Supplementary materials
Table of contents

3Supplementary Table 1 Parameters for post-modification reaction of PPFPMA precursor particles


4Supplementary Table 2 Parameters for post-modification reaction of PPFPMA precursor FITC‑particles


5Supplementary Table 3 Quantification of NG protein coronas as measured via LC‑MS/MS


11Supplementary Table 4 Characterization of the FITC labelled NGs


12Supplementary Figure S1 Illustration of the differentiation steps used in the evaluation of the flow cytometry experiment


13Supplementary Figure S2 DLS curves of amphiphilic NGs in DI water


14Supplementary Figure S3 TEM images and statistical evaluation of the particles size of PPFPMA precursor particle and CHOLA 20 NG as representative sample of the amphiphilic NGs


15Supplementary Figure S4 Representative 2D gel images depicting the protein corona of all NGs





Supplementary Table 1 Parameters for post-modification reaction of PPFPMA precursor particles
	Nanogels
	HPA
	Hydrophobic group

	Type
	Sample
	eq
	n [mmol]
	m [mg]
	hydrophobic group
	eq
	n [mmol]
	m [mg]

	hydrophilic
	PHPMA
	3
	4.76
	358
	-
	-
	-
	-

	moderate hydrophobic
	BENZA-20
	2.4
	3.81
	286
	hexylamine (HEXA)
	0.6
	0.95
	102

	
	HEXA-20
	2.4
	3.81
	286
	benzylamine (BENZA)
	0.6
	0.95
	96

	hydrophobic
	CHOLA-20
	2.4
	3.81
	286
	dodecylamine (DODA)
	0.6
	0.95
	450

	
	DODA‑20
	2.4
	3.81
	286
	cholesteryl (CHOLA)
	0.6
	0.95
	176


Notes: Post-modification of reactive precursor particles was carried out on dispersed PPFPMA particles (400 mg, 1.59 mmol w.r.t monomer units of PPFPMA particles, 1.0 eq) in DMF by adding different molar ratios of amine functionalized moieties (3.0 eq w.r.t. monomer units) and TEA (660 µL, 4.77 mmol, 3.0 eq w.r.t. monomer units), as summarized. The reaction was allowed to proceed at 50 °C for 24 h. Afterwards the particles were purified by extensive dialysis first against DMF (1 week) and subsequently against DI water (1 week) and MQ (1 week).
Abbreviations: DMF, dimethylformamide; TEA, triethylamine.
Supplementary Table 2 Parameters for post-modification reaction of PPFPMA precursor FITC‑particles
	Nanogels
	HPA
	Hydrophobic group

	Type
	Sample
	eq
	n [mmol]
	m [mg]
	hydrophobic group
	eq
	n [mmol]
	m [mg]

