Supplementary Material

Supplementary Material and Methods
· Silver nanoparticle characterization in culture media
Spherical AgNP (10 nm) in citrate buffer were commercially obtained from Sigma-Aldrich (St. Louis, MO, USA). The mass concentration was 0.02 mg/mL in 2-mM citrate buffer. The suspension was characterized in cell exposure conditions: 3.5 µg/mL of AgNP in DMEM media, supplemented with 2% FBS. Measurements were taken with DelsaMax Pro – Beckman Coulter. As a control, DLS measurements of DMEM media supplemented with 2% FBS were also acquired.

· Reactive oxygen species (ROS) levels 
Intracellular ROS levels were evaluated with H2DCF-DA (2’, 7’-dichlorodihydro-fluorescein diacetate). After exposure, cells were incubated with 10 µM of H2DCF-DA in fresh culture medium, (15 min, 37 °C, protected from light), washed with PBS and suspended in 250 µL of PBS. Fluorescence was measured at 488/530 nm.

· Cell viability
MTT metabolism was determined after incubation of cells with 0.5 mg mL-1 of MTT (3- (4,5-dimethylthiazol- 2-yl)-2,5-diphenyltetrazolium bromide) for 2 h. Subsequently, cells were washed with PBS, and formazan was solubilized with 100 µL of dimethyl sulfoxide (DMSO). Volume was increased to 200 µL by the addition of 100 µL of PBS and absorbance was measured at 560 nm.



Supplementary Figures
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Supplementary figure 1. DLS measurements of (A) DMEM media supplemented with 2% FBS and (B) AgNP (3.5 µg/mL) in DMEM media supplemented with 2% FBS.
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Supplementary figure 2. ROS levels in HepG2 cells exposed for 24 h to 10 nm AgNP (3.5 µg/mL), Cd2+ (1.5 µM) and 10 nm AgNP+Cd2+  (3.5 µg/mL + 1.5 µM). Mean + SEM of three independent experiments in triplicate. Asterisks indicate effects in comparison to the control (**p<0.01, ***p<0.001); sharp symbol (#) indicates toxicological interaction.
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[bookmark: _GoBack]Supplementary figure 3.  MTT metabolism in HepG2 cells exposed for 24 h to 10 nm AgNP (3.5 µg/mL), Cd2+ (1.5 µM) and 10 nm AgNP+Cd2+  (3.5 µg/mL + 1.5 µM). Mean + SEM of three independent experiments in triplicate. Asterisks indicate effects in comparison to the control (**p<0.01, ***p<0.001); sharp symbol (#) indicates toxicological interaction.









Supplementary Tables
[bookmark: _Toc476950918][bookmark: _Toc477090838][bookmark: _Toc476674379]Supplementary table 4. Proteins involved in antioxidant defense differentially regulated after 24 h exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	 
Symbol
	 
Gene Name
	
Accession 
Number
	
AgNP vs ctrl mean log-ratio
	
Cd vs ctrl mean log-ratio
	
AgNP+Cd vs ctrl mean log-ratio

	CAT
	Catalase
	P04040
	
	
	0.265

	GSR
	Glutathione-disulfide reductase
	P00390
	
	
	-0.239

	GSS
	Glutathione synthetase
	P48637
	0.4
	
	0.5

	GSTA1
	Glutathione S-transferase alpha 1
	P08263
	-0.68
	-0.45
	-0.96

	GSTM3
	Glutathione S-transferase mu 3
	P21266
	
	
	-0.64

	GSTO1
	Glutathione S-transferase omega 1
	P78417
	-0.36
	
	-0.36

	PRDX
	Peroxiredoxin 
	Q06830
	-0.58
	-0.31
	-0.77

	SOD1
	Superoxide dismutase 1
	P00441
	-0.58
	-0.41
	-0.48

	TXN
	Thioredoxin
	P10599
	-0.71
	
	-0.95






Supplementary table 5. Pentose phosphate pathway related proteins differentially deregulated after 24 h exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	 
Symbol
	 
Gene Name
	Accession 
Number
	AgNP vs ctrl mean log-ratio
	Cd vs ctrl mean log-ratio
	AgNP+Cd vs ctrl mean log-ratio

