CARBOCENE

INDEPENDENT NONPROFIT PLANT-BIOTECHNOLOGY RESEARCH | OAKLAND, CALIFORNIA

Plants have remade Earth before.

Carbocene develops, propagates, measures, and prepares engineered plants for field research at
climate-relevant scale.

Across deep time, innovations in photosynthesis, growth, decomposition, burial, and elemental handling changed atmosphere,
climate, land, oceans, and the conditions inherited by later life. Earth history shows that biological mechanisms become
planetary forces when organisms, ecology, and scale align.

Plant biotechnology makes deliberate intervention imaginable. Carbocene works at the concrete end of that possibility:
maintaining living engineered trees, propagating them, developing new constructs, preparing field research, and building the
measurement and deployment systems required to learn at increasing scale.

CURRENT $50,000 CAMPAIGN
Keep the living platform moving toward new science and scale.

The campaign funds approximately six months of plant care, facilities, scientific development, propagation, field preparation,
measurement, and partnership work—the bridge from current capability to larger programs.

LIVING FOUNDATION

Carbocene maintains and propagates Deer, a photosynthesis-enhanced hybrid
aspen, under a nonprofit research license. Deer turns the planetary argument
into a living, repeatable experimental platform.

WORKING CAPACITY NOW

An Oakland greenhouse, licensed nursery, tissue-culture practice, field site,
and biological inventory connect plant care and multiplication with responsible
placement, observation, and collaboration.

SCALE PATHWAY

Photosynthetic Systems Engineering aims to create new plant lines, generate
replicated evidence, multiply the trees that warrant it, and carry improved plants
into responsible field use. The destination is durable capacity to develop, test,
and deploy plant biotechnology over long time horizons.

Carbocene's working Oakland greenhouse and
nursery.

e

Aspen node cultures during tissue-culture propagation
work.
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CARBOCENE

A LIVING FOUNDATION FOR A LARGER PROGRAM

From engineered trees to enduring capability.

Carbocene begins with living engineered trees, prior controlled research, propagation experience, regulatory work, and field
deployment. This concrete experimental foundation supports an institution designed to develop plant biotechnology and
accumulate evidence over long time horizons.

BEFORE NOW NEXT

A collaborative program crossed The biology is alive and work can Turn continuity into new science
the laboratory boundary continue and scale

Teams spanning molecular biology, tissue Carbocene propagates Deer, operates an Build new constructs and plant lines, expand
culture, horticulture, nursery operations, Oakland greenhouse, nursery, and field site, replicated comparisons and propagation,
forestry, field science, and academic and is building Photosynthetic Systems establish field evidence, and assemble the
research created engineered poplars, scaled  Engineering. partners and capital required for
propagation, completed regulatory work, and consequential deployment.

established field plantings.

SIGNALS OF BIOLOGICAL AND OPERATING CAPABILITY

CONTROLLED RESULT ILLUSTRATIVE MIXED-STAND CASE CURRENT FIELD PLATFORM
CONTROLLED BIOMASS MIXED-STAND SCALE FIELD PLATFORM

35%-53% more 25% % 50% = 12.5% more per A federal path to new Deer
above-ground dry biomass than non-transgenic hectare plantings

controls over four months for one earlier

o My s g ¥ e In an earlier deployment model, a 25% biomass USDA APHIS placed Deer outside the plant-pest

gain in half of a mixed stand adds 12.5% to permitting process under 7 CFR part 340.
stand-level drawdown. Across one million Carbocene maintains and propagates the line
hectares, that equals the baseline productivity of  under a nonprofit research license and is
another 125,000 hectares. preparing new research plantings.

Sources: peer-reviewed Forests paper, mixed-stand scaling model, and USDA APHIS response dated July 2, 2020.

CIVIC FIELD RECORD

PIEDMONT AVENUE ELEMENTARY

A photosynthesis-enhanced hybrid aspen from the Baboon event lineage, planted through a
schoolyard collaboration with KABOOM!, is followed across growth seasons, pruning, and
regrowth. Branches removed during the pruning were transported to Oakland, dried, and weighed.
They yielded 5.9 kilograms of dry wood containing approximately 2.95 kilograms of carbon,
equivalent to 10.8 kilograms of atmospheric CO..

APRIL 2025 - SCHOOL TREE FEB. 2026 - PRUNING

TAYLOR YARD

About 25 photosynthesis-enhanced poplars were planted on roughly half an acre of former rail and
industrial land beside the Los Angeles River. The planting brought the trees into a public
restoration landscape later used for biodiversity monitoring.

b1
RANCHES DRYING - OAKLANC  SCHOOL TREE PLAQUE

Piedmont Avenue Elementary, Oakland.
These civic plantings connect living biotechnology to education, stewardship, urban repair, and field evidence that accumulates through time.
A COLLECTIVE RECORD

The earlier work was built collectively by scientists, tissue-culture and transformation teams, greenhouse and nursery staff, field crews, forestry partners,
educators, and community collaborators.
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https://www.aphis.usda.gov/sites/default/files/20-092-02-air-response-signed.pdf
https://www.livingcarbon.com/post/for-carbon-removal-scaling-is-more-critical-than-permanence
https://doi.org/10.3390/f14040827

CARBOCENE

A PLATFORM FOR CONSEQUENTIAL BIOLOGICAL WORK

The ambition is larger than faster trees.

