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Using tandem mass tags on paramagnetic beads 
Using paramagnetic beads for protein and peptide clean-up allows for single-pot sample processing. The workflow was adjusted based on a previously published protocol (Hughes et al., 2018). In brief, 25 µg protein per sample were taken and the volume was adjusted to the same volume for all samples with 100 mM Triethylammonium bicarbonate buffer (TEAB, Sigma Aldrich, Germany). Proteins were reduced with 1 µmol tris(2-carboxyethyl)phosphine (Sigma Aldrich, Germany) for 1 h at 55 °C, followed by alkylation with 2 µmol iodoacetamide (Merck, Germany) for 30 min at room temperature in the dark. Afterwards, protein solutions were acidified with formic acid and acetonitrile (Merck, Germany) was added to reach more than 50 % (v/v) organic content, which facilitates protein binding to SpeedBeads™ magnetic carboxylate modified particles (SP3 beads, Sigma Aldrich, Germany). For each sample 2 µl of bead solution, containing 20 µg beads were used. Proteins were loaded on the beads and subsequently washed with 70 % (v/v) ethanol (Merck, Germany) in water and 100 % (v/v) acetonitrile (Carl Roth, Germany). Next, proteins were digested with trypsin (enzyme:protein ratio 1:50, Promega, USA) overnight. Next day, 0.1 mg label were added to each of the samples, followed by 1 h incubation. Labeling was stopped by addition of 5 % (v/v) hydroxylamine for 15 min. Afterwards, 100 % (v/v) acetonitrile was added to each sample to reach ≥ 95 % (v/v) organic content, what facilitates peptide binding to the beads. Samples resulting from the same biological replicate were combined. Peptide clean-up was performed using two washing steps with 100 % (v/v) acetonitrile. Finally, peptides were eluted in two steps, first with 87 % (v/v) ACN in 10 mM ammonium formate (pH 10) (Agilent Technologies, USA), then with 2 % (v/v) dimethyl sulfoxide (Sigma Aldrich, Germany), resulting in two fractions per sample that were evaporated to dryness and reconstituted in 0.1 % (v/v) formic acid before LC-MS/MS analysis.


Physico-chemical properties
Detailed characterizations have been published by Driessen et al. (Driessen et al., 2015). Wiemann et al. (Wiemann et al., 2016) and Landsiedel et al. (Landsiedel et al., 2014).
[bookmark: _Ref519586403]Table S1: Description of physico-chemical properties
	Variable
	Description
	Parameter
	Unit
	Concentration

	CPH - sample to blank ratio
	CPH reactivity sample to blank ratio
	CPH reactivity
	sample to blank ratio
	0.25 mg/mL

	DMPO - sample to blank ratio
	DMPO reactivity sample to blank ratio
	DMPO reactivity
	sample to blank ratio
	0.125 mg/mL

	CPH – SA corrected
	CPH reactivity blank corrected per m² SA
	CPH reactivity per specific surface area
	blank corrected value in a.u.
	0.25 mg/mL

	DMPO - SA corrected
	DMPO reactivity blank corrected per m² SA
	DMPO reactivity per specific surface area
	blank corrected value in a.u.
	0.125 mg/mL

	density
	Density
	Density
	kg/m³
	0.5 mg/mL

	PPS_prov
	Primary particle size_provider
	Primary particle size diameter
	nm
	0.5 mg/mL

	SA_PPS_prov
	Specifc surface area calculated from PPS_provider
	Specific surface area
	m²/g
	0.5 mg/mL

	SA_BET_prov
	Specific surface area from BET_provider
	Specific surface area
	m²/g
	0.5 mg/mL

	SA_BET_IUTA
	Specific surface area from BET_IUTA
	Specific surface area
	m²/g
	

	PPS_from BET_prov
	Primary particle size calculated from BET_provider
	Primary particle size diameter
	nm
	0.5 mg/mL

	PPS_from BET_IUTA
	Primary particle size calculated from BET_IUTA
	Primary particle size diameter
	nm
	0.5 mg/mL