	PGLS
	6-phosphogluconolactonase
	O95336
	-0,324
	 
	-0,316

	PGD
	6-phosphogluconate dehydrogenase
	P52209
	 -0.517
	 
	-0,594

	TALDO-1
	Transaldolase
	P37837 
	-0,518
	 
	-0,521
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Supplementary table 6. Proteasomal subunits differentially regulated after 24 h exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	 
Symbol
	 
Gene Name
	
Accession Number
	
AgNP vs ctrl mean log-ratio
	
Cd vs ctrl mean log-ratio
	
AgNP+Cd vs ctrl mean log-ratio

	PSMA1
	proteasome subunit alpha 1
	P25786
	
	
	-0.493

	PSMA4
	proteasome subunit alpha 4
	P25789
	-0.418
	
	-0.454

	PSMA5
	proteasome subunit alpha 5
	P28066
	-0.413
	
	-0.587

	PSMA6
	proteasome subunit alpha 6
	P60900
	
	
	-0.541

	PSMA7
	proteasome subunit alpha 7
	O14818
	
	
	-0.385

	PSMB1
	proteasome subunit beta 1
	P20618
	
	
	-0.289

	PSMB2
	proteasome subunit beta 2
	P49721
	
	
	-0.494

	PSMB3
	proteasome subunit beta 3
	P49720
	
	
	-0.49

	PSMB4
	proteasome subunit beta 4
	P28070
	-0.356
	
	-0.55

	PSMB6
	proteasome subunit beta 6
	P28072
	
	
	-0.47

	PSMC3
	proteasome 26S subunit. ATPase 3
	P17980
	
	
	-0.803

	PSMD5
	proteasome 26S subunit. non-ATPase 5
	Q16401
	
	
	-0.538

	PSMD7
	proteasome 26S subunit. non-ATPase 7
	P51665
	
	
	-0.341

	PSMD12
	proteasome 26S subunit. non-ATPase 12
	O00232
	
	
	-0.407


[bookmark: _Toc476950920][bookmark: _Toc477090840]Supplementary table 7. Proteins related to ubiquitylation and protein repair differentially regulated after 24 h exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	 
Symbol
	 
Gene Name
	
Accession 
Number
	
AgNP vs ctrl mean log-ratio
	
Cd vs ctrl mean log-ratio
	
AgNP+Cd vs ctrl mean log-ratio

	DNAJB4
	DnaJ heat shock protein family (Hsp40) member B4
	Q9UDY4
	
	
	-0.761

	DNAJC7
	DnaJ heat shock protein family (Hsp40) member C7
	Q99615
	
	
	0.338

	DNAJC8
	DnaJ heat shock protein family (Hsp40) member C8
	O75937
	-0.401
	
	-0.509

	HSP90AA1
	heat shock protein 90 alpha family class A member 1
	P07900
	-0.421
	
	-0.654

	HSPA4
	heat shock protein family A (Hsp70) member 4
	P34932
	-0.346
	
	-0.78

	HSPA8
	heat shock protein family A (Hsp70) member 8
	P11142
	-0.41
	
	-0.549

	HSPA9
	heat shock protein family A (Hsp70) member 9
	P38646
	
	
	0.212

	HSPB1
	heat shock protein family B (small) member 1
	P04792
	0.696
	0.8
	0.314

	HSPH1
	heat shock protein family H (Hsp110) member 1
	Q92598
	
	
	-0.331

	UBA1
	ubiquitin like modifier activating enzyme 1
	P22314
	
	
	-0.282

	UBE2B
	ubiquitin conjugating enzyme E2 B
	P63146
	
	
	-0.814

	UBE2I
	ubiquitin conjugating enzyme E2 I
	P63279
	
	
	-0.917

	UBE2N
	ubiquitin conjugating enzyme E2 N
	P61088
	
	
	-0.534

	UBE2Q1
	ubiquitin conjugating enzyme E2 Q1
	Q7Z7E8
	
	
	0.897

	UBE2V1
	ubiquitin conjugating enzyme E2 V1
	Q13404
	
	
	-0.575

	UCHL5
	ubiquitin C-terminal hydrolase L5
	Q9Y5K5
	
	
	-0.156

	USP14
	ubiquitin specific peptidase 14
	P54578
	
	
	-0.316

	USP36
	ubiquitin specific peptidase 36
	Q9P275
	
	
	0.446

	USP9X
	ubiquitin specific peptidase 9. X-linked
	Q93008
	
	
	0.464















[bookmark: _Toc476950921][bookmark: _Toc477090841]Supplementary table 8. Ribosomal proteins and translation initiation factors differentially deregulated after 24 h exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	Translation Initiation Factors

