Conjugated STING-agonist nanoparticles enhance antitumor immunity in multiple tumor models 
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Scheme S1: Synthesis of ML-317 (CDN) containing an enzyme-sensitive linker (CDN-linker)

Synthesis of CDN-linker: 

A) Preparation of tert-Butyl [2-({9-[(2R,5R,7R,8R,10R,12aR,14R,15aS,16R)-16-hydroxy-2,10-dioxido-14- (pyrimidin-4-yloxy)-2,10-disulfanyldecahydro-5,8- methanocyclopenta[l][1,3,6,9,11,2,10]pentaoxadiphosphacyclotetradecin-7-yl]-6-oxo-6,9- dihydro-1H-purin-2-yl}carbamoyl)benzyl]methylcarbamate (4). 
Step 1: 1-Chloro-N,N,2-trimethylpropenylamine (0.52 mL, 4.0 mmol, 2.0 equiv.) was added slowly to a solution of 2-(((tert-butoxycarbonyl)(methyl)amino)methyl)benzoic acid (525 mg, 2.0 mmol) in DCM (16 mL) at 0 oC. The reaction mixture was then warmed to rt and stirred for 1 h. The reaction mixture was then concentrated to dryness to provide crude tert-butyl N-[(2- chlorocarbonylphenyl)methyl]-N-methyl-carbamate 2 (562 mg, 100%). The reaction was scaled as necessary for the amount needed for the next acylation step.
Step 2: 2-Amino-9-[(2R,5R,7R,8R,10R,12aR,14R,15aS,16R)-16-hydroxy-2,10-dioxido-14- (pyrimidin-4-yloxy)-2,10-disulfanyldecahydro-5,8- methanocyclopenta[l][1,3,6,9,11,2,10]pentaoxadiphosphacyclotetradecin-7-yl]-1,9-dihydro-6H- purin-6-one as the triethylamine salt (3 [see J. Med. Chem. 2021, 64, 10, 6902–6923], 160 mg, 0.19 mmol) was dissolved in dry pyridine and concentrated to dryness (3 x 2mL) and then placed under vacuum for 15 min. The residue was dissolved in pyridine (3 mL) under an argon atmosphere and chlorotrimethylsilane (0.15 mL, 1.13 mmol, 5.95 equiv.) was added. The reaction mixture was allowed to stir at rt for 30 min. 
Step 3: Crude acid chloride 2 (800 mg, 2.82 mmol, 14.8 equiv.) from Step 1 dissolved in dry pyridine (3 mL) was added into reaction mixture of Step 2 via syringe. The reaction mixture was stirred at rt under an argon atmosphere for 16 h. The reaction mixture was then concentrated to dryness and MeOH (10 mL) and ammonium hydroxide (28-30% solution in water, 10 mL) were added and allowed to stir for 30 min. The reaction mixture was concentrated to dryness and the residue was dissolved in MeOH (15 mL). Triethylamine trihydrofluoride (0.12 mL, 0.75 mmol) was added and the reaction mixture was stirred at rt for another 30 min. The reaction mixture was then concentrated to dryness and the crude residue was adsorbed onto Celite and purified by reverse phase flash column chromatography (0-50% Acetonitrile (ACN) / aqueous triethylammonium acetate (10 mM)) to provide tert- butyl [2-({9-[(2R,5R,7R,8R,10R,12aR,14R,15aS,16R)-16-hydroxy-2,10-dioxido-14-(pyrimidin-4- yloxy)-2,10-disulfanyldecahydro-5,8- methanocyclopenta[l][1,3,6,9,11,2,10]pentaoxadiphosphacyclotetradecin-7-yl]-6-oxo-6,9- dihydro-1H-purin-2-yl}carbamoyl)benzyl]methylcarbamate (4) as the triethylamine salt (120 mg, 0.11 mmol, 58% from 3). Nuclear magnetic resonance (NMR) spectra were recorded in the solvent reported on a 400 MHz Bruker spectrometer using residual solvent peaks as the reference. 

