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SUMMARY

UCLA researchers in the Department of Biological Chemistry have developed a novel nanoparticle based antiviral vaccine capable of targeting

many viruses.

BACKGROUND

There is a current rise in the incidence of viral originating diseases (i.e. HIV-1). A current movement to combat this rise in incidence is through
the use of antiviral vaccines. However, there are two main barriers to the wide spread use of the vaccines: generation of cellular immunity
through major histocompatibility complex class 1 cytoplasmic antigen-processing pathway for CD8+ T-cell (CTL) responses, and the coping of
viral sequence variability. The overcoming of these pitfall in the design of antiviral vaccines could lead to reasonable widespread use to
prevent greater incidence of viral disease. Therefore, the development of an antiviral vaccine that is not susceptible to an “acquired” immunity

through CTL response could lead to the major reduction in the incidence of several viruses.

INNOVATION

Dr. Rome at UCLA has developed a novel human protein nanoparticle-based antiviral vaccine that can be potentially targeted against several
viruses; though the proof of concept has been initially surveyed for HIV-1. The invention capitalizes on four major pitfalls of previous attempts
at antiviral vaccines: interference with developing immune responses against delivered HIV-1 antigens due to competition by immune
responses against the vector, poorly delivered HIV-1 antigens, the inability to generate CTL responses at mucosal surfaces where HIV-1
transmission occurs, and mutational escape of HIV-1 from the CTL responses generated by the vaccine. The current invention addresses all
these pitfalls with recombinant human “vaults” as vaccine vectors. This proof of concept is not solely limited to HIV-1 and could in theory be
targeted at other viruses. Therefore, this invention could revolutionize the current treatment strategy for viruses, leading to substantially lower

incidences of occurrence.

APPLICATIONS

The use of this invention could be used as a virus treatment (i.e. HIV-1, or the common cold)

ADVANTAGES

This system for vaccine design is widely applicable to other viruses with variable sequences

STATE OF DEVELOPMENT

The technique has been shown to vaccinate mice for HIV-1 successfully in-vivo. The use of this “vault” system has also been shown to

vaccinate successfully for the common flu virus in mice.

PATENT STATUS
Country Type Number Dated Case
United States Of America Issued Patent 10,821,190 11/03/2020 2016-299

RELATED MATERIALS

Kedersha NL, Rome LH. Isolation and characterization of a novel ribonucleoprotein particle: large structures contain a single species of
small RNA. J Cell Biol. 1986;103(3):699-709. Epub 1986/09/01. PubMed PMID: 2943744 PMCID: PMC2114306.

Yang OO. Candidate vaccine sequences to represent intra- and inter-clade HIV-1 variation. PLoS ONE. 2009; 4(10):e7388. Epub
2009/10/09. doi: 10.1371/journal.pone.0007388. PubMed PMID: 19812689 PMCID: PMC2753653.

Yang OO, Ali A, Kasahara N, Faure-Kumar E, Bae JY, Picker LJ, Park H. Short conserved sequences of HIV-1 are highly immunogenic
and shift immunodominance. J Virol. 2015;89(2):1195-204. doi: 10.1128/JVI1.02370-14. PubMed PMID: 25378501 PMCID: PMC4300636.

ZhuY, Jiang J, Said-Sadier N, Boxx G, Champion C, Tetlow A, Kickhoefer VA, Rome LH, Ojcius DM, Kelly KA. Activation of the NLRP3
inflammasome by vault nanoparticles expressing a chlamydial epitope. Vaccine. 2015;33(2):298-306. doi: 10.1016/j.vaccine.2014.11.028.
PubMed PMID: 25448112 PMCID: PMC4272900.

ADDITIONAL TECHNOLOGIES BY THESE INVENTORS


http://www.google.com/patents/US10821190
https://www.ncbi.nlm.nih.gov/pubmed/2943744
https://www.ncbi.nlm.nih.gov/pubmed/2943744
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0007388
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0007388
https://www.ncbi.nlm.nih.gov/pubmed/25378501
https://www.ncbi.nlm.nih.gov/pubmed/25378501
https://www.ncbi.nlm.nih.gov/pubmed/25448112
https://www.ncbi.nlm.nih.gov/pubmed/25448112
https://www.ncbi.nlm.nih.gov/pubmed/25448112

Covalent Bi-Specific Monoclonal Antibodies that Expand Selective T Cell Subsets
Method to Enrich for Cells Transduced with Chimeric Antigen Receptors

Novel Non-Antibody-Based Chimeric Antigen Receptor Against HIV That Also Protects Cells From Infection

Gateway to Innovation, Research and Entrepreneurship

UCLA Technology Development Group © 2018 - 2020, The Regents of the University of California L 4 f
10889 Wilshire Blvd., Suite 920,Los Angeles,CA 90095 Terms of use
tdg.ucla.edu Privacy Notice

Tel: 310.794.0558 | Fax: 310.794.0638 | ncd@tdg.ucla.edu



https://techtransfer.universityofcalifornia.edu/NCD/21561.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/25777.html?int_campaign=Inventors-Other-Tech-section
https://techtransfer.universityofcalifornia.edu/NCD/30329.html?int_campaign=Inventors-Other-Tech-section
http://tdg.ucla.edu/
http://ucop.edu/terms/index.html
https://techtransfer.universityofcalifornia.edu/privacy.html
https://twitter.com/UCLAinvents
https://facebook.com/UCLAinvents
https://www.youtube.com/uclaresearch
http://www.linkedin.com/groupRegistration?gid=3399
http://tdg.ucla.edu/news.xml

