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GENETIC TRAITS
EXPRESSED IN
GMOs IN THE U.S.
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GMO example: Bt Corn

Corn includes DNA of a bacterium
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DNA vs. RNA Nucleotides

Nucleic Acid Bases Used Sugar Unigque Base
DNA ATCG Deoxyribose Thymine
RNA AUCG Ribose Uracil
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Few Americans follow news about genetically
modified foods very closely

% of U.S. adults who say they follow news about GM foods ...

m Very closely m5Somewhat closely Mot too clo=sely m Mot at all closely

43 -

Mote: Respondents who did not give an answerare not shown.
Source: Survey conducted May 10-June 6, 2016.
“The Mew Food Fights: LS. Public Divides Over Food Science

FEW RESEARCH CENTER
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The global CRISPR technology market

A recent report published by MarketsandMarkets reveals that the value of the CRISPR
technology market will grow from $562 million in 2018 to $1.7 billion by 2023

Source: "CRISPR Technology Market by Product, Service, Application, End usor -
Global forecast to 2023"  MarkelsAndMarkels, 2018

$562 million




CRISPR
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A sequence pattern in
bacterial DNA
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A DNA sequence pattern found in the EenamEE of bacjierﬁi _
and archaea when paired with the Cas {CRISPR-aﬁ'sﬂc?éii_:éd}_

enzymes, forms the basis of a powerful gerwe—editit1g tool.
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And stay tuned. Pretty soon, almost anyone will be able to give CRISPR a try. IGI is hoping
to package the course for other colleges and turn the red-to-green CRISPR experiment into
a teaching kit for high schools, science centers and other educational institutions. 99

Advancing
genomics research
for a better world

Founded by Nobel Laureate Jennifer

Only at Cal: New class teaches . .
i ; Doudna, the Innovative Genomics
undergrads how to CRISPR Institute is using genome

engineering to solve humanity’s
Where better to learn about CRISPR gene editing than the place where it was

born? UC Berkeley.

greatest problems in health, climate,

and sustainable agriculture.

By Robert Sanders
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» J Law Biosci. 2019 Aug 13;6(1):111-183. doi: 10.1093/jlb/lsz010

CRISPR’d babies: human germline genome editing in the ‘He Jiankui
affair’-

Henry T Greely 173

» Author information » Article notes » Copyright and License information

PMCID: PMC6813942 PMID: 31666967

Abstract

The world was shocked in Nov. 25, 2018 by the revelation that He Jiankui had used
clustered regularly interspaced short palindromic repeats (‘CRISPR’) to edit embryos—two
of which had, sometime in October, become living babies. This article is an effort to provide
some deep context for the He Jiankui affair and to begin analyzing it. It focuses on He's
experiment, without delving into the broader ethical issues around ‘human germline
genome editing’ in the abstract. It begins by carefully defining ‘human germline genome
editing’. It then describes the little we know about the experiment before providing
background on CRISPR, the pre-He ethical and legal status of human germline genome
editing, and on He himself. The fourth, and longest, section provides a detailed narrative of
the revelation of the He experiment and its fallout. The fifth section critiques the
experiment, which I believe merits unequivocal condemnation on several grounds. The last

section suggests some important immediate reactions, by ‘Science’ and by China.
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DIY Bacterial Genome Engineering CRISPR Kit

Brand: The ODIN
0w WiT v I6ratings | Search this page

*169%

Or $16.98 'mo (12 mo), Select fram 1 plan
FREE Returns v

* All-In-One kit, you don't need anything else but water and a microwave
* Actual Genetic Engineering

* Learn CRISPR Technelogy through Hands-On experimentation

E Report an issue with this product or seller

.# Hygiena Bio Shield Tech Atp Positive Control Kit -
BIHS . P CK25, ATP Testing Kits for Systemsure and Ensu...
— A 53450
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Natural Fungi vs GMO Microbes
—— for Bioremediation ——

Natural Fungi GMO Microbes
(Non-GMO)

Safe & Natural Gene Escape Risk
Utilize natural Meodified genes may
decomposition processes transfer to wild species,
without genetic modification. causing unpredictable
ecological effects.
Stable & Sustainable Potential Instability
Form natural ecosystems; Engineered microbes may
low risk of unintended mutate, producing
spread or mutation. unintended toxins.
Eco-Friendly Cleanup Controversial & Costly
Break down pollutants (e.qg., Cleanup
oil, pesticides, heavy metals) Face regulatory hurdles and
safely. public concern over safety.