LCMS (AA): m/z = 897.3 (M+H).1H NMR (400 MHz, CD3OD) δ 8.70 (s, 1H), 8.49 (s, 1H), 8.41 (d, J = 6.0 Hz, 1H), 7.70 (d, J = 7.5 Hz, 1H), 7.58– 7.52 (m, 1H), 7.44– 7.39 (m, 1H), 7.33 (d, J = 7.8 Hz, 1H), 6.85 (d, J = 6.0 Hz, 1H), 6.17 (d, J = 8.3 Hz, 1H), 5.64– 5.58 (m, 1H), 5.49– 5.44 (m, 1H), 5.08– 5.02 (m, 1H), 4.88– 4.78 (m, 1H), 4.76– 4.67 (m, 2H), 4.37 – 4.21 (m, 3H), 4.06– 4.00 (m, 1H), 3.83– 3.74 (m, 1H), 2.82 (s, 3H), 2.60– 2.32 (m, 4H), 1.54 – 1.46 (m, 1H), 1.42 (s, 9H).31P NMR (162 MHz, CD3OD) δ 55.19 (s, 1P), 53.20 (s, 1P). 

B) Preparation of 4-{[(2S)-2-({(2S)-2-[(tert-Butoxycarbonyl)amino]-3- methylbutanoyl}amino)propanoyl]amino}benzyl [2-({9- [(2R,5R,7R,8R,10R,12aR,14R,15aS,16R)-16-hydroxy-2,10-dioxido-14-(pyrimidin-4-yloxy)-2,10- disulfanyldecahydro-5,8- methanocyclopenta[l][1,3,6,9,11,2,10]pentaoxadiphosphacyclotetradecin-7-yl]-6-oxo-6,9- dihydro-1H-purin-2-yl}carbamoyl)benzyl]methylcarbamate (6).
Step 1: Compound 4 (50 mg, 0.045 mmol) was added to a round bottom flask and cooled to 0 oC. A solution of trifluoroacetic acid (0.24 mL, 3.2 mmol, 71 equiv.) and DCM (0.58 mL) was then added via syringe and the reaction mixture was stirred at 0 oC for 30 min. The reaction mixture was then concentrated to dryness and placed under vacuum for 2 h to provide intermediate 5 as the 2,2,2-trifluoroacetate salt (41 mg, 0.045 mmol, 100%). LCMS (AA): m/z = 797.1 (M+H).
Step 2: To a solution of tert-butyloxycarbonyl-valyl-alanyl-(4-aminobenzyl)-(4- nitrophenyl)carbonate (58 mg, 0.10 mmol, 2.0 equiv.) and 4-dimethylaminopyridine (12 mg, 0.10 mmol, 2.0 equiv.) in DMF (0.38 mL) and triethylamine (0.055 mL, 0.40 mmol, 8.0 equiv.) was added a solution of intermediate 5 (45 mg, 0.05 mmol) in DMF (1.5 mL) at rt. The reaction mixture was allowed to stir at rt for 15 min. Celite was added and the mixture was concentrated to dryness. The crude residue absorbed onto Celite was purified by reverse phase flash column chromatography (0-40% ACN/aqueous triethylammonium acetate (10 mM)) to provide compound 6 as the triethylamine salt (10 mg, 0.0082 mmol, 18% from 4). Nuclear magnetic resonance (NMR) spectra were recorded in the solvent reported on a 400 MHz Bruker spectrometer using residual solvent peaks as the reference. 