	hydrophilic
	PHPMA
	3
	1.78
	134
	-
	-
	-
	-

	moderate hydrophobic
	BENZA-20
	2.4
	1.43
	107
	hexylamine (HEXA)
	0.6
	0.36
	38

	
	HEXA‑20
	2.4
	1.43
	107
	benzylamine (BENZA)
	0.6
	0.36
	36

	hydrophobic
	CHOLA-20
	2.4
	1.43
	107
	dodecylamine (DODA)
	0.6
	0.36
	169

	
	DODA‑20
	2.4
	1.43
	107
	cholesteryl (CHOLA)
	0.6
	0.36
	66


Notes: The synthesis of the fluorescence labelled NGs was carried out analogue to the post-modification of the unlabelled NGs but in a two-step approach. Briefly, freeze-dried PPFPMA particles (2.00 g, 7.93 mmol w.r.t monomer units of PPFPMA particles, 1.0 eq) were dispersed in 400 ml DMF by short treatment in a sonication bath (Elmasonic P30 H, Elma, Germany). The particles were swollen overnight in DMF before FITCA (71 mg, 0.16 mmol, 0.02 eq w.r.t monomer units) and TEA (3.3 ml, 23.8 mmol, 3 eq w.r.t. monomer units) were added and heated to 50 °C. After 24 h, 30 ml of the dispersion (150 mg PPFPMA-FITC particles) were reacted for another 24 h with different ratios of amine functionalized moieties (3.0 eq w.r.t. monomer units). Afterwards the NGs were purified by extensive dialysis against DMF and subsequently against DI water and MQ.
Abbreviations: NGs, nanogels; DMF, dimethylformamide; FITCA, amine functionalized fluorescein; TEA; triethylamine; DI water, deionized water; MQ, ultrapure water.
Supplementary Table 3 Quantification of NG protein coronas as measured via LC‑MS/MS
	Protein names
	BENZA-20
	HEXA-20
	CHOLA-20
	DODA-20

