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Abstract

I propose halting telomerase production in cancer cells via CRISPRCas9. Telomerase preserves telomeres preventing cancer cells from reaching the

Hayflick limit and succumbing to apoptosis. A functional telomerase inhibitor would be a viable way to combat cancer. Should telomerase production

cease, the Hayflick limit would be reached within a few rounds of mitosis. I propose eradicating a vital telomerase component, hTERT, via CRISPRCas9.

Cas9 and sgRNA will be administered in a lipid nanoparticle. The process set forth by myself is theoretically viable and apt for mass production. I have laid

out a research plan, which, if followed, could prove the viability of my solution in vitro.

Cancer therapies based on CRISPRCas9 have a great potential to succeed. The hTERT gene is silenced in almost all cells from which telomerase is

absent (Wen et al. 2020). hTERT does not posess known duties other than acting as a telomerase component. Even if such duties existed, the side effects

of hTERT knockout would only appear in cancer cells and germline cells, since hTERT activity is mainly manifested in them. hTERT knockout from cells, in

which hTERT activity is not present, wouldn’t result in side effects, if Cas9 implementation induced no harmful mutations.

My proposition is theoretically viable. The study (Zhang et al. 2006) demonstrated that temporarily disabling the hTERT gene via RNA-interference

leads to a remarkable decrease in proliferation rate in 80 % of cervical cancer cells. I have merely taken steps forward, and propose a method which was

unavailable in 2006 to be used to generate a permanent genetic change in a cancer cell line. The method of hTERT inhibition is different, but the results

should be similar. It should be noted that hTERT is a vital part of 90% of cancer cells, and my therapy is not confined to cervical cancer. The method for

CRISPRCas9 mass-production proposed in this report appears theoretically valid, albeit potentially a simplification. It was entirely developed by myself.

The proposed CRISPRCas9 transportation methods are well backed up by scientific literature. The in vitro research plan took some inspiration from

(Zhang et al. 2006). However, BrdU and DNA microarray utilization did not appear widespread in similar researches, but they certainly fill an important role

in my research plan.

I was long under the impression that no scientific studies have been conducted on CRISPRCas9 mediated cancer therapies targeting hTERT. I

commenced my project in the autumn of 2020. As soon as my research question started to acquire a definite shape, I conducted a systematic analysis of

Nature (journal) articles. Of the nearly 300 articles containing the words “crispr cas9 htert”, none matched the study I had in mind. In (Guterres &

Villanueva 2020) CRISPRCas9 is not discussed as a method to target telomerase for cancer therapy.

Wen et al. conducted an in vivo experiment on mice, which consisted of observing the proliferation of a cancer cell line, in which hTERT was knocked

out in vitro. Such a study doesn’t show if in vivo gene editing results in hTERT knockout. In vivo hTERT knockout is rendered plausible by my innovation.

In Europe, judiciary issues would arise, however, if one attempted to silence the hTERT gene in vivo.

CRISPRCas9 based in vivo gene editing on humans has been determined successful. In the ongoing clinical study (Gillmore et. al 2021) transthyretin

protein TTR concentration was significantly diminished via in vivo gene editing. The sgRNA and Cas9 RNA were administered in a lipid nanoparticle.

Adverse effects were reported to be of “only mild severity”. The study proves that the proposed therapy will likely lead to no significant off-target mutations.

My innovation is rendered cost efficient and theoretically viable by genetic engineering.