	PPS_SEM_mode
	Primary particle size calculated from SEM
	Primary particle size diameter _ mode
	nm
	0.5 mg/mL

	PPS_SEM_mean
	Primary particle size calculated from SEM
	Primary particle size diameter _ mean
	nm
	0.5 mg/mL

	SA_from_PPS_SEM
	Specific surface area from PPS_SEM
	Specific surface area
	m²/g
	0.5 mg/mL

	ZP4
	zetapotential at pH4
	zetapotential
	mV
	0.5 mg/mL

	ZP7.4
	zetapotential at pH7.4
	zetapotential
	mV
	0.5 mg/mL

	ZP9
	zetapotential at pH9
	zetapotential
	mV
	0.5 mg/mL

	IEP
	pH value for point of no charge
	Isoelectric Point
	pH
	

	pH
	pH value at initial situation
	pH value
	mV
	0.5 mg/mL

	RP
	redoxpotential by Pt cathode
	redoxpotential
	mV
	0.5 mg/mL

	z.average
	Hydrodynamic diameter by DLS
	z.average / hydrodynamic diameter
	nm
	0.5 mg/mL

	D50
	Hydrodynamic diameter by DLS
	D50 / hydrodynamic diameter
	
	0.5 mg/mL

	PDI
	Polidispersityindex
	PDI
	a.u. (0-1)
	

	SA_from_z.average
	specific surface area calculated from z.average
	Specific surface area
	m²/g
	0.5 mg/mL

	SA_from_d50
	specific surface area calculated fromd50
	Specific surface area
	m²/g
	0.5 mg/mL

	BGLit
	Band Gap Lit
	Band Gap Lit
	eV
	0.5 mg/mL

	DMPO per SA of BET_p
	DMPO reactivity per SA of BET  provider
	DMPO reactivity
	sample to blank ratio / SA_BET
	0.5 mg/mL

	CPH per SA of BET_p
	CPH reactivity per SA of BET  provider
	CPH reactivity
	sample to blank ratio / SA_BET
	

	DMPO per SA of BET_iuta
	CPH reactivity per SA of BET IUTA
	CPH reactivity
	sample to blank ratio / SA_BET
	

	CPH per SA of BET_iuta
	CPH reactivity per SA of BET IUTA
	CPH reactivity
	sample to blank ratio / SA_BET
	

	AGS_SEM
	Agglomerate_Size from SEM
	Agglomerate_Size diameter
	nm
	

	SA_AGS_SEM
	Specific surface area of the agglomerate_Size from SEM
	Specific surface area of agglomerate_Size
	m²/g
	

	DMPO per SA of DLS
	DMPO reactivity per SA of DLS
	DMPO reactivity
	sample to blank ratio / SA_DLS
	

	CPH per SA of DLS
	CPH reactivity per SA of DLS
	CPH reactivity
	sample to blank ratio / SA_DLS
	

	DMPO per AGS SEM
	DMPO reactivity per AGS SEM
	DMPO reactivity
	sample to blank ratio / AGS SEM

	CPH per AGS SEM
	CPH reactivity per AGS SEM
	CPH reactivity
	sample to blank ratio / AGS SEM

	DMPO per SA of SA_AGS SEM
	DMPO reactivity per SA of AGS SEM
	DMPO reactivity
	sample to blank ratio / SA_AGS SEM

	CPH per SA of SA_AGS SEM
	CPH reactivity per SA of AGS SEM
	CPH reactivity
	sample to blank ratio / SA_AGS SEM
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Table S2: Means for physico-chemical properties in F12K part 1.
	
