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Molecular Literacy for All
CO2 to C6H12O6: Photosynthesis

Boiling water, which tops out at 212°F (100°C) at sea 
level, isn’t hot enough. That's why a boiled steak turns 
gray instead of dark brown, exciting the palate of 
exactly no one.

 



Session 7
Today’s 
Outline

•RuBisCO
•Calvin Cycle
•Photorespiration

Making Sugar

•Composition of a Wheat Berry
•Gluten Formation
•Maillard Reaction

Making Bread

•Taste receptors
•Signal Transduction
•Three Theories of Smell

Taste & Smell
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Jose Intro – Loves Chemistry & Loves Language

English Spanish ArabicGreek
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Cotton Composition



The Jekyll and Hyde of dioxygen 
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Science 07 May 1954: Vol. 119, Issue 3097, pp. 623-626
DOI: 10.1126/science.119.3097.623

The Jekyll and Hyde of dioxygen 
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Carbon fixation
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Calvin Cycle
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To create 1 surplus G3P requires 3 carbons, 
and therefore 3 turns of the Calvin cycle. To 
make one glucose molecule (which can be 
created from 2 G3P molecules) would 
require 6 turns of the Calvin cycle.

There are 11 reactions involved in this cycle, 
several of which models have identified 
as limiting steps that are negatively 
impacted by the changing climate.

RIPE is working on increasing the efficiency 
of plants to regenerate sugars.



16mer RuBiSCO from spinach. Dimer RuBISCO from photosynthetic bacteria. 

RuBisCO

11https://pdb101.rcsb.org/motm/11





What is in the wheat berry?

12Nerija Cuplinskas Prof. Gabe Rudebusch
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“[…] we have evolved to 
respond to two important 
signals when encountering 
food. The first is a "nutrition" 
signal that tells us the food will 
deliver a hefty dose of easily 
digestible calories, vitamins, 
and minerals. The second is a 
"general harmlessness" signal 
that tells us the food won't kill 
us. The Maillard reaction is 
evolution's way of combining 
these two signals into one 
super-signal, specific to the 
roasty or browned flavors of 
cooked food.”

https://www.seriouseats.co
m/2017/04/what-is-
maillard-reaction-cooking-
science.html
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Maillard Reaction

https://www.seriouseats.com/2017/04/what-is-maillard-reaction-cooking-science.html



Taste
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Taste bud
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Taste receptors
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https://pdb101.rcsb.org/motm/250
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Smell
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Tight-binding receptors
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Loose-binding receptors
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Carvone
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Quantum receptors

24R.C. Jaklevic, J. Lambe. Phys. Rev. Lett., 17 (1966), p. 1139
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