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INTRODUCTION

Biochemistry, often referred to as the science of life, is a
multidisciplinary field that delves into the chemical processes
and molecules that drive the intricate machinery of living
organisms. At the intersection of biology and chemistry,
biochemistry explores the molecular foundations of life,
unravelling the secrets of cellular structure, function, and the
dynamic interactions that sustain living organisms. This article
provides a comprehensive journey through the fundamental
principles of biochemistry, shedding light on the molecules,
pathways, and phenomena that underpin the essence of life.
Proteins, composed of amino acids, are the workhorses of
cellular function. Their diverse structures enable an array of
functions, from catalysing biochemical reactions (enzymes) to
providing structural support (collagen) and facilitating cellular
communication (receptors). The central dogma of molecular
biology outlines the process of protein synthesis. Transcription
and translation, occurring in the cell’s nucleus and ribosomes,
respectively, orchestrate the conversion of genetic information
into functional proteins. Enzymes are catalysts that accelerate
biochemical reactions without being consumed. Understanding
enzyme kinetics and the factors influencing enzymatic activity is
crucial for comprehending cellular processes. Deoxyribonucleic
Acid (DNA) encodes genetic information in a double-helical
structure. DNA replication ensures faithful transmission of
genetic material during cell division, serving as the foundation
for cellular inheritance.

DESCRIPTION

Ribonucleic Acid (RNA) acts as an intermediary between DNA
and protein synthesis. Transcription produces messenger
RNA (mRNA), which guides the synthesis of proteins in the
ribosomes during translation. The genetic code, a triplet code
of nucleotide bases, dictates the sequence of amino acids in

proteins. Deciphering the genetic code has been pivotal in
understanding the hereditary information encoded in DNA.
Lipids, including triglycerides, phospholipids, and steroids,
serve diverse roles in cellular structure, energy storage, and
signalling. Phospholipids form the basis of cell membranes,
while cholesterol plays a crucial role in membrane fluidity.
Lipid metabolism involves processes like fatty acid synthesis
and beta-oxidation. An understanding of lipid metabolism
is essential for unravelling the complexities of energy
homeostasis and metabolic disorders. Glycolysis is the initial
step in cellular respiration, breaking down glucose into
pyruvate and generating ATP and NADH. Understanding the
regulation and energy vyield of glycolysis is fundamental to
cellular energy production. Also known as the Krebs cycle, this
process completes the oxidation of glucose-derived pyruvate,
producing NADH and FADH2. The citric acid cycle is a crucial
link between glycolysis and the electron transport chain. The
electron transport chain, embedded in the inner mitochondrial
membrane, drives oxidative phosphorylation, generating ATP.

CONCLUSION

The coupling of electron transport and ATP synthesis is a key
aspect of cellular energy production. Photosynthesis harnesses
light energyin chloroplasts during the light reactions, generating
ATP and NADPH. The absorption of photons by chlorophyll
initiates the process that powers the synthesis of these energy
carriers. The Calvin cycle, occurring in the chloroplast stroma,
utilizes ATP and NADPH to fix carbon dioxide and synthesize
sugars. Photosynthesis is a complex interplay of biochemical
reactions crucial for sustaining life on Earth. Cells communicate
through signalling pathways, often initiated by ligand binding
to cell surface receptors. From the fundamental building
blocks of DNA to the intricacies of cellular communication and
metabolism, biochemistry provides the key to unlocking the
mysteries of living organisms.
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