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1. Instrumentation

The functional group of the compound was characterized by Fourier transform infrared spectrometer (FT-IR, PerkinElmer, 2000 FT-IR spectrometer, Cambridge, UK). TEM images (HR-TEM) are recorded on high resolution transmission electron microscope (FEI, USA). The zeta potential of nanoparticles is test by NanoZS90 particle size analyzer (Marvin, EN). The elemental composition and chemical valence states of the various specimens are analyzed by D8 ADVANCE X-ray diffraction (Bruker AXS, Germany). MTT assay is conducted by using a Synergy H1 ELISA plate reader at 490 nm (BioTek, USA). The thermal imaging is taken on ETS320 Thermal Imager (FLIR, USA) The content of Mn was analyzed by Inductively Coupled Plasma Mass Spectrometry (ICP-MS) (Agilent, USA). MTT assay is conducted by using a Synergy H1 ELISA plate reader at 490 nm (BioTek, USA). T1 weighted animal MR imaging was performed under the MR scanner (GE Signa, USA) equipped with an animal coil.

2. Synthetic procedures for MSN(Mn)

Synthesis of MSN. MSN were prepared via a typical sol-gel procedure according to the literature,

1 ADDIN EN.CITE  the steps are as follows: N-Cetyltrimethylammonium bromide (CTAB, 0.50 g) was dissolved in 240 mL of deionized water. Sodium hydroxide aqueous solution (NaOH, 2.00 mol L-1, 3.50 mL) was added to the CTAB solution and the temperature of the mixture was adjusted to 353 K under vigorous stirring, tetraethoxysilane (TEOS, 2.65 mL, 22.4 mmol) was introduced dropwise to the surfactant solution. The mixture was allowed to react for 2 h to give rise to a white precipitate. This solid crude product was washed with deionized water and methanol by centrifuging, and dried in air to yield the as-synthesized MSN. To remove the surfactant template CTAB, the synthesized MSN was refluxed for 24 h in ethanol HCl solution at 80°C. The resulting material was filtered and extensively washed with deionized water and ethanol. The surfactant-free MSN material was placed under high vacuum to remove the remaining solvent from the mesopores and then white color product is obtained by freeze-drying under vacuum.

Synthesis of MSN(Mn): For Mn doping, there is a hydrothermal method. A mixed solution of MnSO4(H2O (16 mg mL-1, 5 mL) and disodium maleate (20 mg mL-1, 5 mL) was added dropwise to the above aqueous solution of 10 mL of MSNs under magnetic stirring. The mixture was then hydrothermally reacted at 180 °C for 12 h. The final product was washed with ethanol and water for several times and collected by centrifugation.
1.
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3. Establishment of tumor xenograft on nude mice 

Female Balb/c nude mice with 5–6 weeks old were provided by the Beijing Vitong Lihua Laboratory Animal Technology Co., Ltd. They were housed in a group of five in standard cages with free access to food and water. All animals were acclimated to the animal facility for at least 7 days before the experiment. Tumor-bearing mice were established by subcutaneous injection of 1×107 cells suspended in physiological saline (100 μL) into each nude mouse. The animals were observed daily for any abnormal behavior, and the tumor volume of the mice was measured daily and weighed weekly. The mice were used for phototherapeutic experiments, when the tumors reached an approximate size of 50-100 mm3.
4. NIR-laser induced singlet oxygen generation 

NIR-laser with an 808 nm wavelength is used to perform the singlet oxygen generation (1O2) by the effect of photodynamic therapy (PDT). The generation of 1O2 is detected by using DPBF as a 1O2 sensor. 2 mL of MSN(Mn), ICG and MSN(Mn)-ICG (60 μg mL-1 for MSN(Mn) and 1 μ g mL-1 for ICG) in DMSO are mixed with 20 μL of DPBF (8 mM, DMSO), respectively. After stirring and irradiating using an NIR laser (808 nm; 0.8 W/cm2) for 10 min, the UV-vis absorption spectra of these mixtures are recorded.
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Figure S1. Dynamic light scattering characterization of MSN and MSN(Mn).
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Figure S2. XPS spectra of MSN and MSN(Mn)
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Figure S3. (a) UV-vis-NIR absorption spectra of MSN(Mn), MSN(Mn)+Laser, MSN(Mn)-ICG, MSN(Mn)-ICG+Laser (808 nm; 0.8 W/cm2). (b) The time-dependent variation of absorbance for free ICG, MSN(Mn), MSN(Mn)-ICG under continuous illumination with a xenon light source (A and A0 represent the absorbance recorded at a given time, and the initial absorbance at 420 nm, respectively). 

Table S1 Surface area, pore volume and pore size of MSN and MSN(Mn)

	
	MSN
	MSN(Mn)

	Surface area
	228.31
	308.09

	Pore volume
	0.23
	0.62

	Pore size
	3.2
	3.3
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