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Fig. S1. Initial gating for the tumor-cell apoptosis assay
[image: ]
Initial scatter gates for flow-cytometric assessment of apoptosis in Renca-derived cells. Cells were selected by forward-scatter area and side-scatter area, followed by singlet selection using side-scatter height and area. Numbers indicate the percentage of events within each indicated gate relative to the preceding population. 


Fig. S2. Synthetic route and proton nuclear magnetic resonance characterization of mPEG10K–GPLGVRG–DSPE
[image: ]
(A) Supplier-provided synthetic scheme showing attachment of the GPLGVRG peptide to activated mPEG10K, followed by coupling to DSPE. (B) Spectrum of the GPLGVRG precursor. (C) Spectrum of mPEG10K–GPLGVRG–DSPE. (D) Overlay of the precursor and conjugate spectra. Spectra were acquired at 400 MHz in deuterated dimethyl sulfoxide. The conjugate spectrum contains peptide-associated downfield resonances together with the PEG methylene envelope near 3.5 ppm and the lipid-chain signals near 1.2 and 0.85 ppm. Residual solvent and water signals are labeled in the supplied spectra. Chemical shifts are reported in ppm.


Fig. S2. Panel B
[image: ]
Panel B continues Fig. S2. The full legend appears with panel A. ¹H NMR spectrum of the GPLGVRG precursor. The full experimental description accompanies panel A.


Fig. S2. Panel C
[image: ]
Panel C continues Fig. S2. The full legend appears with panel A. ¹H NMR spectrum of mPEG10K–GPLGVRG–DSPE. The full experimental description accompanies panel A.


Fig. S2. Panel D
D
[image: ]
Panel D continues Fig. S2. The full legend appears with panel A. Overlay of the precursor and conjugate ¹H NMR spectra. The full experimental description accompanies panel A.


Fig. S3. Synthetic route and proton nuclear magnetic resonance characterization of DSPE–mPEG500–M2pep
[image: ]
(A) Supplier-provided coupling scheme for cysteine-bearing M2pep and maleimide-functionalized DSPE–mPEG500. (B) Spectrum of the peptide precursor. (C) Spectrum of DSPE–PEG500–M2pep. (D) Overlay of the precursor and conjugate spectra. Spectra were acquired at 400 MHz in deuterated dimethyl sulfoxide. Peptide-associated signals in the approximately 6.5–8.1 ppm region are observed together with the PEG methylene envelope near 3.5 ppm and lipid-chain signals near 1.2 and 0.85 ppm in the conjugate spectrum. Residual solvent and water signals are labeled in the supplied spectra. Chemical shifts are reported in ppm.


Fig. S3. Panel B
[image: ]
Panel B continues Fig. S3. The full legend appears with panel A. ¹H NMR spectrum of the cysteine-bearing M2pep precursor. The full experimental description accompanies panel A.


Fig. S3. Panel C
[image: ]
Panel C continues Fig. S3. The full legend appears with panel A. ¹H NMR spectrum of the conjugate labeled DSPE–mPEG500–M2pep in the supplied SI. The full experimental description accompanies panel A.
Fig. S3. Panel D
D
[image: ]
Panel D continues Fig. S3. The full legend appears with panel A. Overlay of the precursor and conjugate ¹H NMR spectra. The full experimental description accompanies panel A.


Fig. S4. Colloidal properties and temporal stability of IMNMP
[image: ]
(A) Zeta potential of IMNMP. (B and C) Hydrodynamic diameter (B) and polydispersity index (C) measured at the indicated time points over 18 days. The same formulation was followed throughout the observation period. Points and error bars show the reported summaries of three independent formulation preparations, as specified in Materials and Methods.
Fig. S5. Cell-associated formulation fluorescence in mixed macrophage and tumor-cell cultures

[image: ]
(A) Representative gating of the mixed coculture. Cells were selected by scatter, singlets were identified by side-scatter height and area, and the R660-A signal separated Cy5-prelabeled TAM-like cells from unlabeled Renca-s cells. (B) Representative FITC fluorescence distributions in mixed cultures exposed to IMNMP or INP for 0.5 or 2 h. The cell-population separation and formulation distributions are shown to document the selectivity assay described in Materials and Methods.


Fig. S6. Generation and conditioning of primary macrophages
[image: ]
Generation and tumor conditioning of primary bone marrow-derived macrophages. Bone marrow cells were isolated from mice and differentiated in macrophage colony-stimulating factor-containing medium. The resulting macrophages were subsequently cocultured with Renca-s cells in a non-contact Transwell system for 7 days to generate tumor-conditioned macrophages for formulation-response experiments.


Fig. S7. Validation of siRNA-mediated silencing of the PIK3CG gene
[image: ]
The off-target siNC was used as a control. ***P<0.001


Fig. S8. Fluorescence distribution in subcutaneous tumor-bearing mice
[image: ]
(A) Serial fluorescence images from the groups labeled IMNMP and IPI549, acquired at 0, 3, 6, 12, 24 and 48 h. (B) Ex vivo fluorescence images of the heart, liver, spleen, lungs, kidneys and tumor from each group. Images show the anatomical distribution of the fluorescent signal.



Fig. S9. Tumor response in the IMNMP and free IPI-549 comparison
[image: ]
Excised tumors (left) and endpoint tumor weights (right) in the free IPI-549 and IMNMP groups. Five tumors are shown per group. The box-and-whisker plot and asterisk reproduce the reported between-group comparison.