	CPH - sample to blank ratio
	DMPO - sample to blank ratio
	density
	PPS_prov
	SA_PPS_prov
	SA_BET_prov
	SA_BET_IUTA
	PPS_from BET_prov
	PPS_from BET_IUTA
	PPS_SEM_mode
	PPS_SEM_mean
	uncert_PPS_SEM
	SA_from_PPS_SEM

	GrapheneOxide
	8.14
	0.74
	1.80
	NA
	NA
	NA
	220.23
	NA
	15.14
	27.66
	57.30
	53.50
	58.17

	Mn2O3
	1.06
	1.40
	4.50
	50.00
	26.67
	19.90
	58.12
	67.00
	22.94
	NA
	NA
	NA
	NA

	PhthalocyanineBlue
	1.08
	1.09
	1.62
	17.00
	217.86
	53.00
	49.02
	69.88
	75.55
	21.70
	26.20
	10.40
	141.36

	PhthalocyanineGreen
	1.07
	0.96
	2.14
	NA
	NA
	69.00
	61.49
	NA
	45.59
	38.86
	47.20
	17.60
	59.40

	SiO2_15
	0.48
	259.78
	2.65
	15.00
	150.94
	200.00
	NA
	11.32
	NA
	11.90
	15.90
	7.50
	142.40

	SiO2_40
	0.38
	0.68
	2.65
	40.00
	56.60
	50.00
	34.21
	45.28
	66.19
	64.57
	71.30
	19.90
	31.76

	SiO2_7
	0.32
	0.56
	2.65
	8.00
	283.02
	300.00
	248.60
	8.00
	9.11
	15.40
	17.50
	5.60
	129.38





Table S3: Means for physico-chemical properties in F12K part 2.
	
	ZP4
	ZP7.4
	ZP9
	IEP
	pH
	RP
	z.average
	D50
	PDI
	SA_from_z.average
	SA_from_d50
	BGLit

	GrapheneOxide
	19.44
	-16.23
	-13.66
	5.31
	7.76
	151.73
	1927.23
	1818.10
	0.38
	1.83
	1.90
	NA

	Mn2O3
	-24.79
	-24.61
	-36.46
	NA
	8.11
	217.77
	675.59
	627.61
	0.24
	1.99
	2.13
	1.29

	PhthalocyanineBlue
	-8.81
	-24.05
	-26.98
	2.74
	8.16
	197.47
	1760.09
	1466.46
	0.39
	2.10
	2.53
	NA

	PhthalocyanineGreen
	-16.45
	-36.97
	-36.90
	2.28
	8.12
	194.77
	1783.92
	1783.66
	0.46
	1.61
	1.61
	NA

	SiO2_15
	-5.30
	-35.53
	-43.60
	3.49
	7.98
	189.73
	42.23
	40.32
	0.19
	54.17
	56.25
	8.90

	SiO2_40
	-0.65
	-38.77
	-26.96
	3.97
	8.14
	188.83
	255.00
	265.79
	0.17
	8.88
	8.52
	8.90

	SiO2_7
	1.56
	-26.63
	-32.04
	4.13
	7.79
	171.20
	275.11
	237.73
	0.19
	8.23
	9.53
	8.90
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Table S4: Means for physico-chemical properties in F12K part 3.
	
	DMPO per SA of BET_p
	CPH per SA of BET_p
	DMPO per SA of BET_iuta
	CPH per SA of BET_iuta
	DMPO per SA of DLS
	CPH per SA of DLS
	Solubility_24h
	Solubility_48h
	Solubility_48h + F108

	GrapheneOxide
	NA
	NA
	0.00
	0.04
	0.43
	4.70
	0.01
	NA
	NA

	Mn2O3
	0.07
	0.05
	0.02
	0.02
	0.71
	0.53
	0.01
	NA
	NA

	PhthalocyanineBlue
	0.02
	0.02
	0.02
	0.02
	0.52
	0.51
	0.01
	NA
	NA

	PhthalocyanineGreen
	0.01
	0.01
	0.02
	0.02
	0.60
	0.66
	0.01
	NA
	NA

	SiO2_15
	0.01
	0.00
	NA
	NA
	0.02
	0.01
	2.01
	4.24
	NA

	SiO2_40
	0.01
	0.01
	0.02
	0.01
	0.08
	0.04
	1.62
	4.29
	NA

	SiO2_7
	0.00
	0.00
	0.00
	0.00
	0.07
	0.04
	4.93
	9.39
	NA



SH2 Profiling
Figure S1: Results from far western blot analysis.
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Integrative Analysis
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[bookmark: _Ref519586484]Figure S2: Results from module detection