	Serum albumin
	o
	19.76
	o
	23.28
	o
	9.68
	o
	8.75

	Apolipoprotein A-I
	o
	23.76
	-
	7.05
	-
	7.86
	-
	10.06

	Hemoglobin subunit alpha
	o
	12.11
	o
	7.63
	o
	6.24
	o
	12.05

	Complement factor B (Fragment)
	o
	5.12
	o
	5.76
	+
	10.36
	o
	7.27

	Complement C3
	-
	2.99
	o
	7.11
	-
	2.63
	o
	6.44

	Apolipoprotein A-II
	o
	7.93
	-
	1.74
	-
	3.88
	-
	2.08

	Pigment epithelium-derived factor
	+
	1.00
	+
	4.60
	+
	5.51
	+
	7.76

	Vitronectin
	o
	1.12
	+
	5.78
	+
	4.53
	+
	3.07

	Pentraxin
	+
	1.92
	+
	2.56
	+
	6.26
	+
	4.35

	Inter-alpha-trypsin inhibitor heavy chain H2
	o
	1.12
	o
	3.19
	+
	4.41
	+
	4.33

	Hemoglobin fetal subunit beta
	o
	2.81
	o
	2.22
	+
	4.12
	o
	3.18

	Complement factor I
	o
	0.88
	o
	2.01
	+
	6.41
	+
	3.14

	Complement component C9
	-
	1.59
	o
	2.01
	o
	2.31
	o
	3.90

	Hemoglobin subunit beta
	o
	1.86
	-
	0.94
	o
	2.47
	o
	1.85

	Prothrombin
	o
	1.45
	+
	3.93
	o
	0.96
	o
	1.04

	C-X-C motif chemokine
	+
	3.09
	-
	0.54
	-
	0.20
	-
	0.44

	Serum amyloid A-4 protein
	o
	0.85
	o
	1.10
	o
	0.83
	-
	0.64

	Apolipoprotein E
	o
	0.99
	+
	2.75
	-
	0.10
	-
	0.32

	Complement C4
	-
	0.08
	+
	1.44
	+
	1.25
	+
	1.07

	Protein AMBP
	x
	0.00
	x
	0.00
	+
	1.42
	+
	1.12

	Plasma serine protease inhibitor
	o
	0.41
	o
	0.56
	+
	1.24
	o
	0.73

	Gelsolin
	+
	0.52
	+
	0.94
	+
	0.73
	+
	0.71

	Complement C8 beta chain
	-
	0.17
	o
	0.66
	+
	1.19
	o
	0.73

	Haptoglobin (Zonulin)
	o
	0.49
	o
	0.62
	o
	0.70
	o
	0.92

	Immunoglobulin J chain
	-
	0.35
	o
	0.49
	o
	1.19
	-
	0.36

	Lipocalin 2
	+
	0.14
	+
	1.16
	+
	0.84
	+
	0.48

	Paraoxonase 1
	o
	0.77
	o
	0.32
	o
	0.68
	o
	0.70

	Thrombospondin-1
	-
	0.06
	-
	0.06
	+
	1.29
	o
	0.67

	Alpha-2-macroglobulin
	o
	0.32
	+
	0.49
	+
	1.11
	+
	0.63

	Serum amyloid A protein
	+
	0.94
	-
	0.21
	o
	0.35
	o
	0.54

	Apolipoprotein B
	o
	0.35
	-
	0.30
	o
	0.61
	o
	0.62

	Uncharacterized protein
	+
	0.41
	+
	0.76
	+
	0.53
	+
	0.42

	Apolipoprotein A-IV
	o
	0.40
	-
	0.17
	o
	0.41
	-
	0.31

	Lipopolysaccharide-binding protein
	o
	0.18
	+
	0.24
	o
	0.15
	+
	1.09

	Alpha-2-HS-glycoprotein
	x
	0.00
	x
	0.00
	x
	0.00
	+
	0.35

	Proteoglycan 4
	+
	0.01
	+
	0.55
	x
	0.00
	+
	0.46

	Histidine-rich glycoprotein
	+
	0.09
	+
	0.16
	+
	0.54
	+
	0.49

	Serum amyloid A protein
	+
	0.38
	+
	0.15
	x