Carbocene links plant engineering, propagation, field evidence, management, and productive use to influence how quickly
carbon enters living systems, how long it persists in materials and soils, how plants move and concentrate elements, and how
altered traits behave in real landscapes.

CAPTURE MORE KEEP IT WORKING MOVE ELEMENTS LEARN AT SCALE

Faster biological uptake Materials and residual Plant-mediated chemistry Deployment as experimental

Increase carbon assimilation and carbon Connect uptake to durability, method

biomass under defined conditions. Extend physical service through recovery, restoration, and useful Use propagation, field evidence,
products, reuse, biochar, and bio- properties. management, and measurement to
oil. improve the system.

WHAT SCALE LOOKS LIKE

A per-hectare gain becomes a landscape-scale carbon flow.

HISTORICAL DESIGN BASELINE ILLUSTRATIVE MIXED-STAND GAIN ONE-MILLION-HECTARE PROGRAM

100 tC +12.5 tC ~45.8 MtCO,

per hectare per decade =45.8 tCO, per hectare per decade additional atmospheric CO, entering biomass
=367 tCO; entering biomass per decade

A historical hybrid-poplar design model used roughly 100 tonnes of carbon fixed per hectare per decade under a replacement rotation,
about 367 tonnes of atmospheric CO; entering biomass. A 12.5% gain adds about 46 tCO- per hectare per decade: roughly 46 million
tonnes across a million-hectare program.

HISTORICAL SYSTEMS MODEL Improve the organism, the management system, and the fate of harvested
100 - ~400 tC/ha/decade carbon together.

The larger design case combines optimized coppicing, photosynthesis enhancement, and
conversion of residual biomass into biochar or bio-oil. Detailed model:

carbocene.org/scale

A TREE IS ALSO A MATERIAL STREAM

BIOGENIC CARBON EMBODIED IN MATERIALS NEXT UNIT OF SCALE

1 dry tonne of wood = 0.5 tC ~ 1.83 tCO, 1 million dry tonnes ~ 1.83 MtCO,
MATERIAL CASCADE

STRUCTURAL SYSTEMS DURABLE GOODS + INTERIORS FIBER + COMPOSITES RESIDUAL STREAMS

Sawn timber, cross-laminated Furniture, cabinetry, molding, Pulp, paper, wood-fiber products, Biochar and bio-oil from slash, bark,

timber, glulam, plywood, framing, millwork, frames, and manufactured and plant-based composites. small stems, offcuts, and other

and engineered bamboo. wood products. residual biomass.

Growth determines how much atmospheric carbon enters the material stream. Product choice, durability, reuse, and the treatment of
residual biomass determine how long that carbon continues to do physical work. Each pathway has its own service life and lifecycle
balance.

Sources: historical forestry systems model and U.S. Forest Service discussion of wood as a building material.

PHYSICAL CONSEQUENCE
Better plants matter through land, time, and use.

Carbocene's research trajectory connects biological performance to landscape-scale carbon flow and to the structures, products,
fibers, composites, and residual pathways that carry biogenic carbon forward.
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https://research.fs.usda.gov/download/treesearch/34633.pdf
https://www.livingcarbon.com/post/a-new-idea-to-optimize-forestry-to-maximize-carbon-removal
https://carbocene.org/scale

CARBOCENE

CURRENT CAMPAIGN

$50,000 to carry living capability forward.

This bridge funds approximately six months of scientific and operating capacity: keeping living research trees healthy, expanding
propagation, advancing new constructs, preparing field evidence, documenting results, and building the partnerships and proposals
required for larger programs.

Proposed use of funds m

Greenhouse and facility operations $12,000
Scientific work and day-to-day operations $18,750
Research trees and propagation $7,500
Scientific and technical support $3,000
IP, administration, insurance, and governance $4,500
Scientific relationships and proposal development $2,500
Operating contingency $1,750
Total $50,000

WHAT SIX MONTHS MAKES POSSIBLE

. Keep Deer and other living research material healthy and ®  Advance tissue culture, propagation, and focused laboratory
expanding. work.

° Move Photosynthetic Systems Engineering constructs toward ®  Prepare field placements, measurement plans, and
new plant lines. longitudinal records.

d Maintain the people, facilities, and inventory systems that ®  Build scientific and field partnerships and convert the
hold the platform together. trajectory into fundable program proposals.

IMMEDIATE BRIDGE, LARGER TRAJECTORY
Preserve the platform now so it can reach climate-relevant scale.

The campaign carries Carbocene to its next technical and institutional milestones. Larger program capital and partnerships can then
support new transformed lines, multi-site field validation, and plant production at consequential scale.

SUPPORT CARBOCENE

Current progress and giving options
CARBOCENE.ORG/SUPPORT
patrick@carbocene.org

Support Carbocene
Approximately six months of operating and scientific capacity.

Tax status. Carbocene Industries is a 501(c)(3) public charity. Contributions are tax-deductible to the extent permitted by law.
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