Gut Microbiome Restoring Biogenic Ferritin Mineral as an Effective Oral Iron Supplement for Iron Deficiency Anemia
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Supplementary methods: 
Synthesis and characterization of nanoparticles.
Several common iron salts, including iron sulfate, ferric nitrate, ferric chloride, and ferric citrate, were used as raw materials. The aqueous solution was heated in a water bath to form nanoparticles. The specific process was as follows: 30 mL distilled water was added to a beaker, stirred, and heated to 75 °C, after which various raw materials were added to a final concentration of 0.025 M and stirred for 20 min. The samples were then immediately cooled in an ice bath for 10 min. Dialyze in distilled water for 24 h, during which dialysates were changed every 3 h. The obtained liquids were centrifuged and the precipitate was freeze-dried to obtain the products. To control the synthesis temperature, a series of temperature gradients were set (65, 70, 75, 80, and 85 °C), and other conditions remained unchanged.
Transmission Electron Microscopy (TEM): Each particle obtained was dissolved in ethanol and dropped onto an ultrathin carbon film. After drying at room temperature, the samples were observed under a field-emission transmission electron microscope with double spherical-aberration correction. X-ray Diffraction (XRD): Each particle obtained was analyzed using a polycrystalline X-ray diffractometer at, 5-80 degrees, 8°/min. X-ray photoelectron spectroscopy (XPS): The surface elemental content of synthetic 6-Fh was measured by X-ray photoelectron spectroscopy. Dynamic Light Scattering (DLS): The particle size distribution of the nanoparticle solutions was measured at 25 °C using a Malvern Nanosizer. 
Mice feeding: The 4 weeks SPF-grade male mice (C57) were purchased from Beijing Weitong Lihua Experimental Animal Technology Co., Ltd. (license number: SCXK (Beijing) 2021 -0006). The mice drank water and feed independently and were maintained under a 12 h light artificial photoperiod and 12 h dark at 25 °C. The mice were acclimated to the feeding environment for one week. During the feeding process, AIN-93G low-iron and AIN-93G purified growth and reproduction feeds (Jiangsu Synergy Pharmaceutical Bioengineering Co. Ltd. The actual iron content of the low-iron feed was 5-10 mg/kg, and that of the purified growth and reproduction feed was 45 mg/kg). Body weight was measured every five days.

Supplementary Figures:
The uncropped blots of western blotting:
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