Traits
[bookmark: _Ref526424341][bookmark: _Ref526424338]Table S5:  Trait matrix - treatment
	
	SiO2_7
	SiO2_15
	SiO2_40
	Mn2O3
	PhthalocyanineBlue
	PhthalocyanineGreen
	Graphene Oxide

	Graphene Oxide
	0
	0
	0
	0
	0
	0
	1

	Mn2O3
	0
	0
	0
	1
	0
	0
	0

	PhthalocyanineBlue
	0
	0
	0
	0
	1
	0
	0

	PhthalocyanineGreen
	0
	0
	0
	0
	0
	1
	0

	SiO2_15
	0
	1
	0
	0
	0
	0
	0

	SiO2_40
	0
	0
	1
	0
	0
	0
	0

	SiO2_7
	1
	0
	0
	0
	0
	0
	0



Table S6:  Trait matrix - core material
	
	
	Silica
	Manganese
	Copper
	Carbon

	GrapheneOxide
	
	0
	0
	0
	1

	Mn2O3
	
	0
	1
	0
	0

	PhthalocyanineBlue
	
	0
	0
	1
	0

	PhthalocyanineGreen
	
	0
	0
	1
	0

	SiO2_15
	
	1
	0
	0
	0

	SiO2_40
	
	1
	0
	0
	0

	SiO2_7
	
	1
	0
	0
	0





Table S7:  Trait matrix - morphology
	
	
	Spherical
	Platelet
	Sheet

	GrapheneOxide
	
	0
	0
	1

	Mn2O3
	
	1
	0
	0

	PhthalocyanineBlue
	
	0
	1
	0

	PhthalocyanineGreen
	
	0
	1
	0

	SiO2_15
	
	1
	0
	0

	SiO2_40
	
	1
	0
	0

	SiO2_7
	
	1
	0
	0
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Table S8: Trait matrix – physico-chemical properties part 1
	
	CPH - sample to blank ratio
	DMPO - sample to blank ratio
	Density
	SA_BET_IUTA
	PPS_BET_IUTA
	ZP4
	ZP7.4
	ZP9
	IsoelectricPoint
	pH

	GrapheneOxide
	8.14
	0.74
	1.80
	220.23
	15.14
	19.44
	-16.23
	-13.66
	5.31
	7.76

	Mn2O3
	1.06
	1.40
	4.50
	58.12
	22.94
	-24.79
	-24.61
	-36.46
	NA
	8.11

	Phthalocyanine Blue
	1.08
	1.09
	1.62
	49.02
	75.55
	-8.81
	-24.05
	-26.98
	2.74
	8.16

	PhthalocyanineGreen
	1.07
	0.96
	2.14
	61.49
	45.59
	-16.45
	-36.97
	-36.90
	2.28
	8.12

	SiO2_15
	0.48
	1.17
	2.65
	NA
	NA
	-5.30
	-35.53
	-43.60
	3.49
	7.98

	SiO2_40
	0.38
	0.68
	2.65
	34.21
	66.19
	-0.65
	-38.77
	-26.96
	3.97
	8.14

	SiO2_7
	0.32
	0.56
	2.65
	248.60
	9.11
	1.56
	-26.63
	-32.04
	4.13
	7.79



[bookmark: _Ref526424347]Table S9: Trait matrix – physico-chemical properties part 2
	
	Redox Potential
	Agglomerate Size
	SA Agglomerates
	BandGapLit
	DMPO - SA corrected
	CPH - SA corrected
	Solubility 24h
	LDH
(% of  PC)
	GLU
(% of  PC)
	H2O2
(% of PC)
	TNF-alpha
(% of PC)

	Graphene Oxide
	151.73
	1927.23
	1.83
	NA
	0.02
	0.01
	2.01
	64.46
	23.04
	11.00
	54.47

