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Deter mination of the loading amount of MNP in AMF

The final protein concentration of AMF was deteredrby Bio-Rad Protein assay using
bovine serum albumin as the standard. The Fe ctiat®ms were determined by
inductively coupled plasma-mass spectrometry (IC®:M calibration curve of standard
MNPs was established by measuring &bef free MNP at different concentrations. The
MNP content in AMF was determined by comparing &bsf AMF (subtracted protein
and Fe) solution with those of a standard MNP smiut

Characterization of AMF
Absorption spectra of nanoparticles were takengutile Agilent Technologies Cary 60

UV-VIS, and exported data were graphed in origing.(F51). The Dynamic Light
Scattering (DLS) measurement and TEM images wdsenta-or the DLS measurement,
water-soluble particles were directly measured lwe ftuvette. For TEM, sample
preparation and measurement were similar to theique report with or without uranyl
staining.

Cell culture

HT29 (human colon cancer) and HepG2 (human liveceg cell lines were purchased
from ATCC. HT29 cells were grown in McCoy’s 5A madi supplemented with 10%

fetal bovine serum (FBS) and 1% penicillin strepgom (Gibco, USA). HepG2 cells
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were grown in DMEM medium containing 10% FBS and B&n-Strep. These two cell
lines were incubated humidly under 37 °C and 5%.CO

Cell uptake and block experiment

HT-29 and HepG2 cells were seeded into 24-welleglat a density of 1xi@ells per
well and incubated overnight with corresponding met. For cell uptake group, the
cells were washed three times with PBS (pH 7.4)thed incubated with 37 kBq 8fCu
labeled AMF in triplicate at 37C for 15, 30, 60 and 120 min. Subsequently, cdlach
well were rinsed with ice-cold PBS twice and lyseith 0.1 M NaOH. The lysate were

transferred toy -counter and the radioactivity was measured. Farcifip blocking

group, the cells were pre-incubated with apoferiiti uM) in serum-free medium for 1 h
and then were treated just as cell uptake groupofAtamples were expressed as the
percentages of the added dose (%AD).

Cédll binding affinity measur ement

HT-29 cells were seeded into 96-well plates at msitie of 1x10 cells per well and
incubated overnight. Then the cells were washet WS three times. Subsequently,
cells were incubated in the presence of increaamgunts of competing apoferritin (O
nM ~ 20uM) with 37 kBq®“Cu labeled AMF per well in a total volume of 200 pi.37

°C for 60-80 min. Cells were rinsed with ice-cold$Bvice and then lysed with 0.1 M

NaOH. The radioactivity of lysate was determined pycounter. Binding data was

calculated using GraphPad Prism software.

MTT Assay

HT-29 and HepG2 cells were seeded in 96-well platesdensity of 5xfcells per well
for overnight incubation. The medium was removed #re medium containing a series
of concentration of AMF (0 ~ 10M) was added in triplicate. After 12 h incubatidr3d
°C, the cell cytotoxicity was quantified using a MTEIl Proliferation and Cytotoxicity

Assay Kit (Beyotime, Haimen, China). And the absmord®e was chosen at 570 nm.
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Animal models

All animal experiments were conducted in accordanitk the Guidelines for the Care
and Use of Research Animals established by thef@thiuniversity. The tumor model
was established by subcutaneous injection of (8#4C in a mixture of 10Qul of PBS)
into the front flank of female athymic nude miceA(EB/C) with HT29 on the right flank
and HepG2 on the left. The mice underwent imagiglies when the tumor volume
reached 150-500 nh(3-5 weeks after inoculation).

Data analysis

Results were expressed as the meanzstandard deviatiless otherwise stated.
Statistical comparisons between two groups wererdwbhed by t-test. For all tests,
P<0.05 was considered statistically significant. Htistical calculations were performed

using GraphPad Prism v.5 (GraphPad Software I, SA).
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Fig. S1. UV-vis spectra of APF, MNP, Fe¢Cand AME
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Fig. S2. MS of MNPs.
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Fig. S3. Optimization conditions for Fe-MNP-APF (AMF) praption.

A: pH~2 (open cagg, APF/MNP/Fe=1/1/1000, brown clear solution;

B: pH=7.4, APF/MNP/Fe=1/1/1000, brown precipitation

C: pH~2 (open cage), APF/MNP/Fe=1/1/3000, blackipi&ation;

D: pH~2 (open cage), APF/MNP/Fe=1/3/3000, blaclcipieation;

E: pH=7.4, APF/Fe=1/1000 in 1 mL, pale yellow ppetztion;

A-E: Total volume is 1 mL,;

F: pH~2 (open cage), APF/Fe=1/1000 in 0.2 mL, ¢l#en pass NAP-5, collect 0.5 mL,
red brown precipitation;

G: pH~2 (open cage), APF/Fe=1/2000 in 0.2 mL, ¢ldan pass NAP-5, collect 0.5 mL,
red brown precipitation;

H: conditions like open cage, MNP/Fe=1/1000 in@12, black precipitation.

*Open cage: APF is protein with cage-like structitreljsassembles into subunits at acid conditions,

and we describe the encapsulation of Bad MNP under this circumstance as “open cage”.
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Fig. S4. Stability of Fé" in AMF (A) and®Cu** in *“Cu-AMF (B).
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Fig. S5. T: MR images (up) and (Trelaxation rate (14) as a function of F&

concentrations for AMF (left, down) and Fe@hantoms (right, down).
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Fig. S6. PA signals of MNP, MNP-PEG-Fe, AMF, APF-MNP (AMFitlhout Fe)
phantoms (Concentration based on MNP amount). Akidws significant higher PA
signal intensities than those of MNP, MNP-PEG-Fel APF-MNP at all concentrations

(p<0.01), whereas the PA signal intensity of MNwes no statistical difference from
MNP-PEG-Fe and APF-MNP (p>0.05).
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Fig. S7. PAI signal of AMF in HT29 tumor-bearing mice.

33



15+

10+

Q\O
2 © HT29
4 HepG2
] A HT29 block

¢ Hep(G2 block

0 30 60 920

Time(min)

120

Fig. S8. Uptake of*“Cu labeled AMF with and without blocking dose of ANh HT29
and HepG2 cells.
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Fig. S9. Binding competetion of‘Cu labeled AMF to HT-29 cells with a series of

concentration of APF.
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Fig. S10. Biodistribution of ®“Cu labeled AMF in HT29 (A) and HepG2 (B) tumor

bearing mice (n =4) at 1, 2, 4, 18 and 26 h affijection.
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Fig. S11. MTT assay using HT29 (A) and HepG2 (B) cells witllF concentration 0.1,

0.5,1, 2,5 and 10M.
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Fig. S12. The US (grey, top), PA (red, middle) and overthgeronal sections (bottom)

of HepG2 tumor models before and after tail-vejadtion of AMF nanocages.



Table S1. The data of hydrodynamic sizes and zeta poterdfadd®F, MNP and AMF in
agueous solution.

Sample Diameters(nm) Zeta Potential
APF 13.6+1.4 -17.2+4.5
MNP 5.6+0.4 -31.8+3.0
AMF 16.4+0.3 -18.4+6.1
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