	0.00
	x
	0.00

	Coagulation factor V
	-
	0.05
	+
	0.43
	o
	0.18
	+
	0.37

	Golgin B1
	x
	0.00
	+
	0.22
	x
	0.00
	+
	0.25

	Complement factor H
	x
	0.00
	+
	0.32
	+
	0.15
	+
	0.23

	Complement C8 alpha chain
	-
	0.03
	o
	0.24
	o
	0.29
	o
	0.30

	Alpha-1-antiproteinase
	-
	0.10
	-
	0.08
	o
	0.17
	+
	0.46

	Alpha-fetoprotein
	+
	0.32
	o
	0.24
	-
	0.08
	o
	0.17

	Alpha-1B-glycoprotein
	o
	0.14
	o
	0.14
	+
	0.39
	o
	0.18

	Protein HP-20 homolog
	o
	0.15
	+
	0.25
	o
	0.19
	o
	0.21

	Primary amine oxidase, liver isozyme
	-
	0.16
	-
	0.07
	o
	0.29
	-
	0.07

	Spleen trypsin inhibitor I
	o
	0.19
	o
	0.10
	o
	0.14
	+
	0.31

	ApoN protein
	+
	0.33
	+
	0.18
	o
	0.14
	o
	0.10

	Antithrombin-III
	x
	0.00
	+
	0.02
	+
	0.21
	+
	0.29

	SERPIND1 protein
	+
	0.15
	+
	0.20
	+
	0.22
	+
	0.18

	Hepatocyte growth factor-like protein
	o
	0.09
	o
	0.14
	+
	0.35
	o
	0.13

	Sulfhydryl oxidase
	+
	0.04
	+
	0.31
	+
	0.05
	+
	0.21

	Uncharacterized protein
	x
	0.00
	+
	0.20
	x
	0.00
	+
	0.11

	Actin, cytoplasmic 2
	-
	0.07
	-
	0.10
	o
	0.19
	-
	0.13

	Beta-2-glycoprotein 1 (Apo-H)
	-
	0.08
	x
	0.00
	o
	0.14
	o
	0.14

	Tetranectin
	x
	0.00
	x
	0.00
	+
	0.08
	+
	0.18

	Apolipoprotein C-III
	x
	0.00
	x
	0.00
	x
	0.00
	+
	0.12

	Uncharacterized protein
	+
	0.06
	+
	0.13
	+
	0.16
	+
	0.21

	Serpin H1
	o
	0.06
	+
	0.11
	+
	0.26
	o
	0.07

	Uncharacterized protein
	x
	0.00
	x
	0.00
	+
	0.27
	+
	0.06

	Lactotransferrin
	+
	0.09
	+
	0.23
	+
	0.12
	+
	0.10

	Coagulation factor XIII B chain
	o
	0.07
	+
	0.22
	o
	0.10
	o
	0.07

	Carboxypeptidase B2
	+
	0.15
	+
	0.17
	+
	0.09
	+
	0.09

	L-lactate dehydrogenase B chain
	o
	0.09
	o
	0.09
	+
	0.18
	o
	0.07

	Uncharacterized protein
	x
	0.00
	+
	0.11
	+
	0.10
	+
	0.10

	Hemopexin
	o
	0.08
	-
	0.01
	o
	0.16
	o
	0.12

	Thrombospondin-4
	o
	0.07
	-
	0.03
	+
	0.25
	-
	0.03

	Alpha-1-acid glycoprotein
	x
	0.00
	+
	0.06
	+
	0.12
	x
	0.00

	C8G protein
	o
	0.03
	+
	0.07
	x
	0.00
	+
	0.17

	Cartilage oligomeric matrix protein
	x
	0.00
	x
	0.00
	+
	0.08
	x
	0.00

	Phosphatidylinositol-glycan-specific phospholipase D
	o
	0.05
	o
	0.08
	+
	0.12
	x
	0.00

	Collagen alpha-1(I) chain
	x
	0.00
	o
	0.08
	x
	0.00
	o
	0.08

	Cumulus cell-specific fibronectin 1 transcript variant (Fibronectin)
	-
	0.00
	+
	0.18
	+
	0.07
	+
	0.11

