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Your Reading

Characteristics of Living Things

At first, deciding whether something is alive may seem easy. A dog, tree, mushroom, and bacterium are living,
rock and a glass of water are not. Other examples are harder. Fire grows and uses fuel. Crystals can grow into ¢
shapes. Robots can sense changes and respond. These things show some life-like features, but they are not livi
Scientists do not use just one feature to identify life. Instead, they look for several characteristics working toge
one system.

Characteristics Shared by Living Things

Made of cells |  Contains DNA ‘ Uses energy ’ Maintains balance

|
Responds Grows & develops Reproduces Populations evolve

All known living things are made of one or more cells. A cell is the smallest unit that can carry out all the basic:
of life. A bacterium is a complete organism made of one cell. Plants and animals are made of many cells that hi
different jobs. Even though cells vary, they share important parts. A ci
membrane controls what enters and leaves, cytoplasm is where many
happen, and genetic material contains instructions. In multicellular or
specialized cells work together to form tissues, organs, and organ syst

Living things contain DNA and use energy. DNA stores the instruction:
an organism grow, function, and reproduce. Before a cell divides, it cc
DNA so the new cell receives those instructions. Living things also car
many chemical reactions. Together, these reactions are called metabc
Plants capture light energy during photosynthesis and store that ener
sugars. Both plants and animals use cellular respiration to release usa
from sugars. Animals obtain these energy-rich molecules by eating food. Cells use energy to build materials, re
damage, move substances, and stay organized. Fire releases energy too, but it has no cells or DNA so it isn't ali

Living things maintain stable internal conditions through homeostasis. Stable does
not mean that conditions never change. It means that temperature, water level,
acidity, and other conditions stay within ranges that cells can handle. When people
become too hot, they sweat. The water in sweat evaporates and helps cool the body.
Plants can open and close tiny pores in their leaves to control water loss. Living
things also respond to stimuli, which are changes inside or outside the organism. A
plant grows toward light, a person pulls away from a hot surface, and bacteria may
move toward food.
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Growth and development are also signs of life. Growth is a lasting increase in cell ‘
size, cell number, or living material. Development is a series of changes that happen . )
as an organism maoves through its life cycle. A seed grows roots and leaves as it
develops into a plant. Reproduction produces new organisms and passes DNA to the next generation. It may in

Comprehension and Extension Questions

parent or two parents. However, every individual does not have to reproduce to be alive. A worker antoras
animal is still living because it has cells, uses energy, maintains homeostasis, and belongs to a species that re
Populations of living things can also adapt and evolve over many generations, 4 J

Individuals do not evolve during their own lifetimes. Instead, individualsin a
population have differences that can be passed to offspring. Some differences may
help organisms survive and reproduce in a certain environment. Over time, helpful
traits may become more common. For example, some bacteria can survive an
antibiotic. Those bacteria may reproduce and pass the resistance trait to their
offspring. After many generations, more of the population may be resistant.

Some examples show why the characteristics must be considered together. A dry
(dormant) seed may appear inactive, but its cells and DNA are still present. Its
metabolism is extremely slow. When it receives water, oxygen, and a suitable
temperature, it can begin growing again. Viruses are different. A virus contains
genetic material and can change over generations, but it is not made of cells. It cannot use energy, maintain
homeostasis, or reproduce on its own. It must enter a host cell and use the host's materials and cell machine
reason, viruses are usually classified as nonliving, although scientists still discuss where they belong.

The characteristics of life form a connected system. Living things are made of cells, contain genetic informati
energy, maintain homeostasis, respond to stimuli, grow and develop, belong to biological groups that reproc
are part of populations that evolve. One characteristic by itself is not enough. Scientists examine the comple
before deciding whether something is alive.

= Characteristics of Life =

Al living things shane these traits.
Ko single trait is encugh—together they
create ife.

Comparing Living and Life-Like Systems:

Reading Comprehension Questions

1.

R N ELTY

Why is one life-like feature not enough to prove that something is alive?
What is the smallest unit that can carry out all the basic activities of life?
What information does DNA provide to living things?

. What is metabolism, and how do plants and animals obtain energy?

. What is homeostasis? Give one example from the reading.

What is a stimulus? Give one example of an organism responding to one.
What is the difference between growth and development?

Why can a worker ant or sterile animal still be considered living?

Why does the reading say that populations evolve but individuals do not?

10. Why are viruses usually classified as nonliving?

Reading Extension Questions

1.

2
3.
4

Fire grows and uses energy. Explain why it is still not considered living.

. A dry seed may not show visible growth. What evidence shows that it is still living?

Compare a bacterium with a virus. Which characteristics of life does each have?

. Imagine that a spacecraft finds a moving object on Mars. What other evidence should scientists collect before
deciding that it is alive?

Research one living thing that can survive in an extreme environment. Which adaptations help it survive there?

Google Access

System Made of cells Uses energy through its own cell processes Classifi
Bacterium Yes Yes Livi
Dormant seed Yes Very slowly Livi
Virus No No - must use a host cell Usually n .
Fire No No controlled cell processes Nonliving
Crystal No No Nonliving
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Reading Comprehension - Answer Key

1

2.
5

9.

Nonliving things can show individual life-like features. Fire uses energy, crystals grow, and robots respond. Living
things show several connected characteristics working together.

The cell is the smallest unit that can carry out all the basic activities of life.

DMA stores instructions that help an organism grow, function, and reproduce. It also allows biological information
to pass to new cells and offspring.

Metabolism is the group of chemical reactions carried out by a living thing. Metabolism is the group of chemical
reactions carried out by a living thing. Plants capture light energy through photosynthesis and store it in sugars.
Both plants and animals use cellular respiration to release usable energy from sugars.

Homeostasis is the ability to keep internal conditions within safe ranges. Examples include sweating to cool the
body or plants controlling water loss by opening and closing pores in their leaves.

A stimulus is a change inside or outside an organism. Examples include a plant growing toward light, 2 person
pulling away from heat, or bacteria moving toward food.

Growth is a lasting increase in cell size, cell number, or living material. Development is the series of changes an
organism goes through during its life cycle.

An individual does not have to reproduce personally to be alive. A worker ant or sterile animal still has cells, uses
energy, maintains homeostasis, and belongs to a species that reproduces.

Evolution happens when inherited traits become mare or less common in a population over many generations.
An individual does not change its inherited traits in this way during its lifetime.

10. Viruses are not made of cells and cannot use energy, maintain homeastasis, or reproduce on their own. They

must use a host cell to make new viruses.

Reading Extension - Answer Key

1

2.

A strang answer would explain that fire can grow and release energy, but it has no cells, DNA, homeostasis,
controlled development, or biological reproduction.

A strong answer would explain that the seed contains living cells and DNA. Its metabolism is extremely slow, and
it can restart growth when it receives water, oxygen, and a suitable temperature.

A strang answer would explain that a bacterium is a cell that uses energy, maintains homeostasis, grows, and
reproduces independently. A virus has genetic material and can change over generations, but it is not a cell and
cannot carry out life processes without a host,

A strong answer would identify several types of evidence, such as cells, genetic information, energy use, growth,
reproduction, waste production, or responses to the environment. Movement alone would not be enough.
Answers will vary. A strong answer should name a real organism and environment, describe at least one useful
adaptation, and explain how the adaptation improves survival.
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