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Figure S1: Characterization of the MCNPs. A) High-resolution TEM (HR-TEM) revealed the monocrystalline structure of the MNP cores with a lattice fringe that was measured to be 4.8Å, which is characteristic of the (111) planes of the spinel. Scale bar = 2 nm. B) Fourier-transform infrared spectra (FTIR) analysis was carried out to confirm the complete removal of CTAB. CTAB typically shows two intense peaks at 2,800–3,200 cm-1, which correspond to the symmetric (2,849 cm-1) and asymmetric (2,918 cm-1) stretching vibrations of the methylene chains. These peaks were absent from the MCNPs, indicating the complete removal of CTAB from the MCNPs.
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Figure S2: Size distribution and magnetic properties of the MCNP-PEI. A) Size distribution of the MCNP-PEI and MCNP-PEI/plasmid complexes as determined using dynamic light scattering (DLS). B) By initially exposing 50 µg/mL of MCNP to an alternating magnetic field (AMF, 5 kA/m) for 20 minutes, a temperature of 43°C can be reached. Afterwards, if the AMF is periodically turned on and off (5 minutes on, 5 minutes off), an average temperature of approximately 41.5°C can be achieved and maintained.
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Figure S3: Heat-inducible plasmid construction. A) Detailed map of the pEGFP-N1 vector that was purchased from Clonetech. B) Detailed map depicting the replacement of the CMV promoter with a highly heat-specific HSP70B’ promoter and the insertion of sTRAIL into the multicloning site (MCS) using the indicated restriction enzymes. C) Restriction enzyme analysis was performed on the HSP-sTRAIL plasmid via exposure to a mixture of AseI, XhoI, and HindIII restriction enzymes to confirm the insertion of the expected components (sTRAIL, which is approximately 1 kb in size, and HSP70B’, which is approximately 200 bp in size). Two clones are depicted and the top band corresponds to the backbone plasmid. Sequencing was also performed to confirm successful cloning.
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Figure S4: Biocompatibility of the MCNP-PEI/plasmid complexes. A) Increasing concentrations of MCNP-PEI were delivered to A2780 ovarian cancer cells and delivery was enhanced using magnetofection (10 min). The MCNP complexes were well tolerated by the cells as determined via MTS assay 48 hours after transfection even at concentrations as high as 100 µg/mL. B) Picogreen assay was used to determine that 50 µg/mL of MCNP-PEI could complex all of the 200 ng/mL of plasmid. C) To determine the maximal concentration of plasmid that can be delivered, we complexed 50 µg/mL of MCNP-PEI with increasing concentrations of plasmid. In particular, we confirmed that 200 ng/mL was optimal for use with the remainder of our studies.
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Figure S5: Osteogenic differentiation of the engineered and unengineered AD-MSCs. Osteogenic differentiation was induced over three weeks. After the three week differentiation period, Alizarin Red staining was performed to visualize calcium deposits in order to compare the differentiation potential of the engineered and unengineered osteogenic AD-MSCs. All scale bars = 100 µm except for Day 21, whose scale bars = 50 µm.
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Figure S6: Tumor homing of the engineered and unengineered AD-MSCs. 1 week after the injection of engineered or unengineered AD-MSCs, animals were sacrificed and organs and tumors were collected. A) Luminescence image showing A2780 ovarian cancer cells. B) Fluorescence image showing co-localization of DiD-labeled unengineered AD-MSCs controls with the tumors and not in other organs. C) Luminescence image showing A2780 ovarian cancer cells. D) Fluorescence image showing co-localization of DiD-labeled engineered AD-MSCs controls with the tumors and not in other organs.
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Figure S7: Additional samples showing tumor homing of the engineered and unengineered AD-MSCs. 1 week after the injection of engineered or unengineered AD-MSCs, animals were sacrificed and tumors were collected. A) Luminescence image showing A2780 ovarian cancer cells. B) Fluorescence image showing co-localization of DiD-labeled unengineered AD-MSCs controls. C) Luminescence image showing A2780 ovarian cancer cells. D) Fluorescence image showing co-localization of DiD-labeled engineered AD-MSCs controls.
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Figure S8: Mechanistic studies. A) qPCR shows that DR4 and DR5 are both innately expressed at much higher levels in A2780 ovarian cancer cells as compared to AD-MSCs. The results were normalized to AD-MSCs. GAPDH was used as the housekeeping gene. B) Blocking DR4 and/or DR5 with monoclonal antibodies could reverse the apoptotic effect of mild magnetic hyperthermia-activated secretion of TRAIL from the engineered AD-MSCs on A2780 cells. A2780 cell viability was measured 24 hours after treatment. C) Inhibition of caspase-8 and non-specific inhibition of caspases could also neutralize the effect of mild magnetic hyperthermia-activated secretion of TRAIL from the engineered AD-MSCs on A2780 cells. A2780 cell viability was again measured 24 hours after treatment.
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Figure S9: In vivo efficacy of the engineered AD-MSCs. We injected half a million AD-MSCS engineered with MCNP-PEI/plasmid complexed wherein the plasmid was sTRAIL-EGFP or unengineered AD-MSC as controls. A) Control tumors at week 0 had an average luminescence signal of 6.05 x 106. B) After two weeks, tumors in control mice grew and had an average luminescence signal of 3.84 x 107. C) For the engineered AD-MSCs, the tumors at week 0 had an average luminescence signal of 1.07 x 107. D) After two weeks, the tumors in mice treated with engineered AD-MSCs shrunk to an average luminescence signal of 2.51 x 106.
	 
	Forward Primer
	Reverse Primer

	GAPDH
	CATGTTCCAATATGATTCCACC
	GATGGGATTTCCATTGATGAC

	DR4
	GCGGGGAGGATTGAACCAC
	CGACGACAAACTTGAAGGTCTT

	DR5
	GCCCCACAACAAAAGAGGTC
	AGGTCATTCCAGTGAGTGCTA

	CASP3
	AGAACTGGACTGTGGCATTGA
	GCTTGTCGGCATACTGTTTCAG

	CASP8
	CATCCAGTCACTTTGCCAGA
	GCATCTGTTTCCCCATGTTT

	CASP10
	GCTTCCCAAAACTGAAATGACC
	CCTTGATACGACTCGGCTTCC


Table S1: Table of the primers used for qPCR. All primers were obtained from the PrimerBank database 
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