	Mn2O3
	217.77
	675.59
	1.99
	1.29
	0.04
	0.02
	1.11
	NA
	NA
	NA
	NA

	Phthalocyanine Blue
	197.47
	1760.09
	2.10
	NA
	0.03
	0.02
	1.11
	20.00
	8.40
	0.00
	NA

	Phthalocyanine Green
	194.77
	1783.92
	1.61
	NA
	2.73
	0.74
	0.01
	57.15
	23.12
	19.21
	26.07

	SiO2_15
	189.73
	42.23
	54.17
	8.90
	0.60
	0.66
	0.01
	87.60
	14.70
	10.70
	93.40

	SiO2_40
	188.83
	255.00
	8.88
	8.90
	0.08
	0.04
	1.62
	98.59
	37.02
	11.36
	57.88

	SiO2_7
	171.20
	275.11
	8.23
	8.90
	0.07
	0.04
	4.93
	98.12
	33.90
	12.89
	44.54





Assessment of dose-dependent effects 
Table S10: Overview in vitro assays (vector model performed analogous to Wiemann et al. (2016)) of the concentration series.*p<0.05 
	NM
	Dose
	LDH [% of PC]
	GLU [% of PC]
	H2O2 [µmol/L]
	TNF alpha [pg/mL]

	
	
	mean
	
	SD
	mean
	
	SD
	mean
	
	SD
	mean
	
	SD

	SiO2_15
	0
	21.67
	±
	2.37
	1.83
	±
	0.34
	1.05
	±
	0.24
	-12.31
	±
	0.92

	
	2.5
	28.36
	±
	1.12
	2.52
	±
	1.21
	0.03
	±
	0.29
	4.14
	±
	19.65

	
	5
	44.93
	±
	8.97*
	4.62
	±
	1.95
	0.22
	±
	0.30
	52.86
	±
	17.10*

	
	10
	93.51
	±
	19.75*
	16.91
	±
	8.72*
	0.41
	±
	0.43
	286.17
	±
	62.26*

	SiO2_7
	0
	55
	±
	1.53
	1.49
	±
	0.25
	1.07
	±
	0.20
	-12.31
	±
	0.92

	
	2.5
	41.25
	±
	16.35
	4.31
	±
	1.95
	0.13
	±
	0.21
	47.60
	±
	43.91

	
	5
	91.23
	±
	16.07*
	20.75
	±
	3.32*
	0.38
	±
	0.12
	182.07
	±
	97.54*

	
	10
	95.97
	±
	15.11*
	28.38
	±
	3.21*
	0.90
	±
	0.23
	147.05
	±
	14.72*

	SiO2_40
	0
	55
	±
	1.53
	1.49
	±
	0.25
	1.07
	±
	0.20
	-12.31
	±
	0.92

	
	2.5
	22.01
	±
	5.04
	1.57
	±
	0.69
	0.05
	±
	0.17
	-2.74
	±
	21.01

	
	5
	23.91
	±
	3.56
	2.18
	±
	0.96
	0.08
	±
	0.14
	13.12
	±
	39.82

	
	10
	71.37
	±
	19.11*
	13.11
	±
	7.79*
	0.19
	±
	0.23
	86.17
	±
	61.06




Ingenuity Pathway Analysis
[bookmark: _Ref526424588]Table S11: Results from WGCNA and IPA.
Listed are the modules that were obtained from WGCNA as well the number of proteins (# Proteins) and the number of metabolites (# Metabolites) in each module. Furthermore, list of enriched pathways from IPA is given for each module together with the corresponding –Log10(p-values) and the number of molecules (# Molecules) within the module that are related to the identified pathway. * indicates that z-scores are available for the pathway.
	Module
	# Proteins
	# Metabolites
	IPA Pathway
	-Log10(p-value)
	# Molecules

	green
	44
	1
	Protein Ubiquitination Pathway
	3.16E+00
	5

	
	
	
	Fatty Acid β-oxidation
	2.97E+00
	2

	
	
	
	Aryl Hydrocarbon Receptor Signaling
	2.20E+00
	3

	
	