	 
Symbol
	 
Gene Name
	
Accession Number
	
AgNP vs ctrl 
mean log-ratio
	
Cd vs ctrl 
mean log-ratio
	
AgNP+Cd vs ctrl mean log-ratio

	EIF1AY
	Eukaryotic translation initiation factor 1A. Y-chromosomal
	O14602
	-0.36
	
	

	EIF2A
	eukaryotic translation initiation factor 2A
	Q9BY44
	
	
	0.29

	EIF2AK3
	eukaryotic translation initiation factor 2 alpha kinase 3
	Q9NZJ5
	
	
	-0.533

	EIF2B1
	eukaryotic translation initiation factor 2B subunit alpha
	Q14232
	
	
	-0.8

	EIF3A
	eukaryotic translation initiation factor 3 subunit A
	Q14152
	
	
	0.231

	EIF3D
	eukaryotic translation initiation factor 3 subunit D
	O15371
	
	
	0.208

	EIF3G
	eukaryotic translation initiation factor 3 subunit G
	O75821
	
	
	2.196

	EIF3H
	eukaryotic translation initiation factor 3 subunit H
	O15372
	
	
	-0.324

	EIF3J
	eukaryotic translation initiation factor 3 subunit J
	O75822
	-0.386
	
	-0.64

	EIF3L
	eukaryotic translation initiation factor 3 subunit L
	Q9Y262
	
	
	-0.307

	EIF3M
	eukaryotic translation initiation factor 3 subunit M
	Q7L2H7
	
	
	0.511

	EIF4
	Eukaryotic initiation factor 4A-I
	P60842
	
	
	0.231

	EIF4G1
	eukaryotic translation initiation factor 4 gamma 1
	Q04637
	
	
	0.401

	EIF4G2
	eukaryotic translation initiation factor 4 gamma 2
	P78344
	
	
	0.162

	Ribosomal proteins

	 
Symbol
	 
Gene Name
	Accession Number
	AgNP vs ctrl mean log-ratio
	Cd vs ctrl mean log-ratio
	AgNP+Cd vs ctrl mean log-ratio

	RPL3
	ribosomal protein L3
	P39023
	
	
	0.693

	RPL10
	ribosomal protein L10
	P27635
	
	
	0.616

	RPL12
	ribosomal protein L12
	P30050
	-0.358
	
	-0.532

	RPL15
	ribosomal protein L15
	P61313
	
	
	0.367

	RPL18
	ribosomal protein L18
	Q07020
	
	
	0.165

	RPL21
	ribosomal protein L21
	P46778
	
	
	0.411

	RPL29
	ribosomal protein L29
	P47914
	-0.425
	
	-0.352

	RPL30
	ribosomal protein L30
	P62888
	
	
	0.299

	RPL32
	ribosomal protein L32
	P62910
	
	
	0.27

	RPL35
	ribosomal protein L35
	P42766
	-0.382
	
	-0.515

	RPL38
	ribosomal protein L38
	P63173
	
	
	-0.31

	RPL39
	ribosomal protein L39
	P62891
	-0.887
	
	-0.826

	RPL13A
	ribosomal protein L13a
	P40429
	
	
	0.328

	RPL18A
	ribosomal protein L18a
	Q02543
	
	
	0.458

	RPL37A
	ribosomal protein L37a
	P61513
	
	
	0.376

	RPLP0
	ribosomal protein lateral stalk subunit P0
	P05388
	-0.463
	
	-1.004

	RPLP1
	ribosomal protein lateral stalk subunit P1
	P05386
	-0.842
	
	-1.443

	RPLP2
	ribosomal protein lateral stalk subunit P2
	P05387
	-0.652
	-0.406
	-0.863

