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Figure S1. A) The characterization of WL12-SH. B) The HPLC analysis of WL12-SH in water. C) The ESI-MS of WL12-SH.



Figure S2. Synthetic route of WPMNs



Figure S3. Synthetic route of (131I/89Zr, Mn)-WPMNs
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Figure S4. Radio-TLC result of the (89Zr, Mn)-WPMNs before purifying
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Figure S5. Plotting and calculating the SUVmax in important organs imaged by micro-PET/CT of ROI. A) The ration of tumor-to-muscle. B) The ration of the tumor-to-bone.
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Figure S6. (B1-B5) T1-weighted MR axial images of A549PDL1 model at 2, 24, and 72 h and 96 h post-injection (89Zr, Mn)-WPMNs and blocking by 2.5mg/kg of Mn-WPMNs. (tumor site enveloped by a yellow dotted line).  
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Figure S7. Changes in body weight of mice during toxicology experiments.
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Figure S8. HE staining of important organs in mice during toxicology experiments.
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Figure S9. Infrared thermography during photothermal therapy in 5 mice treated in 131I-WPMN+Laser group.
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