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Cofactors 

Cofactors in anabolic pathways include the reducing agents NADH, NADPH, and FADH2, as well as metal ions. Charged 

metal ions within enzymes maintain charged functional groups on substrates, while NADH, NADPH, and FADH2 act as 

electron carriers. 

Photosynthetic carbohydrate synthesis is an anabolic process in which CO2 is converted into glucose, cellulose, starch, 

lipids, and proteins in plants and microbes. The photosynthetic carbon reduction cycle, also known as the Calvin cycle, 

harnesses the energy supplied by light-driven photosynthesis activities to form the precursors of these large molecules 

through carbon assimilation. 
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EDITORIAL 

Anabolism means a group of metabolic mechanisms that generate compounds 

from smaller components. These reactions, also known as endergonic 

processes, require energy. Anabolism refers to the process of constructing 

something, whereas catabolism refers to the process of breaking something 

down. Biosynthesis and anabolism are often used similarly. 

Reaction processes are used to connect monomers in polymerization, an 

anabolic pathway used to produce macromolecules like nucleic acids, proteins, 

and polysaccharides. Enzymes and cofactors are used to make 

macromolecules from smaller molecules. 

 

Energy source  

Catabolism, for which large molecules are broken down into smaller 

components and consequently used up in cellular respiration, drives anabolism. 

The cleavage of adenosine triphosphate activates several anabolic activities 

(ATP). Without energy input, anabolism usually entails reduction and decreases 

entropy, making it undesirable. The precursor molecules are linked together 

using chemical energy generated by hydrolyzing ATP, decreasing the cofactors 

NAD+, NADP+, and FAD, or conducting other advantageous side reactions. In 

some circumstances, such as the development of a cell's phospholipid bilayer, 

where hydrophobic interactions aggregate the molecules, it can also be driven 

by entropy without any energy input. 
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Amino acid biosynthesis 

The catabolic processes of glycolysis, the citric acid cycle, and the pentose phosphate pathway all produce intermediates, 

which are used to make all amino acids. Glucose 6-phosphate is a precursor for histidine; 3-phosphoglycerate is a 

precursor for glycine and cysteine; phosphoenol pyruvate is a precursor for tryptophan, phenylalanine, and tyrosine when 

combined with the 3-phosphoglycerate-derivative erythrose 4-phosphate; and pyruvate is a precursor for alanine, valine, 

leu-ketoglutarate is turned into glutamate and then glutamine, proline, and arginine through the citric acid cycle, while 

oxaloacetate is converted into aspartate and then asparagine, methionine, threonine, and lysine through the citric acid 

cycle. 

Gluconeogenesis 

Glucagon is a catabolic hormone that, when malnutrition, stimulates the anabolic process of gluconeogenesis in the liver, 

and to a lesser amount in the renal cortex and intestines, to prevent low blood sugar. The process of converting pyruvate 

to glucose is known as pyruvate to glucose conversion. Pyruvate is formed when glucose, lactate, amino acids, or glycerol 

are broken down. Although the gluconeogenesis pathway has many reversible enzymatic pathways with glycolysis, it is not 

the reverse process of glycolysis. It supports a number of irreversible enzymes to ensure that the overall process only 

proceeds in one direction. 

Regulation 

Separate enzymes from catalysis are used in anabolism, and their pathways contain irreversible actions at some point. 

This permits the cell to control the rate of production and prevents catabolism from establishing an infinite loop, 

sometimes known as a futile cycle. 

The energy charge of the cell, also known as ADP and ATP, affects the balance between anabolism and catabolism. 

Excess ATP enhances the anabolic pathway and slows catabolic activity, whereas excess ADP supports catabolism and 

delays anabolism. Circadian rhythms govern these pathways as well, with processes like glycolysis varying to fit an 

animal's usual activity times throughout the day. 


