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Figure S1. Western blot analysis of CXCR4 expression in different subcellular protein fractions

after IO MNP treatment.
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Figure S2. Potential mechanism of increased CXCR4 expression by iron-based MNPs treatment.
(A) Western blot analysis of the protein expression of CXCR4, HIF-la and ferritin after
treatment with different iron concentrations. (B) Quantification analysis of CXCR4, HIF-1a and

ferritin expression (*p < 0.05, **p < 0.01). (C) Schematic depiction of potential mechanism of



enhanced CXCR4 expression by 10 MNPs. After uptake of IO MNPs, HIF-1a expression of

MSC:s is increased by releasing iron ions, and further regulates CXCR4 expression.
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Figure S3. HIF-1a mediated iron-based MNPs upregulated CXCR4 expression. (A) MSCs were
transduced with lentivirus containing HIF-1o shRNA, and then treated with IO MNPs. (B) HIF-

la and CXCR4 expression levels were quantified by western blotting (**p < 0.01).
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Figure S4. Intracellular localization of HA-Zng 4Fe; ¢O4 NC. The MSCs were incubated with the
NC for 2 h. (A, B) The NC intracellular distribution was illustrated by co-localization of the
particles and endosome in confocal microscope (A) and TEM images (B). (C) The localization of
HA-Zng 4Fe; 604 NC was also performed 24 h after labeling. TEM image illustrated that a portion
of the particles escaped from the lysosome and released into the cytosol of MSCs. E: endosome;

L: lysosome; C: cytoplasm; N: nucleus.
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Figure SS5. Migration capacity of MSCs untreated and treated with HA-Zng 4Fe; ¢O4 NC in the

presence and absence of SDF-1a. (* p <0.05, ** p <0.01)
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Figure S6. After treatment with 108 pM NC at different time points, in vitro cytotoxicity was
investigated by standard MTT assay, showing no obvious change in cell proliferation after

labeling.
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Figure S7. FACS analyses of the surface markers of unlabeled and labeled MSCs after 10 days

treatment.

Figure S8. Prussian blue staining of targeted delivery of HA-Zng 4Fe; 604 NC-labeled MSCs to
TBI (arrow). At 48 h post-injection, the mice were sacrificed and frozen tissue slices were

prepared.
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Figure S9. (A) MR images of targeted delivery of HA-Zng4Fe;sOs NC-labeled MSCs to
orthotopic US7MG tumor (arrow). (B) Region of interest (ROI) analysis the relative T, signal in
the tumor region at different time points after NC-labeled MSCs injection. (C)
Immunofluorescence staining of frozen tissue slices confirmed significantly more delivery of

NC-labeled MSCs than unlabeled MSCs, both of which express firefly luciferase (fLuc).




Figure S10. TEM image of NP localization in MSCs. The size of particles was changed from 13
+ 0.5 nm to 7.3 + 2.6 nm (arrow), which demonstrated the particles were degraded by endosome

after 24 h labeling E: endosome.