Fungi offer a safer, eco-friendly approach to environmental cleanup.

GMOScience

educate to regenarate
www.GMOScience.org

www.GMOScience.org
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* Rod-shaped bacterium * May carry new genes or markers
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DARPA & ENVIRONMENTAL GENETIC
EDITING — WHAT'S PUBLICLY KNOWN

i - ___*_-_...___.._ ..... 2

e DARPA has funded advanced synthetic biology 7"
programs (e.g., Living Foundries) that accelerate
engineering of biological systems. &5 1" = Ll

o HEGAAs (Horizontal Environmental Genetic - & :

Alteration Agents) are engineered agents to
alter genes in the environment.. ' e

e DARPA/'s solicitation included gene editing N
agents for environmental use. ﬁ

® No confirmed deployments exist, but the research =0
iLlustrates frameworks for programmable genome editing GU'L‘SEEIE" Ealjf,

Sources: DARPA programs including Living Foundries and public dE*S'Er]ptiE}ﬂE. of HEGAAsS
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ALGAE VS. PHYTOPLANKTON:
" UNDERSTANDING THE DIFFERENCE

¢ GENERAL TERM _
Broad group of photosynthetic, plant-like orga.

e HABITAT _
Freshwater, saltwater & moist terrestrial.

®* TYPES
Microalgae (some are phytoplankton) "‘_"J.
and Macroalgae (kelp, nori, etc.) :

S

8 VISIBILITY, =5 e S s 2t o e

1 "'Illu-"-.'l-"r'"

Microscopic {microalgae) to'large seaweeds (mocalgaoe),

® ROLE :

Produce oxygen, absorb CO., base'of aguatic food
chains.

PHYTOPLANKTON &

™ -
F o ™ o | e o Pt
= il = ' |
= y - |

e SPECIFIC SUBSET

W

Microscopic, aquatic algae suspended in sunlit water!

* HABITAT
Strictly aqguatic—oceans, seas, lakes.

* MOBILITY

Drift with water currents, unable to swim against them.

e IMPORTANCE

Produce 50%+ of Earth’s oxygen, massive carbon sink,

foundation of ocean food web.

@® ALL PHYTOPLANKTON ARE ALGAE,
BUT NOT ALL ALGAE ARE PHYTOPLANMCTON.




PHYTOPLANKTON: THE UNSUNG CLIMATE REGULATORS

- i -

- - -

1 Oxygen Production

: Phytoplankton produce over 50% of Earth's oxygen—
) more than all rainforests combined.

- Carbon Sequestration

~  They absorb billions of tons of CO, annually,
locking carbon away for centuries.

Base of the Ocean Food Chain

n A ’ All marine life, from zooplankton to whales,
7 B depend on phytoplankton.
o Ll T Climate Cooling via Cloud Formation .. ..
o 3 | They emit compounds that seed clouds; s &= .
e s reflecting sunlight and cooling the Earth s i
. T _'-_HZ—---. . F T T e
e R ' > Indicators of Ocean Health = % &%,

: Population changes signal shifts in temp:—:-rlatu_re-, e
. el pH, and nutrient levels. i >

Eigper *

Earth's Lungs. Carbon Sinks. Climate Guardians.
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SERIOUS RISKS OF RELEASING GMO ALGAE INTO THE OCEANS

Concern: What if individuals with chronic coughs are an early indicator?

Uncontrollable spread

Ocean currents promote global dissemination
of any released GMO algae.

HEGAASs (Horizontal Environmental Genetic
Alteration Agents) are engincered agents to
alter genes in the environment.

Weather instability intensifies storms,
shifts drought/flood zones, destabilizes &
predictable seasonal cycles leading to

unirntended rr.—-giurml climate extremes

Bioaerosol inhalation: if GMO algae

PFD{:II..IEE taxic aerosols. humans will inhale them.

Health effects? Unknown.

Serious Risks: Uncontrollable spread, ecological collapse, -
weather instability, bioaerosol inhalation.
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ARABIDOPSIS:

HIDDEN BEHIND THE LAB BEENCH "."~1_

* Arabidopsis thaliana{a weed) is the plant Equwalent tt:.'n Lah rTHCE" i 'H:F ﬂﬂ

N, i

e Genetically engineered in tens of thousands of labs WGF[dWIdE

Y ."I Pest resistance?
2 Drought tolerance?

