72 20.5+1.92 44.531+2.24 54.79 +2.37 62.6413.48
96 28.91+3.40 50.39+1.73 63.77+4.19 78.051+2.02




Table S5. KEGG pathway enrichment analysis of DEGs

Pathway No. of
Level 1 Level 2 Pathway
1D DEGs

Metabolism Amino acid metabolism Valine, leucine and isoleucine degradation k000280 11
Metabolism Amino acid metabolism Cysteine and methionine metabolism ko00270 11
Metabolism Amino acid metabolism Lysine degradation ko00310 6
Metabolism Amino acid metabolism Tryptophan metabolism ko00380 4
Metabolism Amino acid metabolism Glycine, serine and threonine metabolism k000260 6
Metabolism Amino acid metabolism Arginine and proline metabolism ko00330 5
Metabolism Amino acid metabolism Histidine metabolism ko00340 2
Metabolism Amino acid metabolism Tyrosine metabolism ko00350 2
Metabolism Amino acid metabolism Phenylalanine, tyrosine and tryptophan biosynthesis ko00400 2
Metabolism Amino acid metabolism Lysine biosynthesis ko00300 1
Metabolism Amino acid metabolism Alanine, aspartate and glutamate metabolism ko00250 3
Metabolism Amino acid metabolism Arginine biosynthesis k000220 2
Metabolism Carbohydrate metabolism Ppentose and glucuronate interconversions ko00040 10
Metabolism Carbohydrate metabolism Ascorbate and aldarate metabolism ko00053 8
Metabolism Carbohydrate metabolism Propanoate metabolism ko00640 7
Metabolism Carbohydrate metabolism Galactose metabolism ko00052 7
Metabolism Carbohydrate metabolism Glycolysis / gluconeogenesis ko00010 14
Metabolism Carbohydrate metabolism Amino sugar and nucleotide sugar metabolism ko00520 10
Metabolism Carbohydrate metabolism Starch and sucrose metabolism ko00500 10
Metabolism Carbohydrate metabolism Pyruvate metabolism k000620 10
Metabolism Carbohydrate metabolism Glyoxylate and dicarboxylate metabolism ko00630 8
Metabolism Carbohydrate metabolism Fructose and mannose metabolism ko00051 5
Metabolism Carbohydrate metabolism Inositol phosphate metabolism ko00562 3
Metabolism Carbohydrate metabolism Butanoate metabolism ko00650 1
Metabolism Carbohydrate metabolism Citrate cycle (tca cycle) k000020 3
Metabolism Carbohydrate metabolism Pentose phosphate pathway ko00030 2
Metabolism Energy metabolism Photosynthesis ko00195 19
Metabolism Energy metabolism Carbon fixation in photosynthetic organisms ko00710 8
Metabolism Energy metabolism Photosynthesis - antenna proteins ko00196 3
Metabolism Energy metabolism Oxidative phosphorylation ko00190 10
Metabolism Energy metabolism Nitrogen metabolism ko00910 2
Metabolism Lipid metabolism Fatty acid degradation ko00071 8
Metabolism Lipid metabolism Alpha-linolenic acid metabolism ko00592 6
Metabolism Lipid metabolism Biosynthesis of unsaturated fatty acids ko01040 5
Metabolism Lipid metabolism Glycerolipid metabolism ko00561 5
Metabolism Lipid metabolism Synthesis and degradation of ketone bodies ko00072 1
Metabolism Lipid metabolism Sphingolipid metabolism ko00600 3
Metabolism lipid metabolism Glycerophospholipid metabolism ko00564 4
Metabolism lipid metabolism Fatty acid elongation ko00062 1
Metabolism Lipid metabolism Steroid biosynthesis ko00100 1
Metabolism Lipid metabolism Fatty acid biosynthesis ko00061 2
Metabolism Nucleotide metabolism Pyrimidine metabolism ko00240 18
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Table S6. DEGs related to photosynthesis, carbohydrate metabolism, copper transport and HSPs

Pathway Genename  Gene description Number of
Up/Down Log2(FC)
DEGs

Photosynthesis PsbA Photosystem IT P680 protein D1 1 up 2.52
PsbB Photosystem II cp47 chlorophyll apoprotein 1 up 3.37
PsbC Photosystem II cp43 chlorophyll apoprotein 1 up 3.84
PsbD Photosystem II P680 protein D2 1 up 1.09
PsbE Photosystem II cytochrome b559 subunit alpha 1 up 2.93
PsbM Photosystem II PsbM protein 1 up 4.44
PsbH Photosystem II protein H 1 up 3.65
PsbO PSII oxygen-evolving enhancer protein 1 1 up 2.38
PsbP PSII oxygen-evolving enhancer protein 2 2 up 1.81
PsbQ PSII oxygen-evolving enhancer protein 3 1 up 1.37
PsbZ Photosystem II PsbZ protein 2 up 5.47
PsaA Photosystem I P700 chlorophyll a apoprotein al 1 up 1.14
PsaC Photosystem I subunit vii 1 up 3.04
PsaE Photosystem I subunit iv 1 up 1.14
Thcal Light-harvesting complex I cholrophyll a/b protein 1 1 down -1.37
lhca3 Light-harvesting complex I cholrophyll a/b protein 3 1 up 1.05
Thcb2 Light-harvesting complex II chlorophyll a/b protein 2 1 down -1.05
Thcb4 Light-harvesting complex II chlorophyll a/b protein 4 1 up 1.08
PetA Apocytochrome f 1 up 1.43
PetB Pytochrome b6 1 up 2.05
PetC Pytochrome b6-f complex iron-sulfur subunit 2 up 2.03
PetH Ferredoxin-NADP+ reductase 1 down -5.53
ATPF1A F-type H+-transporting ATPase alpha subunit 1 up 4.55
ATPF1B F-type H+-transporting ATPase beta subunit 1 up 3.00
ATPFOC F-type H+-transporting ATPase ¢ subunit 1 up 3.25

Carbohydrate RbcL Ribulose bisphosphate carboxylase large chain 1 up 2.71

metabolism Tkta Transketolase 1 up 5.10
Pgm Phosphoglucomutase 1 up 2.49
Mdhl Malate dehydrogenase 3 up 2.56
Idh Isocitrate dehydrogenase 1 up 2.12
Cs Citrate synthase 1 down -4.47
Sdhc/Frde Succinate dehydrogenase / Fumarate reductase, Cytochrome b subunit 1 down -4.29

Glycolysis Aldo Fructose-bisphosphate aldolase 2 up 5.17
Gapdh Glyceraldehyde-3-phosphate dehydrogenase 1 up 2.93
Adh Alcohol dehydrogenase (NADP+) 2 up 1.88
Pgk Phosphoglycerate kinase 1 up 1.70
Tpi Triose phosphate isomerase 1 up 5.11
Pdc Pyruvate decarboxylase 1 up 1.77




Ion transport

Response to stress

Pyk

Gpi
CopA
CopB
CutC
Vps4
Vps36
Mrs2
Zip
ABCBI1
ABCCl1
ABCCI10
ABCALl
ABCB8
Hsp20
DnaK
DnalC13
Hsp33
GroEL
Hsp70
DnalC11
DnaJiC7
Sodl

Cat

Pyruvate kinase
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Heat shock protein HSP20

Molecular chaperone DnaK

Molecular chaperone DnaJ homolog subfamily ¢ member 13
Heat shock protein 33
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