LCMS (AA): m/z = 1216.3 (M+H).1H NMR (400 MHz, CD3OD) δ 8.70 (s, 1H), 8.43 (brs, 1H), 8.40 (d, J = 5.9 Hz, 1H), 7.70 (d, J = 7.5 Hz, 1H), 7.56– 7.46 (m, 3H), 7.42– 7.38 (m, 1H), 7.32– 7.19 (m, 3H), 6.84 (d, J = 5.5 Hz, 1H), 6.15 (d, J = 7.3 Hz, 1H), 5.62– 5.56 (m, 1H), 5.54– 5.48 (m, 1H), 5.08– 5.02 (m, 1H), 5.04 (s, 2H), 4.88– 4.83 (m, 1H), 4.81– 4.76 (m, 2H), 4.53– 4.47 (m, 1H), 4.37– 4.22 (m, 3H), 4.08– 4.03 (m, 1H), 3.92– 3.89 (m, 1H), 3.82– 3.74 (m, 1H), 2.88 (s, 3H), 2.58– 2.30 (m, 4H), 2.10– 2.03 (m, 1H), 1.54– 1.47 (m, 1H), 1.46– 1.44 (m, 3H), 1.44 (s, 9H), 0.98 (d, J = 6.8 Hz, 3H), 0.93 (d, J = 6.8 Hz, 3H). 31P NMR (162 MHz, CD3OD) δ 55.01 (s, 1P), 53.03 (s, 1P).

C) Preparation of 4-{[(2S)-2-{[(2S)-2-{[6-(2,5-Dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoyl]amino}-3- methylbutanoyl]amino}propanoyl]amino}benzyl [2-({9- [(2R,5R,7R,8R,10R,12aR,14R,15aS,16R)-16-hydroxy-2,10-dioxido-14-(pyrimidin-4-yloxy)-2,10- disulfanyldecahydro-5,8- methanocyclopenta[l][1,3,6,9,11,2,10]pentaoxadiphosphacyclotetradecin-7-yl]-6-oxo-6,9- dihydro-1H-purin-2-yl}carbamoyl)benzyl]methylcarbamate (8, CDN-linker).
Step 1:  The preparation was conducted using similar procedure for Intermediate 5 instead of starting from compound 4 (10 mg, 0.008 mmol). De-Boc intermediate 7 was thus obtained as TFA salt (8.9 mg, 0.008 mmol, 100%) which is used directly for the next step. LCMS (AA): m/z = 1116.3 (M+H). 
Step 2: To a solution of above intermediate 7 (8 mg, 0.007 mmol) and N-succinimidyl 6- maleimidohexanoate (3.1 mg, 0.010 mmol) in THF (0.20 mL) and DMF (0.10 mL) was added N,N-diisopropylethylamine (2.5 uL, 0.014 mmol) dropwise. The reaction mixture was allowed to stir at rt for 1 h. The reaction mixture was then concentrated to dryness and the crude residue was purified by reverse phase flash column chromatography (0-100% ACN/aqueous ammonium acetate (10 mM)) to provide title compound 8 as the ammonium salt (4.2 mg, 0.003 mmol, 42% from 6). Nuclear magnetic resonance (NMR) spectra were recorded in the solvent reported on a 400 MHz Bruker spectrometer using residual solvent peaks as the reference. 
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Figure S1: CDN-linker characterization. a, 1H NMR (400 MHz, CD3OD) δ 8.70 (s, 1H), 8.40 (br, d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 1H), 7.52-7.50 (m, 3H), 7.41-7.39 (m, 1H), 7.23 (br, 3H), 6.84 (d, J = 4.0 Hz, 1H), 6.77 (s, 2H), 6.16 (br, s, 1H), 5.59 (br, s, 1H), 5.49 (s, 1H), 5.04 (br, 3H), 4.78 (br, 3H), 4.50 (m, 1H), 4.31-4.24 (m, 3H), 4.17 (d, J = 8.0 Hz, 1H), 4.05 (br, d, J = 8.0 Hz, 1H), 3.79-3.77 (m, 1H), 3.45 (t, J = 8.0 Hz, 2H), 2.89 (s, 3H), 2.57-2.36 (m, 4H), 2.28 (t, J = 8.0 Hz, 2H), 2.12-2.07 (m, 1H), 1.86-1.54 (m, 5H), 1.44 (d, J = 4.0 Hz, 3H), 1.33-1.25 (m, 2H), 0.97 (t, J = 8.0 Hz, 6H). b, 31P NMR (162 MHz, CD3OD) δ 55.05 (s, 1P), 53.11 (s, 1P). c, ESI-HRMS m/z [M + H]+ calcd. for C55H67N12O18P2S2 1309.3613, observed 1309.3631 Purity >95%
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Scheme S2: CDN-linker cleavage. The CDN releasing pathway using Val-Ala dipeptide involves 2-step self-immolating process.
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Figure S2: CDN and CDN-linker shows higher IRF and NF-kB activation than 2.3cGAMP. a-b, Dose-response curves of the (a) IRF and (b) NF-kB response produced by different types of CDNs in THP-1 reporter cell line (n = 3 biologically independent samples).


