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Abstract: Peptides resulting from protease-digested lactoferrin often exhibit improved therapeutic 
properties, including anti-microbial, anti-fungal, and anti-parasitic activities. However, there are 
limited studies that investigate the digested lactoferrin fragments for anticancer activities. Protease-
digested lactoferrin fragments that have improved anticancer activities can be an attractive alterna-
tive to chemotherapeutic drugs that are often accompanied by severe side effects. Herein we report 
the isolation and characterization of recombinant engineered-lactoferrin (rtHLF4) that exhibit up to 
100-fold improved anti-cancer activity compared to the full-length lactoferrin (flHLF) against vari-
ous human cancer cell lines. Further, rtHLF4 was able to exert the anticancer effect within 24 hours 
of treatment, compared to the flHLF. Through transcriptomic analysis of various cancer biomarkers, 
rtHLF4 was found to upregulate various pro-apoptotic markers and downregulate signaling pro-
teins involved in angiogenesis and metastasis. We further determined that rtHLF4 showed no he-
molytic activity at high concentrations. We believe that this anticancer protein has the potential to 
be further developed as an adjuvant therapy or preventive therapy for cancer patients. 
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