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Bioinformatics analysis and protein purification of Plasmodium falciparum methyltransferase PfSET5
ZHU Wenju, LI Yanan, ZHANG Junmei, LIU Jiao, XIE Jinjing, ZHANG Xin, DONG Hongjie, YIN

Kun, WANG Qi (Shandong Institute of Parasitic Diseases, Shandong First Medical University & Shandong
Academy of Medical Sciences,]Jining272033,Shandong ,China) *™*

Objective P{SET5,a member of the SET family,is a histone methyltransferase containing a SET domain.
In Plasmodium falci parum ,P{SET5 mediates the methylation of histone H3 at lysine 64 (H3K64) ,influencing chromatin
structure and participating in gene expression regulation. This study employs bioinformatic analysis and recombinant
protein expression and purification to elucidate the physicochemical properties and structural characteristics of PISET5,
thereby laying the foundation for subsequent functional studies and the development of targeted drugs. Methods The
amino acid sequence of PISET5 was obtained from the NCBI database. Tools including Expasy, TMHMM, SignalP, and
NetPhos3. 1 were employed to analyze its physicochemical properties, transmembrane regions, signal peptides,
hydrophobicity, and phosphorylation sites. A pET28a-MBP-P{SET5 recombinant plasmid was constructed using
molecular cloning. The recombinant protein was expressed in E. coli BL21 (DE3) cells, followed by high-pressure
homogenization for cell lysis. The protein was subsequently purified using a series of chromatography steps: nickel-affinity
chromatography.anion-exchange chromatography,and size-exclusion chromatography. Results The PISET5 protein is
composed of 178 amino acids, with a positive net charge, no transmembrane regions, no signal peptide, and weak
hydrophilicity. Phylogenetic tree and multiple sequence alignment analyses revealed that PISETS5 is relatively conserved
throughout evolution. The pET28a-MBP-P{SET5 recombinant protein was successfully constructed, and a substantial
quantity of high-purity protein was obtained. Conclusion This study successfully achieved the high-level expression and
purification of the P{SETS5 protein, laying the foundation for further investigation into its methylation molecular
mechanism and the development of targeted drugs.
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Fig. 11 MBP-PfSETS fusion protein size-exclusion chromatography
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