	RPS2
	ribosomal protein S2
	P15880
	
	
	0.187

	RPS3
	ribosomal protein S3
	P23396
	
	
	0.172

	RPS5
	ribosomal protein S5
	P46782
	
	
	0.645

	RPS7
	ribosomal protein S7
	P62081
	-0.339
	
	-0.445

	RPS10
	ribosomal protein S10
	P46783
	-0.296
	
	-0.505

	RPS12
	ribosomal protein S12
	P25398
	-0.311
	
	-0.355

	RPS15
	ribosomal protein S15
	P62841
	-0.569
	-0.353
	-0.559

	RPS19
	ribosomal protein S19
	P39019
	-0.616
	-0.379
	-0.765

	RPS23
	ribosomal protein S23
	P62266
	
	
	0.26

	RPS24
	ribosomal protein S24
	P62847
	-0.381
	
	-0.877

	RPS29
	ribosomal protein S29
	P62273
	
	
	0.382

	RPS27A
	ribosomal protein S27a
	P62979
	
	
	0.401

	RPS3A
	ribosomal protein S3A
	P61247
	
	
	0.24

	RPS4Y1
	ribosomal protein S4. Y-linked 1
	P22090
	
	-0.408
	0.449

	RPSA
	ribosomal protein SA
	P08865
	
	
	-0.427










Supplementary table 9. Glycolysis related proteins differentially deregulated after 24 h-exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	
Symbol
	
Gene Name
	
Accession Number
	
AgNP vs ctrl mean log-ratio
	
Cd vs ctrl mean log-ratio
	
AgNP+Cd vs ctrl mean log-ratio

	ALDOA
	aldolase. fructose-bisphosphate A
	P04075
	-0.459
	
	-0.527

	ALDOC
	aldolase. fructose-bisphosphate C
	P09972
	
	
	-0.462

	ENO1
	enolase 1
	P06733
	-0.578
	
	-0.597

	GAPDH
	glyceraldehyde-3-phosphate dehydrogenase
	P04406
	-0.603
	
	-0.739

	GPI
	glucose-6-phosphate isomerase
	P06744
	-0.62
	
	-0.748

	PGAM1
	phosphoglycerate mutase 1
	P18669
	-0.36
	
	-0.23

	PGK1
	phosphoglycerate kinase 1
	P00558
	-0.352
	
	-0.314

	PKM
	pyruvate kinase. muscle
	P14618
	-0.303
	
	-0.364

	TPI1
	triosephosphate isomerase 1
	P60174
	-0.644
	-0.354
	-0.716








Supplementary table 10. Oxidative phosphorylation related proteins differentially deregulated after 24 h-exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	 
Symbol
	 
Gene Name
	
Accession Number
	AgNP vs ctrl mean log-ratio
	Cd vs ctrl mean log-ratio
	AgNP+Cd vs ctrl mean log-ratio

	ATP5A1
	ATP synthase. H+ transporting. mitochondrial F1 complex. alpha subunit 1
	P25705
	 
	 
	0.219

	ATP5B
	ATP synthase. H+ transporting. mitochondrial F1 complex. beta polypeptide
	P06576
	 
	 
	0.387

	ATP5F1
	ATP synthase. H+ transporting. mitochondrial Fo complex subunit B1
	P24539
	 
	 
	0.243

	ATP5G3
	ATP synthase. H+ transporting. mitochondrial Fo complex subunit C3 
	P48201
	 
