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31% of all human-made greenhouse gas em
come from agriculture
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FAO (2022)
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DARPA MINIATURE GPS
RECEIVER ELECTRONICS

L

“At DARPA, if you don’t invent|
internet, you geta B.”




bamlanivir

injectior

700 mg/20 |
35 mg/ml




Innovative Genomics Institute




1. Find Q

ACGGTATAAAGEMNINIGGGTACCAG

2. Cut 49"
ACGGTATAAAG GGGTACCAG
3. Paste O

ACGGTATAAAGHNSIIGGGTACCAG

CRISPR-Cas9
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1. Improve food security

2. Reduce agricultural emissions

3. Remove gigatons of atmospheric carbon
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1. Improve Food Scurity
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o Cultivated rice _
. (disease susceptible) =
7 N\ Rice with @ 1
R normal  [Gitpeiiedet e i
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e A density

Rice edited & & ST
_ for reduced &sis s
stomata
density

Iédited variants
(disease resistant)
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CRISPR-Cas
Integrated DNA Edit

Nearly 15% of all GHG
emissions stem from
livestock production

Suppressing

& Microbiome-Derived
F - .
Methane Emissions
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Soil Microbiomes Support Plant Productivity &

Ecosystem services

: [ -.' Carbon seguestration

3 .. [:' Greenhouse gas -l'I'I-III-FDl'IIjI

{1k Biodiversity

Biomass for energy needs

Bioproducts

je—  — * 4

]

Phytoremediation

1 1.. Nitrate leaching and runo

3 1 water use efficiency

Microbiome services

Plant nutrient acquisition:

- MNitrogen fixation

= Phosphate solubilization

- Praduction of siderophoras

- Enhanced mobilization of
nutrients from soil minerals

- Mineralization of organic
makter

Defense against pathogens:
= Production of antimicrobials
- Competition for nutriemnts
= Predation on plant pathogens
- Interferance with quorum
sensing affecting virulence
= Induced syslemic resistance

Drought and salinity stress:
= Production of ACC deaminase
- Secration of osmolyles
- Production of plant hormones
- Release of antioxidants




Agricultural soils have

lost 487 gigatons of
CO, (equivalent)
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Agriculture is
Already Global

Global Agricultural Land (Columbia University, 2012)



Opportunities for CRISPR to
Enhance Carbon Capture and Storage

Photosynthesis Roots Soil Microbiome
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Enhance Photosynthesis
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Genetic differences alter root system architecture
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Global Policies Are Shifting Rapidly

Not regulated
unless trait is
novel

"

‘“-—f?"? | not regulated

USA: Most non-
.| transgenic plants r—f;.,
““| not regulated

Argentina, Chile: | ruling genome edite

No foreign DNA » Non- \ — crops are GMOs
GMO o '—J". ——

Genome-edited crops receive light touch
regulations or are non-GMO

Uruguay ParaEua
Honduras
Guatemala

El Salvador:
Harmonization
among countries in
the Americas

Draft policies Discussion
ongoing

Europe: Law “not fit
for purpose”.
- .| Undergoing

legislative review

Genome edited crops
regulated as GMOs

rw?y','g](. rio=nj_.=.-= -
transgenic gene edited

crops are non-GMO

. China: non-transgenic

gene edited crops fast
track for field trials

‘Kenya, Nigeria, India,
hilippines: non-
transgenic, edited

crops treated as
conventional




a
I CGIAR Partnership for Translation ﬁ% 5

15 top-class Research Centers
108 countries

770,000+ germplasm accessions
50 years’ experience

Memorandum of understanding to
share technology and resources

Field trial and translation of IGl
developed products

. Direct access to local farmers and value

chains

. Seed scale up and distribution
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