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2.3 Therapeutic methods developed based on HERV-K study 
Overall, there are three strategies being developed during the study of HERV-K: Direct disruption of 
HERV-K expression, active immunity activators, and autoantibodies that targets HERV-K Env 
protein to attack. Although HERV-K viral products are not direct prodrugs used to develop new 
therapeutic methods, they are promising as targets for targeted therapeutic strategies since HERV-K 
viral products are mainly distributed around tumor. Up to now, there are multiple progresses being 
made in HERV-K study in prostate cancer, breast cancer, and colorectal cancers. Two potential 
therapeutic targets were identified: HERV-K gene and its viral products. 

The method of disturbing HERV-K gene expression can be separated into two branches. Firstly, since 
the target is now fixed, it is feasible to use Clustered Regulatory Interspaced Short Palindromic 
Repeats (CRISPR) technology to switch off the expression of HERV-K. (Ibba et al., 2018) Whereas 
another insight was observed during an investigation: it was noticed that CuSO4 could regulate the 
expression of HERV-K: A negative correlation between the concentration of CuSO4 and HERV-K 
expression level.(Karimi, Sheervalilou & Kahroba, 2019) Therefore, this founding suggests that 
studying HERV may provide more insights to develop a richer approach to chemotherapy. 

Another insight of therapy is achieved by initiating the active immunity of an individual. Since the 
viral protein itself could be modelled as a target for the immune system. Two common virus vectors, 
the adenovirus (type 5 and 19a/64) (Ragonnaud et al., 2022) and the modified vaccinia virus Ankara 
(MVA) were used to practice this theory. Both viruses activate the immune response successfully, 
leading to the production of antibodies by B lymphocytes. (Kraus et al., 2013 & 2014)  

The third insight derived from research on systemic lupus erythematosus (SLE). Since a highly 
precise autoantibody was observed with a relatively high concentration in SLE patients. This type of 
autoantibody targets HERV-K-Env as a target to for immune cells to attack, inducing antibody-
dependent cell-mediated cytotoxicity (ADCC), a process that activates immune effector cells 
injecting cytotoxins into the autoantibody-binding cells leading to cell apoptosis. which eliminates 

Figure 3| statistic data of the trend and number of cases added between 2020 and 2024 (CA: a 
cancer journal for clinicians, 2020-2024).
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