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Technology Summary

Duverney de Jesus Chaverra Rodriguez
Inventors have developed a novel ‘in utero’ method for gene editing, circumventing the need Graduate Student
for embryo injections. A small targeting peptide preferentially binds to oocytes and mediates
transduction of a compound to cells which express a suitable receptor. By exploiting an
endogenous receptor-mediated endocytosis uptake pathway conserved across oviparous
animals, the inventors have repeatedly targeted molecular cargo to the oocytes of An. gambiae
and Ae. aegypti. A specific amino acid targeting peptide successfully mediated Cas9 uptake into
the ovaries and, coupled with endosomal release reagent, the Cas9 RNP complex specifically
targeted the desired genes in an heritable manner. The targeting moieties can be attached to
effectors (labels, drugs, antimicrobials, polynucleotides) to form chimeric constructs for specific Office of Technology Management Contact
applications delivering the effector to the target oocyte. Smith, Matthew
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Application & Market Utility

The inventors have reduced the invention to practice in mosquitoes demonstrating its suitability
for other Dipteran species that are disease vectors. The easy, low-cost technique has utility for
any animal that undergoes vitellogenesis; this encompasses most invertebrates and non-
mammalian vertebrates. In non-mammalian vertebrates, oogenesis occurs in an analogous
manner to arthropods: major reproductive proteins are made in the liver, secreted into the
blood, and taken into developing eggs. These proteins can be exploited for species-specific
targeting ligand development.

Next Steps

The invention is currently being optimized/customized for broad application of Cas9-mediated
gene editing technology to other species recalcitrant to traditional embryonic microinjection
techniques.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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