	
	Regulation of eIF4 and p70S6K Signaling
	1.98E+00
	3

	
	
	
	Unfolded protein response
	1.94E+00
	2

	
	
	
	Remodeling of Epithelial Adherens Junctions
	1.87E+00
	2

	
	
	
	mTOR Signaling
	1.74E+00
	3

	
	
	
	Phagosome Maturation
	1.30E+00
	2

	red
	41
	0
	PI3K/AKT Signaling
	2.31E+00
	3

	
	
	
	Remodeling of Epithelial Adherens Junctions
	1.93E+00
	2

	
	
	
	Sumoylation Pathway
	1.61E+00
	2

	
	
	
	IGF-1 Signaling
	1.46E+00
	2

	
	
	
	14-3-3-mediated Signaling
	1.34E+00
	2

	
	
	
	Inflammasome pathway
	1.32E+00
	1

	magenta
	29
	0
	Ketolysis
	4.14E+00
	2

	
	
	
	mTOR Signaling
	3.43E+00
	4

	
	
	
	Role of JAK1. JAK2 and TYK2 in Interferon Signaling
	1.41E+00
	1

	blue
	336
	20
	tRNA Charging*
	1.30E+01
	14

	
	
	
	Remodeling of Epithelial Adherens Junctions*
	1.05E+01
	14

	
	
	
	Glycolysis I*
	9.47E+00
	9

	
	
	
	Gluconeogenesis I*
	7.99E+00
	8

	
	
	
	Pentose Phosphate Pathway*
	5.87E+00
	5

	
	
	
	Protein Ubiquitination Pathway
	5.19E+00
	18

	
	
	
	14-3-3-mediated Signaling*
	4.74E+00
	12

	
	
	
	p70S6K Signaling*
	3.88E+00
	11

	
	
	
	ERK/MAPK Signaling*
	3.68E+00
	13

	
	
	
	NRF2-mediated Oxidative Stress Response*
	3.09E+00
	12

	
	
	
	Myc Mediated Apoptosis Signaling
	2.91E+00
	7

	
	
	
	Cell Cycle: G2/M DNA Damage Checkpoint Regulation
	2.30E+00
	5

	
	
	
	Phagosome Maturation
	2.28E+00
	8

	
	
	
	Production of Nitric Oxide and Reactive Oxygen Species in Macrophages*
	2.24E+00
	10

	
	
	
	JAK/Stat Signaling*
	1.87E+00
	6

	
	
	
	Chemokine Signaling*
	1.77E+00
	5

	
	
	
	Fatty Acid Activation
	1.61E+00
	2

	
	
	
	IL-8 Signaling*
	1.60E+00
	9

	
	
	
	Clathrin-mediated Endocytosis Signaling
	1.44E+00
	8

	
	
	
	Xenobiotic Metabolism Signaling
	1.31E+00
	10

	pink
	28
	1
	IL-9 Signaling
	2.53E+00
	2

	
	
	
	ILK Signaling
	2.51E+00
	3

	
	
	
	Fcγ Receptor-mediated Phagocytosis in Macrophages and Monocytes
	1.88E+00
	2

	
	
	
	Glycolysis I
	1.41E+00
	1

	
	
	
	mTOR Signaling
	1.33E+00
	2

	
	
	
	IL-8 Signaling
	1.33E+00
	2

	yellow
	60
	0
	NRF2-mediated Oxidative Stress Response
	3.21E+00
	8

	
	
	
	Mitochondrial Dysfunction
	2.75E+00
	6

	
	
	
	Fatty Acid Metabolism
	1.98E+00
	4

	
	
	
	PPARγ/RXRα Activation
	1.80E+00
	5

	
	
	
	Cell Cycle: G1/S Checkpoint Regulation
	1.79E+00
	3

	
	
	
	Cell Death
	1.56E+00
	6

	black
	38
	0
	Lipid Antigen Presentation by CD1
	5.03E+00
	3

	
	
	
	mTOR Signaling
	2.98E+00
	4

	
	