[image: ]

Figure S3: Synthesis of electrostatic and conjugated pBAEs formulations. a, Synthesis of pBAE polymer. Combinations of 5-amino-1-pentanol, 1-hexylamine, and 1,4-butanediol diacrylate were used for the synthesis of pBAEs polymers. b, Cationic pBAEs are formulated mixing acrylate-terminate pBAE polymer with different polypeptide moieties. The R" terminal can be an arginine-, lysine- and histidine- polypeptide. c, Conjugated pBAES are formulated by the addition of methyl-3-furanthiol to acrylate-terminate pBAE polymer. Then, maleimide-modified CDN or maleimide-modified AF646 is conjugated to pBAE by Diels-Alder reaction.
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Figure S4: a, Chemical structure of C6 Polymer. b, 1H-NMR of C6 Polymer (400MHz, Chloroform-d, TMS) (ppm): δ =6,41 (d, CH2=CH-), 6,15 (d, CH2=CH-), 5,87 (d, CH2=CH-), 4.21 (br, CH2-O-C(=O)-CH=CH2), 4,11 (t, -CH2-CH2-O-), 3.64 (t, CH2-CH2-OH), 2.79 (br, -CH2-CH2-N-), 2.46 (br, -N-CH2-CH2-C(=O)-O), 1.83 - 1.60 (br, -O-CH2-CH2-CH2-CH2-O), 1.40- 1.18 (br, - CH2-CH2-CH2-CH2-OH, N-(CH2)2-CH2-(CH2)2-OH), 0.90 (t, CH2-CH2-CH3).
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Figure S5: a, Chemical structure of C32 Polymer. b, 1H-NMR of C32 Polymer (400MHz, DMSO-d6, TMS) (ppm): δ =6,39 (d, CH2=CH-), 6,14 (d, CH2=CH-), 5,86 (d, CH2=CH-), 4.21 (br, CH2- O-C(=O)-CH=CH2), 4.12 (t, -CH2-CH2-O-), 3.64 (t, CH2-CH2-OH), 2.79 (br, -CH2-CH2-N-), 2.45 (br, -N-CH2-CH2-C(=O)-O), 1.73 (br, -O-CH2-CH2-CH2-CH2-O), 1.58 (br, - CH2-CH2-CH2-CH2-OH), 1.36 (br, N-(CH2)2-CH2-(CH2)2-OH). 
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Figure S6: a, Chemical structure of C6-CR3 Polymer. b, 1H-NMR of C6-CR3 Polymer (400MHz, Methanol-d4, TMS) (ppm): δ = 4.41-4.33 (br, NH2-C(=O)-CH-NH-C(=O)-CH-NH-C(=O)-CH-NH-C(=O)-CH-CH2-, 4.16 (t, CH2-CH2-O), 3.58 (t, CH2-CH2-OH), 3.25 (br, NH2-C(=NH)-NH-CH2-, OH-(CH2)4-CH2-N-), 3.04 (t, CH2-CH2-N-), 2.82 (dd, -CH2-S-CH2), 2.48 (br, -N-CH2-CH2-C(=O)-O), 1.90 (m, NH2-C(=NH)-NH-(CH2)2-CH2-CH-), 1.73 (br, -O-CH2-CH2-CH2-CH2-O), 1.69 (m, NH2-C(=NH)-NH-CH2-CH2-CH2-), 1.56 (br, -CH2-CH2-CH2-CH2-OH), 1.39 (br, -N-(CH2)2-CH2-(CH2)2-OH), 0.88 (t, CH2-CH2-CH3).
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Figure S7: a, Chemical structure of C6-CK3 Polymer. b, 1H-NMR of C6-CK3 Polymer (400MHz, Methanol-d4, TMS) (ppm): δ = 4.38-4.29 (br, NH2-(CH2)4-CH-), 4.13 (t, CH2-CH2-O-), 3.73 (br, NH2-CH-CH2-S-), 3.55 (t, CH2-CH2-OH), 2.94 (br, CH2-CH2-N-, NH2-CH2-(CH2)3-CH-), 2.81 (dd, -CH2-S-CH2), 2.57 (br, -N-CH2-CH2-C(=O)-O), 1.85 (m, NH2-(CH2)3-CH2-CH-), 1.74 (br, -O-CH2-CH2-CH2-CH2-O), 1.68 (m, NH2-CH2-CH2-(CH2)2-CH-), 1.54 (br, - CH2-CH2-CH2-CH2-OH), 1.37 (br, N-(CH2)2-CH2-(CH2)2-OH), 0.88 (t, CH2-CH2-CH3).
