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S1. Preparation of Fe3O4@SiO2@PAA-cRGD
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK21][bookmark: OLE_LINK20][bookmark: OLE_LINK19][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In a typical synthesis of Fe3O4@nSiO21, 70 μL of TEOS was added into the mixture of Fe3O4 (1 mL, dispersed in cyclohexane), NH3·H2O (150 μL, 28%) and Igepal CO-520 (1 mL). The product was precipitated with excess methanol after 6 h magnetic stirring. After repeated washing and reprecipitation, the as-obtained particles were dispersed in 20 mL water through ultrasonic dispersion. For the synthesis of Fe3O4@nSiO2@mSiO22, 10 mL solution of Fe3O4@nSiO2 was well mixed with the 20 mL aqueous solution of CTAC (2.0g) and TEA (0.02g) by stirring for 1 h under 80°C, and the reaction was carried out at 80°C for another 1 h with an addition of 120 μL TEOS into the solution. The particles were obtained by repeated washing and reprecipitation, and the structure-template CTAC was removed by washing with solution of sodium chloride solution (1 wt%, in MeOH) for five times.3 The particles were obtained by repeated washing and reprecipitation. 
[bookmark: OLE_LINK60][bookmark: OLE_LINK64]For preparation of Fe3O4@SiO2@PAA-cRGD, we first synthesized PAA-cRGD. NHS (12 mg), EDCI (20 mg) and PAA (400 mg) was dissolved in MES buffer (5 mL, pH 5.5) and reacted for 2 h before c(RGDyK) (10 mg) was dissolved into the mixture with vigorous stirring. Then the pH was adjusted to neutral by PBS buffer, and the solution was incubated under room temperature for 12 h. Excess unreacted peptides, EDCI, NHS and impurities in mixture were removed by dialysis (1000 Da). The Fe3O4@SiO2@PAA-cRGD NPs were synthesized from the change of the interfacial energy among cRGD-PAA, Fe3O4@SiO2 and solvent.4 PAA-cRGD (2 mg/mL, 10mL in water) and NH3·H2O (2 mol/L, 150 μL in water) were mixed with the 10mL aqueous solution of Fe3O4@SiO2 (0.01g) and placed in ultrasonic for 60 min. Then isopropanol (180 mL) was added to the mixture dropwise with stirring. After repeated washing and reprecipitation,the Fe3O4@SiO2@PAA-cRGD NPs were obtained by and dried in a vacuum at 45°C for 12 h. For the synthesis of Fe3O4@SiO2 @PAA, all the steps were the same except the substitution of PAA for PAA-cRGD.
S2 1H NMR, 13C NMR, MS, UV spectra and structure for compounds 
5, 10, 15, 20-tetrakis 2-[(4-tert-butyl benzamido)] ethyl carbamate] porphyrin.
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[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK82]Fig. S1 Structure of porphyrin compound
[image: ]
Fig. S2 1H NMR spectra for porphyrin compound
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Fig. S3 13C NMR spectra for porphyrin compound
1H NMR: (500MHz) δ (DMSO-d6) 8.9 (12H, s, β-H+ NH Amide) 8.3 (16H, q, phenyl-H) 7.1 (4H, t, NH-Amide) 3.5 (8H, q, CH2) 3.3 (8H, q, CH2) 1.4 (36H, s, Boc-H) -2.9(2H, s, NH). 
13C NMR (500 MHz): 167, 156, 144, 135, 126, 120, 78, 40, 28.
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Fig. S4 UV-vis absorption spectra for porphyrin compound
UV (Methanol) Soret-band : 415 nm; Q-bands: 512, 547, 589 and 646 nm.
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Fig. S5 MS spectra for porphyrin compound
Mass Spec: (MALDI MS) Calculated (M) 1358.6488; Observed (M+1) 1359.6594. 
Manganese 5, 10, 15, 20-tetrakis 2-[(4-tert-butyl benzamido) ethyl carbamate] porphyrins (Mn-BOC-porphyrin)
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Fig. S6 Structure of Mn-BOC-porphyrin compound
[image: ]
Fig. S7 UV-vis absorption spectra for Mn-BOC-porphyrin compound
UV (Methanol) Soret-band : 467 nm; Q-bands: 564, 598 nm.
[image: ]
Fig. S8 MS spectra for Mn-BOC-porphyrin compound
Mass Spec: (MALDI MS) Calculated (M) 1411.5712; Observed (M) 1411.5767. 
Manganese porphyrin compounds 1 (Mn-porphyrin)
[image: ]
Fig. S9 Structure of Mn-porphyrin compound
[image: ]
Fig. S10 UV-vis absorption spectra for Mn-porphyrin compound
UV (Methanol) Soret-band : 466 nm; Q-bands: 563, 599 nm.
[image: ]
Fig. S11 MS spectra for Mn-porphyrin compound
Mass Spec: (MALDI MS) Calculated (M) 1155.2682, (M-4HCl) 1011.3615; Observed (M-4HCl) 1011.3632.
S3 Cell culture
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]A549 non-small-cell lung cancer cells were cultured in Roswell Park Memorial Institute (RPMI) 1640 medium containing 10% fetal bovine serum and 100 U/mL penicillin and streptomycin. The cells were cultured at 37°C with 5% CO2。WI38 human embryonic lung cells were cultured in the same condition, except the substitution of Minimum Essential Medium (MEM) for RPMI-1640. 
S4 Specific parameters of MR contrast properties test
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK92][bookmark: OLE_LINK93]For in vivo MRI, MR scans were performed in axial orientation with the following parameters: 1 mm slice thickness, 3 × 3 cm2 field of view (FOV), 256 × 256 matrix. For T1-weighted images, TR/TE = 500 ms/11 ms and for T2-weighted images, TR/TE = 2500 ms/36 ms. T1 relaxation was measured using rapid acquisition with relaxation enhancement (RARE) sequence (TE = 11 ms; TR = 309, 500, 800, 1000, 1500, 2000, 3000 ms); T2 relaxation was measured using multi-slice-multi-echo (MSME) sequence (TE = 14, 28, 42, 56, 70, 84, 98, 112, 126, 140 ms; TR = 2500 ms).
For in vitro MRI, MR scans were performed with following parameters: 4 × 4 cm2 FOV, 256 × 256 matrix. For T2-weighted images, TR/TE was 8000 ms/75 ms with MSME sequence, and for T1-weighted images, TR/TE was 1000 ms/8.5 ms with RARE sequence.
S5 Hydrodynamic diameters of the nanoparticles tested by DLS
Table S1 Hydrodynamic diameters and Zeta potentials of NPs and NCs
	Nanoparticles
	Hydrodynamic diameters (nm)
	Zeta potentials
(mV)