	
	Role of JAK2 in Hormone-like Cytokine Signaling
	2.60E+00
	2

	
	
	
	Clathrin-mediated Endocytosis Signaling
	2.10E+00
	3

	
	
	
	Production of Nitric Oxide and Reactive Oxygen Species in Macrophages
	2.07E+00
	3

	
	
	
	Phagosome Maturation
	1.47E+00
	2

	turquoise
	555
	7
	Mitochondrial Dysfunction
	3.80E+00
	9

	
	
	
	Cell Death
	1.90E+00
	13

	
	
	
	Swelling of Mitochondria
	1.84E+00
	2

	
	
	
	Cell Cycle: G2/M DNA Damage Checkpoint Regulation
	1.57E+00
	3

	
	
	
	Aryl Hydrocarbon Receptor Signaling
	1.40E+00
	5

	brown
	54
	63
	Phagosome Maturation
	4.23E+00
	5

	
	
	
	Acetyl-CoA Biosynthesis I (Pyruvate Dehydrogenase Complex)
	3.91E+00
	2

	
	
	
	Fatty Acid β-oxidation I
	3.88E+00
	3

	
	
	
	PPARγ/RXRα Activation*
	3.62E+00
	5

	
	
	
	NRF2-mediated Oxidative Stress Response*
	3.37E+00
	5

	
	
	
	IL-8 Signaling*
	3.31E+00
	5

	
	
	
	Chemokine Signaling
	2.78E+00
	3

	
	
	
	Acute Phase Response Signaling
	2.75E+00
	4

	
	
	
	Clathrin-mediated Endocytosis Signaling
	2.54E+00
	4

	
	
	
	Apoptosis Signaling
	2.41E+00
	3

	
	
	
	mTOR Signaling
	2.39E+00
	4

	
	
	
	Fcγ Receptor-mediated Phagocytosis in Macrophages and Monocytes
	2.35E+00
	3

	
	
	
	Caveolar-mediated Endocytosis Signaling
	1.65E+00
	2

	grey
	15
	0
	Guanosine Nucleotides Degradation III
	1.98E+00
	1

	
	
	
	RAN Signaling
	1.85E+00
	1

	
	
	
	Glycolysis I
	1.72E+00
	1

	
	
	
	DNA Methylation and Transcriptional Repression Signaling
	1.55E+00
	1



Key drivers
Table S12: Summary of gene names, protein descriptions, Uniprot accessions and a selection of GO terms that were connected to the identified key drivers.
	Gene Name
	Protein Description
	Uniprot Accession
	Summary of connected GO terms

	Stat5a
	signal transducer and activator of transcription 5a
	G3V8K7
	Immune response

	Stat3
	signal transducer and activator of transcription 3
	P52631
	

	Psme2
	proteasome activator complex subunit 2
	Q63798
	

	Psmb4
	proteasome subunit beta
	G3V8U9
	

	Mrc1
	mannose receptor, C type 1
	D3ZD31
	

	Glo1
	lactoylglutathione lyase
	Q6P7Q4
	

	RhoA
	transforming protein RhoA
	P61589
	Chemokine response

	Prdx2
	peroxiredoxin-2
	A0A0G2JSH9
	Mitochondrial dysfunction
Oxidative stress response

	Idh1
	isocitrate dehydrogenase
	P41562
	

	Sod2
	superoxide dismutase
	P07895
	

	Trap1
	TNFR-associated protein 1
	Q5XHZ0
	

	Cox5a
	cytochrome c oxidase subunit 5A
	P11240
	

	Aimp2
	aminoacyl tRNA synthase complex-interacting multifunctional protein 2
	Q32PX2
	Regulation of apoptosis

	Dap
	death-associated protein 1
	Q9QX67
	

	Eef1e1
	eukaryotic translation elongation factor 1 epsilon 1
	B2RYN3
	

	B2m
	beta-2-microglobulin
	P07151
	Positively regulation of endocytosis

	Thrap3
	thyroid hormone receptor-associated protein 3
	Q5M7V8
	DNA damage response
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