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WHAT WILL BE COVERED

• Gene Drive

• Chromosomal Translocations

• RNA interference (RNAi)

• Amino Acid / Protein Regulation

• Hormones

• New Pesticide Modes of Action



WHAT WILL NOT BE COVERED

• Lethal Genes

• Wolbachia

• Sterility

• Vector competence



GENE DRIVE

• Altered gene from GM parent converts unaltered gene from 

other parent into the altered gene

• Inheritance of the altered gene increases to more than 50% 

• Altered gene may take over the population in a few 

generations



GENE DRIVE
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TARGET MALARIA PROJECT

• 4 step process

• Step 1: Contained lab experiments 

• Started November 2016 with Anopheles gambiae

• A wild population eliminated in 7 generations

• A wild population eliminated in 11 generation



TARGET MALARIA PROJECT

• Step 2: confined small scale release

• Releasing 10,000 Anopheles coluzzii and monitor for 1 year

• Sterile males are genetically modified

• Sterile males do not contain gene drive

• Measure genetic flow, and development of adverse mutations



TARGET MALARIA PROJECT

• Step 3: open small scale release

• Sterile males will contain gene drive 

• Measure ecological impacts in an isolated area

• Measure genetic flow and resistance to gene drives

• Step 4: large scale field releases

• Measure impact on Malaria transmission



TARGET MALARIA PROJECT

• Village of Bana in Burkina Faso

• Village leaders granted permission May 2018

• Federal Government Granted permission August 10, 2018

• Gene drive males will produce 95% male offspring
• The gene is on the Y chromosome and it fragments the X chromosome

• Also working on an infertile female GMM



CHROMOSOMAL TRANSLOCATIONS

• Old idea still being researched

• Called semi-sterility is 1914 by Belling

• Proposed for insect control in 1940 by Serebrovskii

• Cage experiments published in 1972 by Laven

• Not much success in wild populations



CHROMOSOMAL TRANSLOCATIONS

• Unusual arrangement of chromosomes

• Lower reproductive ability

• Reduce ability to transmit pathogens

• Research at UC Riverside into disease 

resistant aegypti using “translocation-

mediated gene drives”



RNA INTERFERENCE (RNAi)

• RNAi is used to stop a gene from being expressed

• Also called co-suppression, post-transcriptional gene silencing 

(PTGS), and quelling

• Gold standard to determine gene function

• 1998 article in Nature by Fire, A. & Mello, C.

• Awarded 2006 Nobel Prize in Physiology or Medicine



RNA INTERFERENCE (RNAi)

• University of Indiana / Purdue University

• short hairpin RNAi (shRNAi)

• Using yeast to introduce shRNAi into mosquitoes

• University of Texas Medical Branch Galveston

• Also shRNAi

• Using E. Coli to introduce shRNAi into mosquitoes 



AMINO ACID REGULATION



AMINO ACID REGULATION

• Mosquitoes take a blood meal to obtain protein

• Proteins broken down into amino acids

• An increase in amino acids after a blood meal activates egg 
development

• Can this process be interrupted? 

• 12 amino acids are essential to Culex pipiens development



AMINO ACID REGULATION

• Artificial blood meal 

for rearing mosquitoes

• SkitoSnak

• Potential to last for up 

to 80 days

K. Gonzales



HORMONES



HORMONES

• Looking at hormones to control egg production

• Movement of ecdysone in and out of cells

• Ecdysone activates some genes and represses others

• Involved in reproduction, molting, and metamorphosis  



HORMONES

• Small grant to Kansas St. University

• Ecdysis Triggering Hormone Receptor (ETH-R)

• Two types ETH-R-A, ETH-R-B

• ETH critical in the molting process

• Molting if not completed properly typically results in death 

• Being investigated as possible pesticide target sites



POTENTIAL NEW MODE OF ACTION

• Purdue University 

• Looking for mosquito specific allosteric modulators

• Mosquito dopamine receptors

• Currently a common group of pharmaceuticals 

• Benzodiazepines

• aka – benzos, downers, z-bars 

• most well known Valium, Xanax



POTENTIAL NEW MODE OF ACTION

• Ohio State University 

• Inward Rectifier Potassium (Kir) channels

• Working on mosquito specific molecules

• Molecule non-lethal to adult bees

• Molecule selective for mosquito over mammalian Kir

• Disrupts fluid secretion, impairs flight, reduces fecundity 
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