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Figure S8: a, Chemical structure of C6-CH3 Polymer. b, 1H-NMR of C6-CH3 Polymer (400MHz, Methanol-d4, TMS) (ppm): δ = 8.0-7.0 (br -N(=CH)-NH-C(=CH)-), 4.61-4.36 (br, -CH2-CH-), 4.16 (t, CH2-CH2-O-), 3.55 (t, CH2-CH2-OH), 3.18 (t, CH2-CH2-N-), 3.06 (dd, -CH2-CH-), 2.88 (br, OH-(CH2)4-CH2-N-), 2.82 (dd, -CH2-S-CH2-), 2.72 (br, -N-CH2-CH2-C(=O)-O), 1.75 (br, -O-CH2-CH2-CH2-CH2-O), 1.65 (m, NH2-CH2-CH2-(CH2)2-CH-), 1.58 (br, -CH2-CH2-CH2-CH2-OH), 1.40 (br, N-(CH2)2-CH2-(CH2)2-OH), 0.88 (t, CH2-CH2-CH3).
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Figure S9: a, Chemical structure of C32-Furan Polymer. b, 1H-NMR of C32-Furan Polymer (400MHz, Chloroform-d, TMS) (ppm): δ =6,39 (d, CH2=CH-), 6,14 (d, CH2=CH-), 5,86 (d, CH2=CH-), 4.21 (br, CH2- O-C(=O)-CH=CH2), 4.12 (t, -CH2-CH2-O-), 3.64 (t, CH2-CH2-OH), 2.79 (br, -CH2-CH2-N-), 2.45 (br, -N-CH2-CH2-C(=O)-O), 1.73 (br, -O-CH2-CH2-CH2-CH2-O), 1.58 (br, - CH2-CH2-CH2-CH2-OH), 1.36 (br, N-(CH2)2-CH2-(CH2)2-OH), 1,27 (s, CH3-C(-O)=C(-S)-CH=). 
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Figure S10: Synthesis, optimization, and characterization of electrostatic CDN-pBAE polyplexes. Fluorescent and non-fluorescent 2,3-cGAMP was used as CDN for the electrostatic pBAE NP optimization. a, Scheme of oligopeptide-modified pBAE complexation with CDN molecules. b, Agarose retardation assay of arginine modified pBAE using fluorescent CDN (CDN-F). Polyplexes were formed using CDN-F and arginine-modified pBAE at indicated w/w ratios and loaded onto an agarose gel to assess CDN-F mobility by electrophoresis. c, Size, polydispersity, and Z-potential of complexed CDN using different oligopeptide-end modified pBAEs (determined by DLS). d, Effect of oligopeptide-end modified pBAEs on CDN polyplex stability in PBS (determined by DLS). e, Dose-response curves of the IFN-I response produced by CDN-containing nanoparticles or free CDN in THP-1 reporter cell line (n = 4 biologically independent samples). f, Dose-response curves of the NF-kB response produced by CDN-containing nanoparticles or free CDN in THP-1 reporter cell line (n = 4 biologically independent samples).