	Coagulation factor XII
	+
	0.03
	+
	0.01
	+
	0.19
	+
	0.07

	Apolipoprotein C-IV
	o
	0.09
	o
	0.09
	o
	0.05
	o
	0.06

	Serpin A3-1
	o
	0.06
	o
	0.07
	o
	0.09
	o
	0.07

	ECM1 protein
	+
	0.15
	+
	0.07
	+
	0.03
	+
	0.02

	Complement C5a anaphylatoxin
	o
	0.04
	+
	0.09
	+
	0.07
	+
	0.10

	Clusterin (GpIII)
	-
	0.02
	x
	0.00
	o
	0.12
	-
	0.04

	Pyruvate kinase
	x
	0.00
	+
	0.10
	+
	0.03
	x
	0.00

	Coagulation factor X
	x
	0.00
	-
	0.04
	x
	0.00
	x
	0.00

	C-X-C motif chemokine
	x
	0.00
	+
	0.06
	+
	0.04
	+
	0.07

	Serotransferrin
	-
	0.04
	-
	0.04
	-
	0.02
	o
	0.09

	Procollagen C-endopeptidase enhancer
	x
	0.00
	-
	0.02
	o
	0.08
	x
	0.00

	Plasma kallikrein
	+
	0.02
	+
	0.11
	+
	0.03
	+
	0.06

	Complement component C6
	+
	0.01
	+
	0.09
	+
	0.06
	+
	0.07

	Angiotensinogen
	+
	0.04
	+
	0.07
	+
	0.05
	+
	0.06

	Complement component C7
	o
	0.03
	o
	0.06
	o
	0.06
	o
	0.06

	Transthyretin (Prealbumin)
	x
	0.00
	-
	0.01
	o
	0.04
	+
	0.11

	Alpha-enolase
	x
	0.00
	x
	0.00
	+
	0.05
	x
	0.00

	Histone H2A.J (H2a/j)
	x
	0.00
	+
	0.05
	x
	0.00
	x
	0.00

	Apolipoprotein M
	+
	0.12
	o
	0.03
	-
	0.02
	o
	0.04

	Uncharacterized protein
	o
	0.04
	o
	0.05
	+
	0.05
	+
	0.07

	L-lactate dehydrogenase A chain (LDH-A)
	+
	0.02
	+
	0.08
	x
	0.00
	+
	0.03

	121 kDa protein
	x
	0.00
	+
	0.03
	+
	0.06
	+
	0.04

	Fetuin-B
	o
	0.04
	-
	0.02
	o
	0.05
	o
	0.05

	Leucine-rich alpha-2-glycoprotein 1
	x
	0.00
	o
	0.03
	+
	0.06
	x
	0.00

	Periostin
	x
	0.00
	+
	0.04
	x
	0.00
	+
	0.03

	Inter-alpha-trypsin inhibitor heavy chain H3
	-
	0.02
	o
	0.03
	o
	0.03
	o
	0.03

	Retinol-binding protein 4
	x
	0.00
	+
	0.02
	+
	0.05
	+
	0.03

	Adipocyte plasma membrane-associated protein
	+
	0.03
	x
	0.00
	x
	0.00
	x
	0.00

	Chondroadherin
	x
	0.00
	+
	0.03
	x
	0.00
	+
	0.03

	Histone H1.2 (CTL-1)
	o
	0.02
	+
	0.04
	x
	0.00
	o
	0.03

	MGAT1 protein
	x
	0.00
	x
	0.00
	o
	0.03
	x
	0.00

	Insulin-like growth factor-binding protein 3
	x
	0.00
	+
	0.03
	+
	0.04
	+
	0.03

	Kininogen-2
	x
	0.00
	+
	0.03
	x
	0.00
	+
	0.02

	Complement C1s subcomponent
	+
	0.01
	x
	0.00
	+
	0.04
	x
	0.00

	Complement component 1, r subcomponent
	x
	0.00
	x
	0.00
	+
	0.03
	x
	0.00

	Coagulation factor XIII A chain
	+
	0.02
	+
	0.03
	x
	0.00
	x
	0.00

	Azurocidin 1
	x
	0.00
	x
	0.00
	x
	0.00
	+
	0.02

	Alpha-2-antiplasmin (Alpha-2-AP)
	+
	0.02
	+
	0.04
	+
	0.02
	+
	0.02

	Fructose-bisphosphate aldolase
	-
	0.01
	o
	0.04
	-
	0.01
	o
	0.03

	78 kDa glucose-regulated protein
	x
	0.00
	x
	0.00
	+
	0.03
	x
	0.00

	GLI pathogenesis-related 2
	x
	0.00
	+
	0.03
	+
	0.03
	+
	0.02

	Fibulin-1 (FIBL-1)
	-
	0.01
	x
	0.00
	x
	0.00
	x
	0.00

	C1QC protein
	x
	0.00
	+
	0.03
	+
	0.02
	+
	0.01

	Phosphoglycerate kinase 1
	x
	0.00
	+
	0.02
	+
	0.02
	+
	0.02

	Transketolase
	+
	0.02
	+
	0.01
	+
	0.03
	x
	0.00

	SERPINA10 protein
	+
	0.02
	x
	0.00
	+
	0.02
	x
	0.00

	Vitamin D-binding protein
	x
	0.00
	-
	0.01
	x
	0.00
	+
	0.03

	Serum amyloid P-component (SAP)
	x
	0.00
	x
	0.00
	+
	0.01
	x
	0.00

	C1QTNF3 protein
	+
	0.01
	+
	0.01
	+
	0.02
	x
	0.00

	Vinculin
	x
	0.00
	+
	0.01
	x
	0.00
	x
	0.00

	Collagen type VI alpha 3 chain
	x
	0.00
	+
	0.01
	+
	0.00
	+
	0.02

	Elongation factor 1-alpha 1
	x
	0.00
	x
	0.00
	x
	0.00
	+
	0.01

	Heat shock 70 kDa protein 1A
	x
	0.00
	+
	0.01
	x
	0.00
	x
	0.00

	Moesin
	x
	0.00
	+
	0.01
	x
	0.00
	+
	0.01

	Talin 1
	x
	0.00
	+
	0.01
	x
	0.00
	x
	0.00

	Collagen type XVIII alpha 1 chain
	+
	0.00
	+
	0.01
	x
	0.00
	x
	0.00


