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NanoCRISPR: An Alternative to Chemotherapy 

Abstract

The advent of oligonucleotide-based therapy brings about a 
wide variety of genetic tools with robust therapeutic poten-
tial. The most recent and promising discovery, Clustered Reg-
ularly Interspaced Short Palindrome Repeats (CRISPR)-Cas9 
technology offers a powerful platform for gene therapy. CRIS-
PR-Cas9 allows one to target specific genes for editing. Using 
CRISPR-Cas9 technology, we have the ability to target onco-
genes that are responsible for the progression of cancer. In 
clinical settings, a delivery platform is needed that allows a 
safe but efficient method of sending it to tumors. Therefore, 
we present NanoCRISPR, a nanoparticle platform, using cat-
ionic liposomes, that offers such a delivery platform. Nano-
CRISPR offers the opportunity to mitigate financial stress as 
well as timeliness while providing a platform for a multifacet-
ed attack on cancer. Such technology reduces any hindrance 
of the progress of the oncology community when compared 
to chemotherapy.

Background and Significance 

The current clinical standard for treating patients suffering from 
cancer revolve around chemotherapy platforms. The intuition 
behind chemotherapy, targeting cancer cells with toxic drugs, 
has not changed since its inception. The stagnant progress of 
chemotherapy, leads to questioning what the the future holds 
for promising, novel chemotherapeutic technologies. Here we 
present, NanoCRISPR , a technology at the interface of gene-ed-
iting and nanomedicine that provides the opportunity to devel-
op cheaper, safer, and more efficient means of fighting cancer.  

Preliminary Data Discussion

From the data displayed, we provide evidence for a success-
ful nanoparticle platform using cationic liposomes. An advan-
tage of cationic liposomes is its biodegradability when com-
pared to other standard nanoparticle platforms, i.e silica 
nanoparticles. NanoCRISPR, offers a platform of selectivity at 
a genetic level. Such selectivity might lead to genetic attacks 
that only cause detrimental effects on infected, cancerous 
cells while leaving normal cells unscathed. Therefore, a tech-
nology that offers efficient means of delivery as well as selec-
tivity poses opportunity to set new clinical standards for 
cancer treatments. 

Conclusion & Implications

 NanoCRISPR can pave the way for the emergence of novel 
gene therapeutics that offer an adaptive, sustainable struc-
ture to fit in a personalized medicine model. This technology 
meets at the intersection of nanomedicine and gene therapy; 
a hybrid technology likely to prove its impact in the scientific 
community. For HPV-infected cervical cancer models, Nano-
CRISPR has the ability to selectively kill infected cells in a pop-
ulation including normal cells. Due to the insertion of HPV’s 
viral genome into a host cell, NanoCRISPR will be able to 
tailor its attack to infected cells that should have an incorpo-
rated viral genome. Overall, this technology can be pushed 
toward fighting cancer via a systematic approach, especially 
those that stem from viral infections. Lastly, there are many 
diseases whose progression are linked to genetic deficien-
cies, which can also be under the realm of NanoCRISPR’s abili-
ty to provide treatment.

References
1. Tangutoori S, Ohta A, Gatley S, Campbell RB (2014) Repurposing an Erstwhile Cancer Drug: A Quantitative and Therapeutic Evaluation of Alternative Nano-
systems for the Delivery of Colchicine to Solid Tumors. J Cancer Sci Ther 6: 236-246. doi: 10.4172/1948-5956.1000277
2. Ran, F. A., Hsu, P. D., Wright, J., Agarwala, V., Scott, D. A., & Zhang, F. (2013). Genome engineering using the CRISPR-Cas9 system. Nature proto-
cols,8(11), 2281-2308.
3. Cong, L., Marraffini, L. A., Zhang, F., Jiang, W., Wu, X., Hsu, P. D., et al. (2013). Multiplex Genome Engineering Using CRISPR/Cas Systems. Sci-
ence,339(6121), 819-823.
4. Larson, M. H., Gilbert, L. A., Wang, X., Lim, W. A., Weissman, J. S., & Qi, L. S. (2013). CRISPR interference (CRISPRi) for sequence-specific control of gene 
expression. Nature protocols, 8(11), 2180-2196.
5. Mali, P., L. Yang, K. M. Esvelt, J. Aach, M. Guell, J. E. Dicarlo, J. E. Norville, and G. M. Church. "RNA-Guided Human Genome Engineering via Cas9." Science 
339.6121 (2013): 823-826 
6.  Mali, P., Esvelt, K. M., & Church, G. M. (2013). Cas9 as a versatile tool for engineering biology. Nat Methods, 10, 957–963. doi:10.1038/nmeth.2649

Kristofer Patel1,  Aniket Pandya1, Viren Dayal1,  Rolando Tan2, Srinivas Sridhar3,4

1Department of Biology, 2Department of Chemistry,  3Nanomedicine Science and Technology Center,  4Department of Physics
Northeastern University, Boston, MA 

843

Interdisciplinary Topics, Centers and Institutes
Undergraduate, Biochemistry

Undergraduate

1

1


