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The Scientist Who
Traced Carbon

How a single radioactive isotope
revealed the mystery of photosynthesis.

Melvin Calvin (1911-1997)

Ph.D. in Chemistruy,
University of Minnesota

Professor of Chemistry,
UC Berkeley




A Pivot from Destruction
to Creation

Just after World War II,
reeling from the shock of
the Hiroshima-Nagasaki
bombings, the scientific
community sought beneficial
applications for atomic
science.

Melvin Calvin and co-worker
J.A. Bassham pioneered the
use of radioactivity for
life sciences.
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Mapping Carbon: The Missing Math A
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Calvin identified the first stable product of carbon fixation as 3-phosphoglyceric acid (PGA), a
3-carbon organic acid. But identifying the primary carbon acceptor posed a mathematical riddle.

The Expected Pathway The Actual Pathway (The C3 Pathway)
?C + 1C (C02) = 3C (PGA) 5C (RuBP) + 1C (C02) » 2 x 3C (PGA)
Scientists logically assumed that since the The tracer revealed a highly unexpected
first product was a 3-carbon acid, the primary acceptor: ribulose bisphosphate
primary acceptor must be a 2-carbon (RuBP), a 5-carbon ketose sugar. The
compound. Years were spent searching for reaction splits into two molecules of 3-PGA.

this non-existent 2-carbon acceptor.



Completing the Circuit:

. 1961

The Calvin Cycle Nobel Prize

in Chemistry

3. Regeneration 1. Carboxylation
The crucial step to continue the Fixation of CO, into a stable organic
ATP cycle uninterrupted. Requires ATP intermediate. Catalyzed by the
to regenerate the CO, acceptor enzyme RuBisCO, combining CO,
molecule, RuBP. with RuBP to form 3-PGA.
2. Reduction
The biosynthetic phase forming
sugars (glucose).
Utilizes ATP for phosphorylation
and NADPH for reduction. To synthesize 1 molecule of
A N glucose (6 turns):
ATP NADPH
TopAll Requires:

18 ATP + 12 NADPH + 6 CO,.

GLUCOSE (SUGAR)



A Legacy Beyond the Textbooks A
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Tracing a single invisible atom unlocked the biochemical
basis of life on Earth. The Calvin cycle proved that the
fundamental mechanism of autotrophic survival relies on

an elegant, continuous loop of carbon assimilation.

Renewable Energy Sustainable Materials Solar Energy Capture
Calvin's principles are the foundation Understanding carbon fixation drives Basic studies in artificial photosynthesis
for modern research into renewable the development of bio-based and solar energy capture directly mirror

energy resources. materials. the pathways mapped in 1961.
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