	 
	1.373

	COX4I1
	cytochrome c oxidase subunit 4I1
	P13073
	 
	 
	0.383

	COX5A
	cytochrome c oxidase subunit 5A
	P20674
	 
	 
	0.385

	COX6B1
	cytochrome c oxidase subunit 6B1
	P14854
	 
	 
	0.352

	COX7A2
	cytochrome c oxidase subunit 7A2
	P14406
	 
	 
	-0.657

	COX8A
	cytochrome c oxidase subunit 8A
	P10176
	 
	 
	0.636

	CYB5A
	cytochrome b5 type A
	P00167
	 
	 
	-0.29

	CYC1
	cytochrome c1
	P08574
	 
	 
	0.272

	MT-CO2
	cytochrome c oxidase subunit II
	P00403
	 
	 
	0.313

	MT-CO3
	cytochrome c oxidase III
	P00414
	 
	 
	0.527

	NDUFA1
	NADH:ubiquinone oxidoreductase subunit A1
	O15239
	 
	 
	0.342

	NDUFA5
	NADH:ubiquinone oxidoreductase subunit A5
	Q16718
	 
	 
	-0.983

	NDUFA6
	NADH:ubiquinone oxidoreductase subunit A6
	P56556
	 
	 
	-0.425

	NDUFA8
	NADH:ubiquinone oxidoreductase subunit A8
	P51970
	 
	 
	-1.437

	NDUFA9
	NADH:ubiquinone oxidoreductase subunit A9
	Q16795
	 
	 
	0.183

	NDUFA12
	NADH:ubiquinone oxidoreductase subunit A12
	Q9UI09
	 
	 
	0.368

	NDUFB4
	NADH:ubiquinone oxidoreductase subunit B4
	O95168
	 
	 
	0.292

	NDUFB5
	NADH:ubiquinone oxidoreductase subunit B5
	O43674
	 
	 
	0.359

	NDUFB7
	NADH:ubiquinone oxidoreductase subunit B7
	P17568
	 
	 
	0.851

	NDUFS1
	NADH:ubiquinone oxidoreductase core subunit S1
	P28331
	 
	 
	0.195

	NDUFV1
	NADH:ubiquinone oxidoreductase core subunit V1
	P49821
	 
	 
	0.306

	SDHA
	succinate dehydrogenase complex flavoprotein subunit A
	P31040
	 
	 
	0.554

	SDHB
	succinate dehydrogenase complex iron sulfur subunit B
	P21912
	 
	 
	0.245

	UQCRC1
	ubiquinol-cytochrome c reductase core protein I
	P31930
	 
	 
	0.247

	UQCRC2
	ubiquinol-cytochrome c reductase core protein II
	P22695
	
	 
	0.193

	UQCRFS1
	ubiquinol-cytochrome c reductase. Rieske iron-sulfur polypeptide 1
	P47985
	
	 
	0.193






[bookmark: _Toc476674384]Supplementary table 11. Tricarboxylic acid cycle (TCA) and lipid metabolism related proteins differentially deregulated after 24 h exposure to the contaminants. Results express experimental group vs control mean log-ratio of three independent experiments. Table extracted from IPA.
	TCA Cycle

	 
Symbol
	 
Gene Name
	Accession Number
	AgNP vs ctrl mean log-ratio
	Cd vs ctrl mean log-ratio
	AgNP+Cd vs ctrl mean log-ratio

	ACO2
	aconitase 2
	Q99798
	 
	 
	0.453

	DLD
	dihydrolipoamide dehydrogenase
	P09622
	 
	 
	0.378

	DLST
	dihydrolipoamide S-succinyltransferase
	P36957
	 
	 
	0.374

	FH
	fumarate hydratase
	P07954
	 
	 
	0.168

	IDH3A
	isocitrate dehydrogenase 3 (NAD(+)) alpha
	P50213
	0.33
	 
	0.481

	IDH3B
	isocitrate dehydrogenase 3 (NAD(+)) beta
	O43837
	 
	 
	0.444

	IDH3G
	isocitrate dehydrogenase 3 (NAD(+)) gamma
	P51553
	 
	 
	0.478

	MDH1
	malate dehydrogenase 1
	P40925
	-0.667
	-0.398
	-1.046

	OGDH
	oxoglutarate dehydrogenase
	Q02218
	 
	 
	0.327

	SDHA
	succinate dehydrogenase complex flavoprotein subunit A
	P31040
	 
	 
	0.554

	SDHB
	succinate dehydrogenase complex iron sulfur subunit B
	P21912
	 
	 
	0.245

	SUCLG1
	succinate-CoA ligase alpha subunit
	P53597
	 
	 
	0.48

	Lipid metabolism

	 
Symbol
	 
Gene Name
	Accession Number
	AgNP vs ctrl mean log-ratio
	Cd vs ctrl mean log-ratio
	AgNP+Cd vs ctrl mean log-ratio

	ECI1
	Enoyl-CoA delta isomerase 1
	P42126
	
	
	0.359

	PCCA
	Propionyl-CoA carboxylase alpha chain
	P05165
	
	
	0.453

	ACAA2
	3-ketoacyl-CoA thiolase
	P42765
	
	
	0.398

	ACADS
	Short-chain specific acyl-CoA dehydrogenase
	P16219
	
	
	0.496

	ACAT2
	Acetyl-CoA acetyltransferase
	O75908
	-0.969
	-0.695
	-1.207

	ACADM
	Medium-chain specific acyl-CoA dehydrogenase
	P11310
	
	
	0.169

	PCCB
	Propionyl-CoA carboxylase beta chain
	P05166
	
	
	0.23

	HADHB
	Trifunctional enzyme subunit beta
	P55084
	
	
	0.371

	DECR1

	2.4-dienoyl-CoA reductase

	Q16698

	
	
	0.15
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