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Expression, purification and function of human ZRANB3 protein in Escherichia coli

ZHENG Lin,XIANG Song,CHEN Pu (Department of Biochemistry and Molecular Biology s School of Basic
Medicine s Tianjin Medical University, Tianjin 300070 ,China)

Objective The human protein ZRANB3 plays critical roles in DNA damage response pathways. To date.
the structure of ZRANB3 and its functional mechanism in DNA damage response are poorly understood. To study the
structure and function of ZRANB3, a protocol to produce large quantities of correctly folded andbiologically active
ZRANB3 is urgently needed. The expression and purification of large and multipleedomain human proteins such as
ZRANB3 are usually difficult. The objective of this study is to establish an efficient method to produce ZRANB3.

Methods The ZRANB3 gene wascodon optimized for expression in E. coli » synthesized and inserted into vector pET.
28a. The recombinant plasmid was transformed into E. coli Rosetta (DE3) cells and ZRANB3 expression was induced by
IPTG. ZRANB3 was purified by affinity,ion exchange, gel filtration chromatography and its purity was assessed with
SDS-PAGE. The biochemical function of the purified ZRANB3 was analyzed with endonuclease and replication fork
reversal assays.  Results This study established a protocol for the human ZRANB3 expression in E. coli and its
purification. In vitro assays demonstrated that the purified recombinant ZRANB3 possesses the nuclease and replication
fork regression activities reported for ZRANB3. With the established protocol,approximately 0. 5 mg of biologically active
ZRANB3 with greater than 95% purity can be prepared from 9 liters of E. coli culture.  Conclusion This study
provides an efficient method for the preparation of a large number of high-purity and enzymatically active human ZRANB3
proteins, which provides clues for a deeper understanding of its ability to promote replication fork restart, and lays a

foundation for further research on the structure and function of ZRANB3.
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Fig. 1 Domains and purification of human ZRANB3 protein
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Fig. 2 Purification of different types of replication fork DNA
after assembly
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Fig.3 ZRANB3 exhibits ATP dependent endonuclease activity
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A Schematic diagram of ZRANB3 replication fork reversal
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also reform a double strand B

Fig. 4 Catalytic function of ZRANB3 in promoting replication
fork reversal
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