Notes: Bound proteins were analysed using LC-MS/MS, protein quantities were calculated using the TOP 3 approach and relative quantities were obtained by comparison to the reference particle PHPMA. A particular protein in a NG corona can be increased (ie quantity at least 1.5‑fold higher, indicated by +), decreased (ie values are 0.5 or lower, indicated by -) or similar in amount (indicated by o) compared to the reference particle PHPMA. If a particular protein was not measured in a specific corona this protein is marked with an "x".
Abbreviations: NGs, nanogels; LC-MS/MS, liquid chromatography-tandem mass spectrometry; NG, nanogel.
Supplementary Table 4 Characterization of the FITC labelled NGs
	Nanogels
	Precursor particle
diameter
dh [nm] in DI water
	Particlediameter dh [nm] in DI water

	Type
	Sample
	
	

	hydrophilic
	PHPMA-FITC
	150 ± 40
	160 ± 30

	moderate hydrophobic
	BENZA-20-FITC
	
	175 ± 45

	
	HEXA-20-FITC
	
	165 ± 40

	hydrophobic
	CHOLA-20-FITC
	
	165 ± 20

	
	DODA-20-FITC
	
	170 ± 40


Notes: NGs-FITC were freshly dispersed in DI water and sonicated for 30 min at RT. Particle sizes are denoted as the hydrodynamic diameter and the respective standard deviation.
Abbreviations: DI water, deionized water.

[image: image1]
Supplementary Figure S1 Illustration of the differentiation steps used in the evaluation of the flow cytometry experiment using a well established method.48
Notes: The first channel (size) shows the size distribution to separate cell debris or cell aggregates. The second channel (living and dead) differentiates the dead from the living cells. The third channel (uptake) illustrates NG cell uptake using the FITC signal. Here we depict the three channels for THP-1 control cells (A) and cells treated with the NGs, B) PHPMA‑FITC, C) BENZA‑20‑FITC, D) HEXA‑20‑FITC, E) CHOLA‑20‑FITC and F) DODA‑20‑FITC are illustrated. Abbreviations: SSC, sideward scatter; FSC, frontward scatter

[image: image2]
Supplementary Figure S2 DLS curves of amphiphilic NGs in DI water
Notes: Measurements are carried out at an angle of 173°. Depicted are the curves for A) PPFPMA precursor particles, B) PHPMA NG, C) BENZA-20 NG, D) HEXA‑20 NG, E) CHOLA‑20 NG and F) DODA‑20 NG.
Abbreviations: NGs, nanogels; dh, hydrodynamic diameter.

[image: image3]
Supplementary Figure S3 TEM images and statistical evaluation of the particles size of PPFPMA precursor particle and CHOLA 20 NG as representative sample of the amphiphilic NGs
Notes: Size and size distribution of the nanogels in the dried state were evaluated by determining the diameter of 500 nanogels each sample with the software ImageJ. TEM images of A) PPFPMA reactive precursor particle and B) CHOLA-20 NG as well as the respective statistical evaluation C) PPFPMA and D) CHOLA-20 NG are depicted.

Abbreviations: NGs, nanogels; d, diameter; TEM, transmission electron microscopy
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Supplementary Figure S4 Representative 2D gel images depicting the protein corona of all NGs
Notes: NGs (300 µg/ml) were incubated with CCM for 30 min. Bound proteins were eluted and analysed using 2DE analysis. Depicted are the resulting 2D gels for A) PHPMA, B) BENZA‑20, C) HEXA‑20, D) CHOLA‑20 and E) DODA‑20. All significant spots, ie spots with increased intensities (> 1.5, p < 0.05, n=3), relative to the control (CCM without NGs) are labelled.
Abbreviations: NGs, nanogels; CCM, complete cell culture medium (RPMI 1640 containing 10% FBS); FBS, fetal bovine serum; 2DE, two dimensional gel electrophoresis.
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