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Modern biochemistry is a field of scientific research that reveals the secrets of
living organisms and their functioning.

One of the key areas in biochemistry is the study of the structure and function of
proteins. Scientists are interested in amino acids and peptides, which are the main
building blocks of proteins, and are also developing new methods for their synthesis
and analysis. Enzymes are also an object of interest for biochemists. Research in this
field is aimed at studying the mechanisms of catalysis and regulation of enzymatic
reactions, which play an important role in the life processes of organisms.

The study of metabolic pathways and their regulation is another important area in
biochemistry. Scientists are investigating the processes of assimilation and
dissimilation of various substances in the body to understand how the body regulates
its metabolic processes. The analysis of the structure and function of nucleic acids is
also an important aspect of biochemical research. The genetic code and mechanisms of
replication, transcription and translation are key aspects of the study of nucleic acids.

Lipids and carbohydrates also attract the attention of biochemists because of their
role in cell membranes and signaling pathways. Research in this area is aimed at
understanding the relationships between various biochemical processes and their role
in cellular function.

Finally, biochemists also carry out research on the interaction of biochemical
processes with the environment, including through the study of the role of biochemistry
in environmental processes and the development of methods for biochemical
environmental control. This helps biochemists understand the interaction of living
organisms with their environment and provides opportunities to develop ways to
control and manage the environmental situation.

The directions mentioned above form the basis of modern biochemistry and help
expand our scientific knowledge base about living organisms and their internal
processes. These studies contribute to improving our understanding of living matter.

Biochemistry was formed as an independent science about 100 years ago, but
people used biochemical processes in ancient times, unaware, of course, of their true
essence. In the most remote times, the technology of such industries based on
biochemical processes as baking, cheese making, winemaking, and leather dressing
was already known. The need to fight diseases forced us to think about the
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transformations of substances in the body, to look for explanations for the healing
properties of medicinal plants. The use of plants for food, for the manufacture of paints
and fabrics also led to attempts to understand the properties of substances of plant
origin.[5,7]

Since the end of the twentieth century, methods of molecular and cellular biology
have been increasingly used in biochemistry, especially artificial expression and gene
knockout in model cells and whole organisms. Determining the structure of the entire
human genomic DNA revealed approximately as many previously unknown genes and
their unexplored products as were already known by the beginning of the 21st century
thanks to half a century of efforts by the scientific community. It turned out that
traditional chemical analysis and purification of enzymes from biomass make it
possible to obtain only those proteins that are present in relatively large quantities in
living matter.[1] Currently, the main problems solved by biochemistry are the
relationship between structure and biological function, information transfer routes,
spatial and temporal distribution of biomolecules in cells and throughout the body, the
problem of deciphering the mechanisms of evolution as a biochemical process. [5]
Main sections of biochemistry: [2]

» Static biochemistry — the study of the chemical nature and properties of cell
components.

* Dynamic biochemistry — the study of metabolism.

* Private (functional) biochemistry — the study of the functioning of individual
organs and tissues by methods of biochemistry. Modern biology is a complex science
characterized by the interpenetration of ideas and methods of various biological
disciplines, as well as other sciences, primarily physics, chemistry and mathematics.
There are three main directions of development of modern biology. [8]

Classical biology. It is represented by naturalist scientists who study the diversity
of wildlife. They objectively observe and analyze everything that happens in wildlife,
study living organisms and classify them. It is wrong to think that in classical biology
all the discoveries have already been made. In the second half of the 20th century, not
only many new species were described, but also large taxa were discovered, up to
kingdoms (Pogonophores) and even super-kingdoms (Archaebacteria, or Archaea).
These discoveries forced scientists to take a fresh look at the entire history of the
development of wildlife, For real naturalist scientists, nature is a value in itself. Every
corner of our planet is unique to them. That is why they are always among those who
acutely feel the danger to the nature around us and actively advocate for its protection.
All sections of classical biology explain the properties of the studied objects mainly by
the structure of these objects and the properties of their constituent components,
including chemical or physical ones. The active use by biologists of the achievements
of physics, chemistry, and cybernetics often led to the impossibility of clearly
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separating biology from other sciences, unambiguously determining where one science
ends and another begins. As a result, in recent decades, within the framework of
classical science, in addition to the traditional sections of biology (botany, zoology,
anatomy, physiology, etc.), a number of more modern sections have been formed at the
so-called "junction": biochemistry, biophysics, molecular biology, genetic
engineering, etc. General biology studies the patterns of existence of living bodies that
are common to all branches of biology, both traditional and more modern. The most
important concept of general biology is "life". It is so closely interrelated with the
concept of "organism" that they are defined through each other.

For thousands of years, philosophers have been arguing about which came first: the
egg or the chicken? From the point of view of science, it is more important to establish
who (what) preceded the appearance of both of them. The answer to this question will
allow us to unambiguously resolve this dispute and simultaneously find out who, what,
how and even when it appeared, except for the chicken and egg. Evolutionary biology
deals with such issues — the field that studies the origin of species from common
ancestors, the principles of inheritance of traits and their changes — in short,
everything that has led to the existing diversity of biological forms. The founder of the
theory of natural selection, Charles Darwin (1809-1882), began as an ordinary
naturalist: he traveled, observed, described and collected living organisms.
Subsequently, he summarized this material and the result of his work was a theory
explaining the diversity of life on our planet, which made him a famous scientist. The
study of the evolution of living organisms is actively continued by evolutionary
scientists to this day, and the synthesis of evolutionary theory and genetics led to the
creation of the so-called synthetic theory of evolution. Thanks to the use of advanced
physicochemical methods, important discoveries have also been made about the origin
of life on our planet. New discoveries have made it possible to supplement the theory
of anthropogenesis (human origin). Research in this direction is ongoing.

Physico-chemical biology is a new rapidly developing field of biology, important
both theoretically and practically. The discoveries made in this direction will help solve
many global problems facing humanity (food production, search for new energy
sources, environmental protection, etc.). At the junction of biochemistry, biology and
physics in the 1950s, a new science emerged - biophysics. The purpose of this science
Is to explain a number of biological phenomena from the point of view of physics.
Biophysicists, considering a complex biological phenomenon, make an attempt to
divide it into several more elementary, understandable acts — stages of this
phenomenon and then investigate their physical properties. Biophysics methods have
explained the mechanisms of muscle contraction, nerve impulse conduction, and acts
of enzymatic catalysis; models of many self-oscillatory processes observed in biology
have been proposed, and the secrets of photosynthesis have been explained.
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Biophysicists can be found today in any biological laboratory, starting with the
ecological and ending with the laboratory of molecular genetics. The specificity of
biophysical knowledge is the ability to operate with concepts of all levels of biology
and biochemistry. Biophysics and biochemistry have fulfilled the long-held dream of
biologists to combine knowledge about the structure and functions of the body as a
whole. However, neither biochemistry nor biophysics can answer the basic question of
biology: how does living matter differ from inanimate matter and what is the impetus
for the origin of life.
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