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Arecent paper by Buchman et al. in ACS Synthetic Biology details the development
of an underdominance effect through engineered chromosomal translocations in
Drosophila melanogaster.

The principle of using underdominance as a mechanism for driving desirable genes
into populations has been around in principle for several decades, with few practical
successes. Underdominance is defined classically as the condition where the fitness
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The resultant aneuploidy (non-balanced chromosomes) causes
death in 50% of gametes; with the other 50% comprised of balanced
chromosomes, half wildtype, half reciprocal translocations.

This system is designed to generate a high fitness cost to
hybridisation between translocation individuals and wt - and
Buchman et al carried out caged population trials to investigate this

4'} as a drive system. With trials demonstrating that this system spread
to fixation at introduction frequencies >50% (60%, 70% and 80%
tested), and drop to extinction at frequencies <50% (20%, 30%, 40% tested). Rates of spread to fixation and
elimination were respectively slower and faster than predicted indicating fitness costs associated with the
chromosome translocations that were higher than expected.

Modelling of spatial limitations for this system shows that the continued introduction of wildtypes into an
established replaced population would keep the equilibrium frequency below 100% and above zero in
neighbouring populations, the authors therefore suggest that target areas would require barriers to migration
in order to maintain a truly spatial limitation to introductions.

This report demonstrates an impressive technical accomplishment in establishing a viable underdominance
system with comprehensive testing and modelling. Development of this system in target pest species will
necessitate trial and error in developing several concurrent novel recombinant chromosomes, as fitness costs
from each new recombinant event will be unpredictable.
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The goal of the NSF-funded Insect Genetic Technologies RCN is to
connect insect scientists for the purpose of disseminating
advanced technologies for genome modification of insects
through symposia, technical workshops, and training
fellowships. The network is open to all: students, postdocs,
researchers, technicians and faculty. We encourage you to
participate in the IGTRCN by sharing your ideas and collaborating
with others in the community.
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