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Welcome to Albuquerque!

https://www.alltrails.com/trail/us/new-
mexico/tent-rocks-trail
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Thank You

 Jen Gaudioso
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L A B LouAnn Burnett
 Jeri Timlin
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 Steve Casalnuovo
 Anup Singh Anup Singh
 Duane Lindner

 Everyone within SNL and elsewhere that has helped me to understand how 
all of this works and the potential it has! 3



Sandia’s History

 July 1945: Los Alamos 
creates Z Division

Nonnuclear component 
engineering

bNovember 1, 1949: 
Sandia Laboratory 
established 
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Sandia Sites

Albuquerque, New Mexico Livermore, California

Pantex Plant,
Amarillo, Texas

Kauai, Hawaii

l i il l T h
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Waste Isolation Pilot Plant,
Carlsbad, New Mexico

Tonopah,
Nevada



Purpose Statement 

Sandia develops advanced technologies to ensure global peace
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Our Research Framework 
Strong research foundations play a differentiating role in our mission delivery

Computing & 
Information Sciences

Materials ScienceMaterials Sciences

Radiation Effects & 
High Energy Density Science

E i i S i Nanodevices &Engineering Sciences Nanodevices & 
Microsystems

Bioscience
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Geoscience



FY 2016: Impacting the local economy

Workforce: 12,001 employees (10,715 NM, 1,286 CA)
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A Biosafety Journey…

 Young Assistant Professor’s know everything
 S/he is always eager to show this skill off

Thi i ll d ’ ll This typically doesn’t go over well…
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Deep Survival: Who Lives, Who Dies and Why
Laurence Gonzales

“The word ‘experienced’ often refers 
to someone who’s gotten away with 
doing the wrong thing more 
frequently then you have” p.100q y y p
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Engineering Biology

READ
(Sequencing)

WRITE
(DNA Synthesis)

EDIT
(Gene Editing)
CRISPR/Cas9
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CRISPR/Cas9



How Does CRISPR Work?

12 Doudna 2017 Ann Rev Biophysics



CRISPR Applications
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Barrangou and Doudna 2016 Nature Biotechnology



CRISPR-Base Editing

14 http://blog.addgene.org/single-base-editing-with-crispr



Gene Drives
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Mechanism of Gene Drive

16 https://www.sciencenews.org/article/gene-drives-spread-their-wings



Genetics of Gene Drive
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https://www.sciencenews.org/blog/science-ticker/gene-drives-aren’t-ready-wild-report-concludes



Applications of Gene Drives

Gates Foundation - $75M to Target Malaria
Tata Foundation of India - $35M to UCSD
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Esvelt et al Ecology, Genes and Chromosomes 2014)



So What Do We Do Now?

 Fortunately all of you are already thinking about this
 …and acting on it!

 Approaches for risk assessment…
 How to encourage safe design?
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A Framework for Evaluating Risk of Gene Editing Research

Target
Risk

Delivery
20

Delivery
Risk



Target Considerations

Species human likely highest risk for exposure Species-human likely highest risk for exposure
 Targeted gene-increased risk for some (tumor suppressor, others?)
 Design of experiment-knockout, insertion, base edit, others?

Delivery Considerations

 Delivery mode-DNA, RNA, ribonucleoprotein
 Vector-lipid, viral, nanoparticle
 Persistence-not well characterized, in generalPersistence not well characterized, in general
 Physical characteristics-aerosol?
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Known Unknowns

 Biological Amplification
 Biological Effects-arrayed 

F i l A i Functional Annotation
 Off-Target Effects
 Persistence of Editing Activityg y
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Whole Genome gRNA Libraries

 Available from several companies
 Two/three gRNAs per gene
 Arrayed in 384 well platesy p
 Determine genes required for cell viability
 Predict this data to become available in the near term
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Unknown Unknowns…
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Human Genome Editing:
Science, Ethics, and Governance (2017)-The National Academies of Science, Engineering and Medicine

 RECOMMENDATION 3-1. Existing regulatory infrastructure and 
processes for reviewing and evaluating basic laboratory genome-
editing research with human cells and tissues should be used to 
evaluate future basic laboratory research on human genome editing.
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Thank You!
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