Fig. S10. Gating strategy for macrophages in subcutaneous tumors
[image: ]
Representative gating strategy for tumor macrophage analysis. Cell events were selected by forward- and side-scatter area, singlets by side-scatter height and area, and viable cells by exclusion of the viability-dye-positive population. CD45-positive leukocytes were then selected, followed by the CD11b-positive F4/80-positive macrophage population. Numbers denote percentages within the indicated gates. Marker-positive macrophage fractions were quantified within the corresponding parent population as described in Methods.


Fig. S11. Major-organ histology after treatment in the subcutaneous model
[image: ]
Representative hematoxylin-and-eosin-stained sections of the lungs, liver, spleen, kidneys and heart from mice in the subcutaneous experiment. G1, untreated control; G2, sunitinib; G3, IMNMP; G4, sunitinib plus IMNMP. Organs are arranged in rows and treatment groups in columns. (Bar = 100μm)


Fig. S12. Macrophage phenotypes in orthotopic tumors
[image: ]
(A) Representative gating of cells, singlets, viable cells, CD45-positive leukocytes and CD11b-positive F4/80-positive macrophages recovered from orthotopic tumors. Numbers indicate percentages within the illustrated gates. (B to D) Proportions of CD86-positive (B), CD206-positive (C) and MHC-II-positive (D) macrophages. G1, sunitinib; G2, sunitinib plus BMS-202; G3, sunitinib plus IMNMP; G4, sunitinib plus IMNMP and BMS-202. Each symbol in B to D represents one mouse (n = 3 per group). P values for the indicated comparisons are displayed in the panels.


Fig. S13. Initial gating for tumor T-cell analysis
[image: ]
Initial gating strategy for tumor T-cell analysis. Cell events were selected by forward- and side-scatter height, followed by singlet selection using side-scatter area and height. Viable events were selected by exclusion of viability-dye-positive cells, followed by CD45-positive leukocytes and the displayed CD3-positive gate. Numbers indicate the percentage of events within each illustrated gate. Downstream CD8 and effector-marker measurements are presented in Fig. 8.


Fig. S14. Major-organ histology after treatment in the orthotopic model
[image: ]
Representative hematoxylin-and-eosin-stained sections of the lungs, liver, spleen, kidney and heart from mice in the orthotopic experiment. G1, sunitinib; G2, sunitinib plus BMS-202; G3, sunitinib plus IMNMP; G4, sunitinib plus IMNMP and BMS-202. Rows identify organs and columns identify treatment groups. The non-tumor-bearing kidney was used for the systemic tissue evaluation described in Materials and Methods. (Bar = 100μm)


Supplementary tables
Table S1. siRNA and qPCR primer sequences used in this study
	siRNA
	Sequence (5'→3')

	siPik3cg
	SS: UCACCAAGAUGGCCAAGAAGAdTdT

	
	AS: UCUUCUUGGCCAUCUUGGUGAdTdT

	siNC
	SS: AGAUCGAUGGCAAAACAGCCAdTdT

	
	AS: UGGCUGUUUUGCCAUCGAUCUdTdT

	Gene name
	Representative transcripts
	F/R
	Sequence (5'→3')

	Pik3cg
	NM_001146200.2
	F
	GCCCCGGGTAGGTCTAGATT

	
	
	R
	CATGCCCTATGCGACCTGA

	Arg1
	NM_007482.3
	F
	GGAAGAAAAGGCCGATTCAC

	
	
	R
	TGAAAGGAGCCCTGTCTTG

	Mrc1
	NM_008625.2
	F
	GTCACGGAGATCCACGAG

	
	
	R
	GATGGACTTCCTGGTAGCC

	Nos2
	NM_010927.4
	F
	AGCATCCCAAGTACGAGTG

	
	
	R
	AGAAGTCTCGAACTCCAATCTC

	Tnf
	NM_013693.3
	F
	GAACTGGCAGAAGAGGCA

	
	
	R
	GCCATTTGGGAACTTCTCATC

	Cxcl9
	NM_008599.4
	F
	GAGTTCGAGGAACCCTAGTG

	
	
	R
	CCGTTCTTCAGTGTAGCAATG

	Cxcl10
	NM_021274.2
	F
	GGTCTGAGTCCTCGCTCAAG

	
	
	R
	GTCGCACCTCCACATAGCTT

	Gapdh
	NM_008084.4
	F
	CAAGCTCATTTCCTGGTATGAC

	
	
	R
	TAGGGCCTCTCTTGCTCA






Table S2. Provenance of public renal cancer expression cohorts
	Accession
	Treatment context
	Repository or study count
	Fig. 1B analysis label

	GSE65615
	Sunitinib-exposed and untreated multiregion renal tumors
	138 repository samples; 46 patients in the linked study
	42 patients

	GSE68629
	Neoadjuvant sunitinib versus untreated renal tumors
	11 repository samples; 5 treated and 6 untreated
	10 patients

	GSE281304
	Pretreatment RNA sequencing in the neoadjuvant axitinib NAXIVA study
	13 deposited samples; series summary describes 16 patients
	13 patients

	GSE273886
	Post-neoadjuvant cabozantinib renal tumors
	16 deposited samples; 17 trial patients
	16 patients

	E-MTAB-3267
	Primary tumors from patients receiving first-line sunitinib for metastatic disease
	59 arrays; 53 patients in the linked study
	53 patients

	GSE212525
	Before and during sitravatinib and sitravatinib–nivolumab treatment
	50 deposited samples; repeated treatment-stage sampling
	46 samples / 21 patients



Repository counts describe deposited material; the Fig. 1B labels describe the reported analytical subsets. They are retained as distinct quantities because multiple arrays, regions or treatment stages can originate from one patient. 
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