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Ask yourself, is your arthropod...
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What infrastructure do you need in your lab?

e Temperature, Humidity, Life Cycles, Light Cycles

e Microinjections, Microscopy, Feeding, Euthanasia

e Mobility, Survivability, Waste Disposal, Trapping



Gene Drive

Gene drives are systems
that ensure biased
inheritance by enhancing
the likelihood a sequence of
Gene drive DNA passes between
generations through sexual
reproduction and
potentially throughout an
CRISPR/Cas 1eIehS entire population.

UAS/Gal4 Zinc finger

ZFN, TALEN, and CRISPR/Cas-based methods for genome engineering.
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CRISPR/Cas9 as a Gene Drive

Molecular Containment
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What tools can | use for my risk assessment?

CDC Im Permit In ion Checklist for Arthr: Containment Level 2 (ACL-2

Containment Facility Inspections

Entity Name:
Street Address:
City, State, Zip:
Lead Inspector:
Other Inspectors:
Buildi ()

Inspection Date:

Last Modified: Jun 18, 2019 & Print

g

APHIS has developed guidelines for the containment of organisms. These guidelines vary depending upon the
type of organism to be contained and the risk posed by those organisms. Not all elements in the following
guidelines apply to all organisms to be contained and the guidelines are guidelines not regulations.

Pl(s):

Entity Name: Inspection Date:

Reference Statement Yes No N/A Comments

« Containment Guidelines for Educational Displays of Adult, Butterflies and Moths (Lepidoptera) 5 CFR: 71.54 (b) == p et il S e
. - ) . ) . a nited States any gical agent, or vector
= Containment Facility Guidelines for Noxious Weeds and Parasitic Plants™x CFR: 71.54 (b)(1) tis aocompanied by a permitssued by GDG. The possession of a permitissued | [ [ [ ]| [ ]

by CDC does not satisfy permitting requirements placed on materials by the U.S.
Department of Agriculture that may pose hazards to agriculture or agricultural
production in addition to hazards to human health.

CFR: 71.54 (b){2) The importer takes measures to help ensure the shipper complies with all permit |:| |:| D
requirements and conditions.

« Containment Guidelines for Non-Indigenous, Phytophagous Arthropods and Their Parasitoids and
Predators ™%

« Containment Guidelines for the Receipt, Rearing and Display of Non-Indigenous Arthropods in Zoos,
Museums, and Other Public Displays'?“._

« Containment Guidelines for Plant Pathogenic Nematodes L.

« Containment Guidelines for Non-Indigenous Snails™%L

« Containment Guidelines for Plant Pathogenic Bacteria"ff___

« Containment Facility Guidelines for Viral Plant Pathogens and Their Vectors %

Containment Facility Guidelines for Fungal Plant Pathogens =L

CFR: 71.54 (b)(3) The importer has implemented biosafety measures commensurate with the
hazard posed by the infectious biological agent. infectious substance, and/or

vector 1o be imported, and the level of risk given its intended use.

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]



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

What tools can | use for my risk assessment?

Arthropod Containment Gene Drive Containment Plan

Guidelines

ACL (facilities eqninn’
and t Arthropod Conta

2. What is the function of th& e gene drive? *

Go to:

5. List containment strategies w) from being released into the environment:

a. Please check physical barriél

“Risk] ACL-2 should be practiced h exotic and indigenous arthropods infected with BSL-2 agents a. Does it L Tl nested conto
- . . . . . 1. Inple nested containers
amond associated with animal and/or ase, or that are reasonably suspected of being infected with such o
. . . L [} ii. Greater that three (3) doors
and/od agents (diagnostic samples). The P perform a risk assessment when deciding whether arthropods are o ) .
i . i h . (=) iii. Low temperature room is used with airs
of eff reasonably suspected of being infected\{th a pathogen. For example, live mosquitoes collected during the 3. What ar ® Other:

mortal coursp Af a dicanna Aantheanls and maaintainad dn tha lahavatamr stranld aeacant saasa A a vinls ta lahaentaes environmeg

Arthropod Containment Guidelines, Version 3.2

Containment Plan for Research with Gene Drives

Last Updated: December 19, 2018 8:24:30 AM PST Give feedback

consid Persq

agentd VY American Committee of Medical Entomology; American Society of Tropical Medicine and Hygiene
releas| the 1}

4. What ar b_' "',"‘“5“, Ch‘ Provide detailed containment measures for Gene Drive as a supplement to your Biohazard Use Authorization
) i Splittin (BUA)

ACL] » Author information » Copyright and License information Disclaimer BUA.
is mo [ ii. Target]
- This plan is intended to outline detailed containment measures being proposed for your Gene Drive research. It should be submitted supplemental to your Biohazard Use
more ThIS arlicle has been cited by other articles iI'I PMC ) Other: Authorization (BUA) and must be reviewed and approved by the Institutional Biosafety Committee (IBC) prior to the start of your Gene Drive Research.
in ad Please complete all of the guestions based on your laboratory’s proposed work with Gene Drives in vertebrates, invertebrates or plants. Gene drives in humans or human embryos

are not currently permitted. If you are unsure how to answer a guestion contact EH&S Biosafety at ehsbio@ucsd.edu. Submit with your BUA by uploading it into the Attachments
section of your BUA.

e Abstract

PI Name * BUA Number: *

The Arthropod Containment Guidelines are a product of the work of the American Committee o
Middle

Entomology, a subcommittee of the American Society of Tropical Medicine and Hygiene. The g

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]



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)

A Gene Drive %_ﬁé Wild-Type




Is that dirt or a
Mosquito?

How do you capture all
these swimming pupae if
the container spills?

UCSan Diego



What mesh
size
contains
the flying

Will the mesh cover on
the Exhaust register
clog with dirt?

UCSan Diego



Do you need an
Effluent
Decontamination
System (EDS)?

UCSan Diego
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Emergency
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What will work for your Institution?
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