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Construction and cytosolic delivery efficiency study of biomineralized albumin/

siRNA nanoparticles
ZOU Zhiwen, WU Jinhui’
Medical School of Nanjing University, Nanjing 210093, China

Abstract Resolving the conflict between cytoplasmic delivery efficiency and biocompatibility of small
interfering RNA (siRNA) carriers is crucial for the clinical translation of siRNA therapies. In this study, we
developed a highly biocompatible and fully biodegradable siRNA delivery system, MnCO;@BSA/Zn*"/siRNA
(MRna), using bovine serum albumin (BSA) and essential metal ions. This carrier leverages the high affinity of
Zn** and Mn*" for biomolecules (BSA and siRNA) to achieve siRNA loading and protection through a water-
phase “ one-pot” self-assembly and biomineralization process, achieving a 90% siRNA encapsulation rate.
Additionally, the nanoscale mineral particles allow rapid disintegration in the endosomal environment to release
55% of siRNA and facilitate its endosomal escape by mediating the “proton sponge effect” . Therefore, the
colocalization coefficient of siRNA with the lysosome is only 0.18. Ultimately, MRna loaded with CD47 siRNA
effectively reduces CD47 expression at both mRNA and protein levels in tumor cells to lower than 50% of the
original, showing efficiency comparable to the commercial transfection reagent Lipo2000. Overall, this study
provides a more convenient, efficient and biocompatible strategy for designing siRNA delivery systems.
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Figure 1 Scheme of the preparation procedure of MnCO;@ BSA/Zn*/siRNA (MRna) nanoparticle through self-assembly of Zn* with

BSA/siRNA and subsequent biomineralization via Mn* and HCOj'.
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Figure 2 Morphology and particle size of MRna before and after
mineralization

A: TEM image and photos of MRna; B: Hydration kinetics particle
size before mineralization; C: Hydration kinetics particle size after

mineralization
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Figure 4 Stability and siRNA release behavior of the formulation

A: Changes in particle size of the MRna (X s, n = 3); B: Stability of siRNA in FBS solution; C: Release behavior of siRNA in MRna under

different pH
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Figure 5 Proliferative toxicity and apoptotic toxicity of the MRna

A: Cell proliferation toxicity of MRna (x+ s, n = 6); B: Cell apoptosis toxicity of MRna
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Figure 6 Cellular uptake and intracellular localization of
SiRNA(X+s, n=3)

A: Flow cytometry analysis of cellular uptake; B: Co-localization of
siRNA with lysosome, bar=5 ym
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Figure 8 Efficiency of target gene knockdown by the MRna

A: Flow cytometry analysis of CD47 expression; B: qPCR analysis of CD47 mRNA and western blot analysis of the expression of CD47

protein (x+s, n = 3)
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