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RECOMBINANT FE-FERRITIN AND MN-FERRITIN FROM
CHINESE RAZOR CLAM SINONOVACULA CONSTRICTA

MING Ting-Hong', CHU Shuang-Shuang', SU Chang®, LIU Yan®, SI Kai-Xue',
WANG Zhao-Yang', ZHOU Jun', LU Chen-Yang', SU Xiu-Rong'

(1. School of Marine Science, Ningbo University, Ningbo 315211, China;
2. Ningbo Vocational and Technical College, Ningbo 315800, China)

ZHANG Di-Jun',

Abstract

concentration of Fe’™ and Mn®" to prepare for recombinant Fe-ferritin and Mn-ferritin. Scanning electron microscopy

The recombinant ferritin in Chinese razor clam Sinonovacula constricta were exposed to the same

(SEM), energy dispersive spectroscopy (EDS) and MALDI TOF/TOF mass spectrometry were applied to study changes in
protein surface morphology, energy of metal elements, and molecular weight of peptides. The magnetic properties changes
of protein nanoparticles were measured by physics property measurement system (PPMS) at room temperature (300K) and
an external magnetic field (3T). The results indicate that compared with the ScFER, the surface topography of Fe-ferritin
and Mn-ferritin changed obviously. Fe-ferritin remained globular, Mn-ferritin aggregates resembled lamellar flower, and
Cd-ferritin aggregates were small round ball in shape, while Mn-ferritin that Cd*"-enriched formed lamella flower-like
aggregate. Characteristic energy states of corresponding metal elements were detected from Fe-ferritin and Mn-ferritin.
Compared with the SCFER, the peptides of the two recombinant proteins were distinct in addition to the conserved peptides
of ferritin, suggesting that ferritin was closely related to the enrichment of Fe’" and Mn*". Fe-ferritin and Mn-ferritin
nanoparticles had the same hysteresis loop as the blank group, showing paramagnetic characteristics, and the magnetic
intensity increased with the increase of Fe’* and Mn®" contents. By comparing the ability of Fe-ferritin and Mn-ferritin in
enriching heavy metals Hg*", AsO,> and Cd*", we found that the ability of Fe-ferritin enrichment of Hg*", AsO,> and Cd’
was 2.4, 1.7, and 3.7 times, and that of Mn-ferritin under the same conditions 1.8, 3.0, and 4.6 times higher of that of
ScFER, respectively. These results provide a reference for the application of Fe-ferritin and Mn-ferritin in heavy metal
pollution control.
Key words Sinonovacula constricta,

recombinant Fe-ferritin; recombinant Mn-ferritin; surface morphology;

magnetic properties; enrichment ability
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