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We note that the efficiency of photosynthesis is a balance between how much energy is used for growth and
the energy wasted or spent protecting the photosynthetic machinery from photodamage. The second part of the
chapter focuses on the electron leak that occurs in the mitochondrial electron transport chain. Keywords:
antenna, biomass, efficiency, photosynthesis, photosystems, photoprotection Improving photosynthesis In the
next three decades, the global demand for food is expected to double [ 1 ]. Notwithstanding these notable
exceptions, much of classical enzymology, and the remainder of this essay, is focused on the proteins that
possess catalytic activity. This article has been cited by other articles in PMC. The inducible leak through the
adenine nucleotide translocase ANT and uncoupling proteins UCPs can be activated by fatty acids,
superoxide, or peroxidation products. We also highlight recent progress and challenges of assessing electron
leak in the living cell. Essays Biochem 53â€” They can also be extracted from cells and then used to catalyse a
wide range of commercially important processes. Cookies help us deliver our services. However, crop yield
trends are insufficient to meet this demand without tremendous environmental damage [ 2 , 3 ]. Nixon ku. In
addition, techniques for the purification of enzymes are discussed. For the next 60 years or so it was believed
that all enzymes were proteins, but in the s it was found that some ribonucleic acid RNA molecules are also
able to exert catalytic effects. This chapter covers the basic principles of enzymology, such as classification,
structure, kinetics and inhibition, and also provides an overview of industrial applications. In the same decade,
biochemists also developed the technology to generate antibodies that possess catalytic properties. This article
has been corrected. It is envisioned that the crops of the future will be extensively genetically modified to
tailor them to specific natural or artificial environmental conditions. While it is likely that significant gains in
yield can be achieved by optimizing the global food production system [ 4 , 5 ], an emerging attractive vision
to address this problem is the possibility of engineering crops with improved photosynthesis and resilience to
environmental stress [ 6 , 7 ]. By using our services, you agree to our use of cookies. The nature and
classification of enzymes Enzymes are biological catalysts also known as biocatalysts that speed up
biochemical reactions in living organisms. In the first part of this chapter, we address the molecular nature of
the basal and inducible proton leak pathways, and their physiological importance. There are reasons to be
optimistic about enhancing photosynthetic efficiency, but many appealing ideas are still on the drawing board.
The basal proton leak is cell-type specific and correlates with metabolic rate. The basal leak is unregulated,
and a major proportion can be attributed to mitochondrial anion carriers, while the proton leak through the
lipid bilayer appears to be minor. For example, they have important roles in the production of sweetening
agents and the modification of antibiotics, they are used in washing powders and various cleaning products,
and they play a key role in analytical devices and assays that have clinical, forensic and environmental
applications. Finally, we emphasise the importance of proton and electron leak as therapeutic targets in body
weight regulation and insulin secretion. These RNAs, which are called ribozymes, play an important role in
gene expression. Exit of electrons prior to the reduction of oxygen to water at cytochrome c oxidase causes the
production of superoxide. Abstract In this review, we highlight recent research and current ideas on how to
improve the efficiency of the light reactions of photosynthesis in crops. As catalysts, enzymes are only
required in very low concentrations, and they speed up reactions without themselves being consumed during
the reaction.


