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Life is an extremely complex concept and yet, a small child realizes that an ant or a plant is alive
while rock and a car are not.

Throughout the history of man, many explanations ranging from the philosophical to the
supernatural have been proposed to describe the meaning and purpose of life. What features

are then considered to qualify if an object is alive or not?

In the context of biology, there are some features that have been commonly agreed upon in the
field in order to describe life. This article will discuss them one by one.

1. Order or Organization.
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Life is characterized by highly ordered structures.

All organisms are composed of cells — the structural and functional unit of life. Even very simple,
single-celled organisms are remarkably complex: inside each cell, atoms make up molecules;
which in turn make up cell organelles and other components of the cell.

In multicellular organisms, similar cells make up tissues and in turn, tissues collaborate to create
organs (body structures with distinct functions). Together, these organs work together forming
organ systems.
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2. Reproduction.

Organisms reproduce their own kind. Cellular mechanisms are in place in order for any two
different organisms to not be able to reproduce at random.

Single-celled organisms reproduce first by replicating their DNA. These then divide equally as
cells prepare to divide to form two new cells. Multicellular organisms produce through
specialized reproductive germ cells that form new individuals. When reproducing, genes
containing DNA are passed along to the offspring. These genes ensure that the offspring
belongs to the same species and will have similar characteristics.

3. Growth and Development.
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Inherited information in the form of DNA controls how organisms grow and develop as they
mature. All organisms follow specific instructions coded by their genes. The genes provide
instructions that direct cellular growth and development, ensuring that the young will grow up to
exhibit the same characteristics as their parents.

4. Response to Stimulus from the Environment or Irritability.

All living beings respond to their environment. For example, plants grow toward a light source,
climb up fences and walls, and even respond to touch. Tiny bacteria can move toward or away
from chemicals (a process called chemotaxis) or light (phototaxis). The movement towards a
stimulus is considered a positive response while moving away from it is a negative response.

5. Energy Processing or Metabolism.
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Organisms take in energy to drive all their activities. It is the sum of the chemical activity of all
body functions. Some organisms capture energy directly from the sun and convert it into
chemical energy; others use chemical energy in molecules they take in as food.

6. Regulation or Homeostasis.

Organisms have different mechanisms in order to maintain a beneficial internal environment.

Even the smallest organisms are complex and require multiple regulatory mechanisms to
coordinate internal functions, respond to stimuli, and cope with environmental stresses. Two
examples of internal functions regulated in an organism are nutrient transport and blood flow.

Organs (groups of tissues working together) perform specific functions, such as carrying oxygen
throughout the body, removing wastes, delivering nutrients to every cell, and cooling the body. In
order to function properly, cells need to have appropriate conditions such as proper
temperature, pH, and appropriate concentration of diverse chemicals. These conditions may,
however, change from one moment to the next.

Organisms are able to maintain internal conditions within a narrow range almost constantly,
despite environmental changes, through homeostasis (literally, “steady-state”), the ability of an
organism to maintain constant internal conditions.
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7. Evolutionary Adaptation.

Adaptations of organisms to their environment evolve as traits that help individuals survive are
passed over time.

As a population of organisms interacts with the environment, individuals with traits that
contribute to reproduction and survival in that particular environment will leave more offspring.
Over time those advantageous traits (called adaptations) will become more common in the
population. This process, which changes over time, is called evolution, and it is one of the
processes that explain the diverse species seen in biology.

Adaptations help organisms survive in their ecological niches, and adaptive traits may be
structural, behavioral, or physiological; as such, adaptations frequently involve other properties
of organisms such as homeostasis, reproduction, and growth and development.
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