[image: ]
Figure S11: Optimization and characterization of CDN-conjugated NPs. a, Size, polydispersity and Z-potential of pBAE-CDN NPs containing different amount of CDN (determined by Dynamic Light Scattering (DLS)). b, Nanoparticle size distribution histogram determined by DLS. c, Effect of CDN loading efficiency on polyplex stability in PBS (determined by DLS).
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Figure S12: Optimization of PEGylated CDN-NPs. a, Size, and b, Z-potential of PEGylated and non-PEGylated CDN NPs (determined by DLS). c, Comparison between the IRF response produced by PEGylated or non-PEGylated CDN NPs in THP-1 reporter cell line (n = 3 biologically independent samples).
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Figure S13: Representative histogram images of CDN quantification from pBAE NPs using LC-MS-MS. a-b, CDN-NPs before (a) and after (b) cathepsin cleavage using papain enzyme. 
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Figure S14: Cell viability profile of different concentrations of electrostatic and conjugated CDN-pBAE NPs was analyzed 24 h post treatment. Samples were normalized to untreated cells. Data are represented as mean  SD (n = 3). 
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Figure S15: Dose-response curves of the IFN-I and NF-kB response produced by CDN-NP, NP-control and free CDN in THP-1 STING KO reporter cell line (n = 4 biologically independent samples).
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Figure S16: Flow cytometric quantification of the uptake of CDN-NPs in THP-1 DualTM and RAW 264.7 cells (n = 3 biologically independent samples).
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Figure S17: Maximum tolerated dose (MTD) using CDN-NPs. Mice with 30-50 mm3 subcutaneous tumors were administered using different concentrations of CDN-NPs intravenously (i.v.) three times, 4 days apart (n=3 animals).


	
	CDN-NP
	Free CDN

	Time (min)
	CDN (nM)
	ID (%)
	CDN (nM)
	ID (%)

	15
	124  42
	41.2  14
	< 5nM
	-

	30
	66  12
	21.8  4
	-
	-

	60
	49  2
	16.2  0.5
	-
	-

	180
	< 5nM
	-
	-
	-



Figure S18: Pharmacokinetic analysis of CDN-NPs or free CDN upon i.v. administration by LC-MS-MS (n = 3 biologically independent samples). Total CDN and percentage of Injected Dose (ID) are represented in this table.


[image: ]
Figure S19: CDN-NP biodistribution study. a-b, Organ CDN-NPs quantification using plate reader (a) and total adjusted radiant efficiency (b) within each time point in the spleen, kidneys, liver, lungs, heart, tdLN, and tumor. (n = 3-4 biologically independent samples).
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Figure S20: Empty NPs did not affect tumor growth and overall survival. Mice with 30-50 mm3 subcutaneous tumors were administered with empty NPs or PBS (untreated) intravenously (i.v.) three times, 4 days apart. a, B16-F10 melanoma-bearing mice tumor growth. (n=5, data are means ± SEM, Kruskal–Wallis test). b, and Kaplan-Meier survival curves (n = 5 biologically independent samples).
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Figure S21: Mice body weight following CDN therapy. Mice with 30-50 mm3 subcutaneous tumors were administered CDN-NPs, free CDN, or PBS intravenously (i.v.) three times, 4 days apart. CDN therapy was combined with and without ICB, anti-PD-1, administered intraperitoneally (i.t) 24h post CDN i.v. delivery, three times. a, B16-F10 melanoma model. b, CT-26 colon model. c, 4T1 breast cancer model.