+ 3 Accelerated photosynthesis?
4 Gene editing?

5 Novel compounds?

o SCIENTIFIC HUMILITY?: ABSENT

* REGULATORY OVERSIGHT?: MISSING _
* JONG-TERM CONSEQUENCES?: UNKNOWN

Unmitigated scientific arrogance...




NSF Stories
Altered gene helps plants absorb

more carbon dioxide, produce more
useful compounds

Genetic change caused the plants to absorb 30% more carbon dioxide than
normal

June 22, 2022




New funding from the Chan Zuckerberg Initiative kickstarts CRISPR-enabled
carbon removal research at the Innovative Genomics Institute

NEWS

Supercharging Plants and Soils

to Remove Carbon from the
Atmosphere

Juna 14, 2022 / Innovation & Entrepreneurghip, Press Releasos




CO,: LIFE FORCE OR POLLUTANT?

CO, is essential for Reducing CO, too
photosynthesis, driving aggressively could
plant growth and disrupt ecosystems and
food production. agricultural yields

o Arewe addressing climate
| change by threatening the
foundation of our food supply?
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LIJTJSLNSJIJIJWNSL YIJHMSTQTL
XJJI UFYJSYX HTZQI HWJFYJ

FIFUYJIlI XJJI RTSTUTQNJXe
KFWRJWX YT WJOQN TS JSLNS
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DIMMING
THE SUN

THE URGENT CASE FOR
GEDENGINEERING
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THOMAS RAMGE

Ao ol Who's Afvaid af AT

DIMMING THE SUN: The Urgent
Case for Geoengineering

Thomas Ramge

With time to avert the worst of climate change rapidly running out, Ramge makes a forceful case that the most
responsible course of action is to dramatically increase research on solar engineering to slow the earth's warming.
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@ Dane Wigington
® 26M views
53 Mar 10 2021
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Synthetic/Engineering Biology: Issues for Congress

CRS PRODUCT (LIBRARY OF CONGRESS) Higa Ovansow X

CRS Product Typo: Raports
CRS Product Number; R47T265
Reforenced Legislation: P 117-167

Topics: Agrnculiure, Food & Rural Policy; Energy & Natural Resources, Emvironmentsl Policy; Haalth Care; Homaland Security
& Emargency Managament; Juslice & Law Enforcoment; Science & Technology

Publication Date: OB/32022

Author; Kuiken, Todd

Synthatic biplogy has also been proposed as a conservation tool to aid speces impacted by cimate change. For example, certain aspacts of coral bleaching
résull from sea lemperature rise. Thera ara geanatic tralls in certain spacies of coral that provide resiience o ocean warming. Resaarchers have explonad
machanisms 1o assimilate those traits into the genomes of other coral species in order to build resilience to the impacts of sea temperature rise.* While aary

research suggest these manipulations are possible, considerable lechnological development, ™ governance framework planning, and public engagement efforts
would be required bafore synthatic biology could ba applied o corals,
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H.R.4403 - Clear Skies Act

23 July 2025 | ZEROCGeoengineering.com | Representative Greene introduced the “Clear Skdes Act”™ “to prohibil woeather
modification within the United States, and for other purposes.™ The bl would provide criminal penaltios of §100,000 for
each violation and up to 5 years jall time. Additionally, civil penalties may be imposed by EPA and FAA - $10,000 for each
violation in addition to any other penalties provided by law. Further, the legislation includes ropeal of federal statutes
authorizing weathor modification.




_ Clear Skies Act —
it — Key Facts & Status

Clear Skies Act —
it — Current Status Update

Clear Skies Act (H.R. 4403)

Introduced in the U.S. House on July 15, 2025
(H.R. 4403)

o Sponsored by Rep. Marjorie Taylor Greene (R-GA)

Purpose: Prohibit weather modification &
geoengineering in the U.S. and its territories

o Status: Pending, referred to House Energy &
Commerce Committee — not voted on yet

Not passed or advanced in Congress.

GMOScience

educate to regenerate
www.GMOScience.org

www.GMOScience.org

Latest Update:

Rep. Marjorie Taylor Greene has resigned
(effective Jan. 5, 20286).

No new sponsor has assumed the Clear Skies Act
(H.R. 4403).

Legislation remains in the “introduced” stage without
advancement.

Status: No successor sponsor to carry Greene's

Clear Skies Act.

GMOScience

edurnte En regensrate
www,.GMOScience.org

www.GMOScience.org
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