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Proposed Research Project:

Researcher proposes to use gene drive tool in a live 
arthropod model 



Indigenous

Pest

Vector

Ask yourself, is your arthropod...



Life Support
• Temperature, Humidity, Life Cycles, Light Cycles

Handling
• Microinjections, Microscopy, Feeding, Euthanasia

Containment Needs
• Mobility, Survivability, Waste Disposal, Trapping 

What infrastructure do you need in your lab? 



Gene drives are systems 
that ensure biased 
inheritance by enhancing 
the likelihood a sequence of 
DNA passes between 
generations through sexual 
reproduction and 
potentially throughout an 
entire population.

Gene Drive

ZFN, TALEN, and CRISPR/Cas-based methods for genome engineering.
Gaj T, Gersbach CA, Barbas CF 3rd. https://www.ncbi.nlm.nih.gov/pubmed/23664777

Gene drive

TalensCRISPR/Cas

Zinc fingerUAS/Gal4

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaj%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23664777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gersbach%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=23664777
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barbas%20CF%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=23664777
https://www.ncbi.nlm.nih.gov/pubmed/23664777


Molecular Containment

Efficient allelic-drive in Drosophila [https://www.nature.com/articles/s41467-
019-09694-w http://creativecommons.org/licenses/by/4.0/]

CRISPR/Cas9 as a Gene Drive

Split DriveMutagenic Chain Rxn

https://www.nature.com/articles/s41467-019-09694-w
http://creativecommons.org/licenses/by/4.0/


USDA Containment Facility Inspections [https://www.aphis.usda.gov/aphis/ourfocus/planthealth/import-information/permits/plant-
pests/containment]
CDC ACL-2 Inspection Checklist [https://www.cdc.gov/cpr/ipp/inspection/index.htm]  

What tools can I use for my risk assessment?

https://www.aphis.usda.gov/aphis/ourfocus/planthealth/import-information/permits/plant-pests/containment
https://www.cdc.gov/cpr/ipp/inspection/index.htm


UC San Diego Gen Drive Containment Plan [https://blink.ucsd.edu/sponsor/EHS/forms-ehs/containment-
plan-gene-drives.html]
Arthropod Containment Guidelines [https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6396570/]
EU Horizon 2020 Guidelines for CL2/3 [https://infravec2.eu/wp-content/uploads/2018/12/Insectary-
Design-Infravec-2-Final-Version-1.1-2.pdf]

What tools can I use for my risk assessment?

Gene Drive Containment PlanArthropod Containment 
Guidelines

https://blink.ucsd.edu/sponsor/EHS/forms-ehs/containment-plan-gene-drives.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6396570/
https://infravec2.eu/wp-content/uploads/2018/12/Insectary-Design-Infravec-2-Final-Version-1.1-2.pdf


Researcher proposes to use CRISPR/Cas9 MCR gene
drive tool in germline cells of a live Aedes aegyptii at
Arthropod Containment Level 2 (ACL-2)



Is that dirt or a 
Mosquito?

How do you capture all 
these swimming pupae if 

the container spills?



What mesh 
size 
contains 
the flying 
stage?

Will the mesh cover on 
the Exhaust register 

clog with dirt?



Do you need an 
Effluent 

Decontamination 
System (EDS)?



MOSQUITOES
ACL-2



Air Flow



Diff. Pressure 
Monitors



Air Curtains



Security



Emergency 
Response
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What will work for your Institution?
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