[image: ]
Figure S22: Systemic delivery of CDN-NP stimulates proinflammatory cytokines and chemokines. a, Tumor; b, Spleen; c, tdLN; and d, plasma samples were analyzed 4h after CDN-NP, NPc control or free CDN systemic administration. Data shown as mean ± s.e.m. (n =5).


[image: ]
Figure S23: Reduced splenomegaly is observed in CDN-NP treated animals. Spleen weight of mice treated with the indicated formulations were measured 7 days post single administration. Data are represented as mean ± s.e.m. (n = 5 mice per group). Statistical significance was determined by Kruskal–Wallace test without Dunn’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S24: pBAE-CDN NPs increase Dendritic cell population in the tdLN. Representative flow quantification of DCs (CD11c+MHCII+CD45+) 48h following intravenous injection in the TME, tdLN, and Spleen. Data are presented as mean  s.e.m. (n = 5 mice per group). Statistical significance was determined by Kruskal–Wallace test without Dunn’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S25: CDN NPs activate migratory Dendritic Cells. Representative flow quantification of CD86+ migratory DCs (CD103+CD11c+MHCII+CD45+) 48h following intravenous injection in the TME, tdLN, and Spleen. Data are presented as mean  s.e.m. (n = 5-6 mice per group). Statistical significance was determined by ordinary two-way ANOVA with Tukey’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure 26: CDN NPs increase plasmacytoid DCs in the Spleen and tumor. Representative flow quantification of plasmacytoid DCs (siglecHhiCD11c+MHCII+CD45+) 48h following intravenous injection in the TME, tdLN, and Spleen. Data are presented as mean  s.e.m. (n = 5-6 mice per group). Statistical significance was determined by ordinary two-way ANOVA with Tukey’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S27: CDN-NP promote an influx of immunosuppressive gMDSC. a-b, Flow cytometric quantification of the number of monocytic (mMDSC; CD11b+Ly6c+Ly6g−) (a) and granulocytic (gMDSC; CD11b+Ly6c+Ly6ghi) MDSCs (b) 48h following intravenous injection in the TME, tdLN, and Spleen. Data are presented as mean  s.e.m. (n = 5-6 mice per group). Statistical significance was determined by ordinary two-way ANOVA with Tukey’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S28: CDN-NPs increase NK population in the spleen, TME, and tdLN. Representative flow quantification of NK (NK1.1+ CD45+) 7 days following intravenous injection in the TME, tdLN, and Spleen. Data are presented as mean  s.e.m. (n = 55-6 mice per group). Statistical significance was determined by ordinary two-way ANOVA with Tukey’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S29: Relative quantification of IFN+CD4+ (h) and IFN+CD8+ 7d following intravenous injection in the tdLN. Data are presented as mean  s.e.m. (n = 5-6 mice per group). Statistical significance was determined by Kruskal–Wallace test without Dunn’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S30: CDN NPs activate CD4 and CD8 T cell population in the tdLN. a-b,CD4 cell activation (CD69+CD4+CD3+) (a) and CD8 cell activation (CD69+ CD8+CD3+) (b) was quantified by flow cytometry 7d following intravenous injection in the tdLN. Data are presented as mean  s.e.m. (n = 5-6 mice per group). Statistical significance was determined by Kruskal–Wallace test without Dunn’s multiple comparison test. ****P £ 0.0001, ***P £ 0.001, **P £ 0.01, *P £ 0.05.
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Figure S31: Flow cytometry T cell gating strategy
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Figure S32: Flow cytometry T cell memory gating strategy
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