	Fe3O4@nSiO2
	113.4±10.4
	-19.8±0.06

	Fe3O4@mSiO2
	140.0±13.9
	-17.0±0.35

	Fe3O4@SiO2@PAA-cRGD
	164.2±13.6
	-32.2±0.83

	Mn-porphyrin&Fe3O4@SiO2@PAA-cRGD
	166.1±9.17
	-9.63±0.07

	DOX&Fe3O4@SiO2@PAA-cRGD
	199.9±10.0
	-19.0±0.30


[image: ]
Fig. S12 Size distribution of Fe3O4@nSiO2 NPs
[image: ]
Fig. S13 Size distribution of Fe3O4@mSiO2 NPs
[image: ]
Fig. S14 Size distribution of Fe3O4@SiO2@PAA-cRGD NPs
[image: ]
Fig. S15 Size distribution of Mn-porphyrin&Fe3O4@SiO2@PAA-cRGD (Mn-IOSP NCs)
[image: ]
Fig. S16 Size distribution of DOX&Fe3O4@SiO2@PAA-cRGD NCs
[bookmark: _ENREF_29]S6 Drug loading and in vitro release
In a typical procedure, 1 mg of Fe3O4@SiO2@PAA NPs (or Mn-IOSP NCs) were dissolved in a mixed solution containing 1 mL water and 9 mL isopropanol, DOX aqueous solution (100 μL, 10 mg/mL) was mixed into the solution before being shaken for 24 h. Finally, the desired NCs were gained through centrifugation separation and the concentrations of DOX in supernatant were determined.
In vitro DOX release from Mn-IOSP NCs was tested with dialysis diffusion technique. Equal amount of DOX-loaded Mn-IOSP NCs were dispersed in 1 mL of PBS (pH 7.4, pH 6.5) or acetate buffer (pH 5.0). All the solutions above were transferred into semipermeable dialysis bags (3000 Da) and immersed into 200 mL of corresponding buffer at 37°C with stirring. At predetermined time points, 1 mL of the release medium outside the semipermeable was collected for quantifying the release efficiency of DOX and equal amount of of fresh medium was supplemented.
[bookmark: OLE_LINK120]For investigating the pH-triggered controlled release property of the Mn-porphyrin from the Mn-IOSP NCs, equal amounts of samples were dispersed in different release media to simulate the release behavior in different physiological environments. The supernatant of samples were collected after centrifugation at predetermined time points, and the Mn-porphyrin in the solutions were tested by UV-vis.
S7 Biodistributions tested by ICP-MS
[bookmark: OLE_LINK129][bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK132]The tissue biodistributions of NPs were evaluated in A549 tumor-bearing mice. The mice were sacrificed after 3 h i.v. injection of Mn-IOSP NCs, and the primary organs were hauled out and immersed into normal saline for a moment before blotted with gauze. The tissues were holden in −80 °C overnight and portions of tissues were digested by nitric acid at 100℃ for 1 h. Furthermore, the distributions of Mn and Fe elements in heart, liver, spleen, lung, kidney, and tumor were analyzed by ICP-MS (FLEXAR NEXLON300X) measurement.
[image: ]
Fig. S17 Biodistributions in primary organs after 3 h i.v. injection of Mn-IOSP NCs
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