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Unlock the mysteries of the cell with our comprehensive guide to cell parts
and functions. Whether you're a student grasping foundational biology
concepts or an educator seeking engaging teaching resources, understanding
the intricate workings of a cell is paramount. This article delves deep into
the various organelles, their specific roles, and how they contribute to the
overall life of a cell. We'll explore the fundamental differences between
prokaryotic and eukaryotic cells and highlight key structures like the
nucleus, mitochondria, and cell membrane. Prepare to enhance your knowledge
with detailed explanations and practical insights, perfectly suited for
anyone looking for effective cell parts and functions worksheet materials.
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The Essential Guide to Cell Parts and Functions

Embarking on a journey into the microscopic world of cells is a fundamental
step in understanding all of biology. Each cell, whether it belongs to a
single-celled organism or is a component of a complex multicellular being, is
a marvel of organized complexity. At its core, life depends on these tiny
units, and to truly grasp biological processes, a thorough understanding of
cell parts and functions is absolutely essential. This article serves as a
comprehensive resource, designed to illuminate the structure and purpose of
each cellular component. We will explore the critical roles played by
organelles, the dynamic nature of the cell membrane, and the centralized
control provided by the nucleus. Whether you are preparing for an exam,
looking for educational tools, or simply curious about the building blocks of
life, this guide will provide the clarity and detail you need to master cell
parts and their vital functions.

Understanding the Fundamentals of Cell
Structure and Function

Before diving into the specifics of individual organelles, it’s crucial to
establish a foundational understanding of what a cell is and why its
structure is so intimately linked to its function. Cells are the basic
structural, functional, and biological units of all known living organisms.
They are often referred to as the "building blocks of life." The remarkable
diversity of life on Earth stems from the intricate organization and
specialized functions of these cellular units. Understanding the basic
architecture of a cell—its outer boundary, internal environment, and the
specialized compartments within—is the first step in appreciating the complex
processes that occur at the molecular level. This section will lay the
groundwork for our detailed exploration of specific cell parts and functions.

The Cell as a Unit of Life
The concept of a cell as the fundamental unit of life is a cornerstone of
modern biology, encapsulated by the Cell Theory. This theory states that all
living things are composed of cells, that cells are the basic units of life,
and that all cells come from pre-existing cells. This principle highlights
the self-contained yet interconnected nature of cellular activity. Each cell
carries out all the essential processes necessary for life, including
metabolism, reproduction, and response to stimuli, demonstrating its status
as a complete, albeit often specialized, life form. The ability of a cell to
maintain its internal environment, acquire and utilize energy, and respond to
its surroundings is directly dependent on the coordinated action of its



various parts.

Structural Organization for Optimal Function
The efficiency and efficacy of cellular processes are directly correlated
with the cell’s structural organization. Organelles, which are membrane-bound
structures within the cytoplasm, are analogous to organs within a larger
organism. Each organelle is specifically designed to perform a particular set
of tasks, contributing to the cell's overall survival and functioning. For
instance, the energy demands of a cell are met by specialized structures,
while the genetic information dictating the cell's activities is housed in
another. This division of labor, enabled by the presence of distinct cell
parts and functions, allows for a high degree of specialization and
complexity, even within a single microscopic unit.

Key Cell Organelles and Their Essential Roles

The eukaryotic cell is a bustling microcosm, populated by a variety of
specialized organelles, each with a distinct role to play. These membrane-
bound compartments and structures work in concert to ensure the cell's
survival, growth, and reproduction. Understanding the specific function of
each organelle is vital for comprehending how a cell operates as a cohesive
unit. This section will provide a detailed overview of the most prominent
cell parts and their functions, offering insights into their contributions to
cellular life.

The Cell Membrane: A Dynamic Boundary
The cell membrane, also known as the plasma membrane, is a selectively
permeable barrier that encloses the cell. Composed primarily of a
phospholipid bilayer embedded with proteins, it regulates the passage of
substances into and out of the cell. This dynamic structure is not merely a
passive container but an active participant in cellular communication and
transport. Its fluidity allows for movement and conformational changes in
membrane proteins, which are crucial for cell signaling and the transport of
molecules. The intricate design of the cell membrane is a prime example of
how form dictates function at the cellular level.

Components of the Cell Membrane

Phospholipids: Form the basic structure of the membrane, with
hydrophilic heads facing outwards and hydrophobic tails facing inwards.

Proteins: Embedded within or attached to the bilayer, serving various
functions such as transport, enzymatic activity, and signal



transduction.

Cholesterol: Helps to stabilize the membrane and regulate its fluidity.

Carbohydrates: Often attached to proteins or lipids on the outer
surface, playing roles in cell recognition and adhesion.

Functions of the Cell Membrane

Selective Permeability: Controls the movement of ions and molecules.

Cell Signaling: Receives and transmits signals from the environment.

Cell Adhesion: Helps cells to attach to each other and to the
extracellular matrix.

Transport: Facilitates the movement of substances across the membrane
via diffusion, osmosis, active transport, and vesicular transport.

The Nucleus: The Cell's Control Center
The nucleus is arguably the most prominent organelle in eukaryotic cells,
often described as the cell's "command center." It houses the cell's genetic
material, deoxyribonucleic acid (DNA), organized into chromosomes. The
nucleus directs all cellular activities, including growth, metabolism, and
reproduction, by controlling gene expression. The presence and complexity of
the nucleus are key distinguishing features between eukaryotic and
prokaryotic cells. Its structure is intricately designed to protect and
manage the cell's genetic blueprint.

Structure of the Nucleus

Nuclear Envelope: A double membrane that surrounds the nucleus,
perforated by nuclear pores that regulate the passage of molecules.

Nucleolus: A dense structure within the nucleus responsible for ribosome
synthesis.

Chromatin: The complex of DNA and proteins that forms chromosomes within
the nucleus.



Functions of the Nucleus

DNA Storage and Protection: Houses and safeguards the genetic material.

Gene Expression Regulation: Controls which genes are transcribed and
translated.

Ribosome Synthesis: Site of rRNA synthesis and ribosome assembly in the
nucleolus.

DNA Replication: The process of copying DNA occurs within the nucleus.

Mitochondria: The Powerhouses of the Cell
Mitochondria are often referred to as the "powerhouses" of the cell because
they are responsible for generating most of the cell's supply of adenosine
triphosphate (ATP), used as a source of chemical energy. This process, known
as cellular respiration, involves the breakdown of glucose and other fuel
molecules in the presence of oxygen. The unique structure of mitochondria,
with their inner and outer membranes and folded inner membrane (cristae),
maximizes the efficiency of ATP production. Understanding the functions of
mitochondria is crucial for comprehending energy metabolism in all eukaryotic
organisms.

Structure of Mitochondria

Outer Mitochondrial Membrane: Smooth and permeable to small molecules.

Inner Mitochondrial Membrane: Highly folded into cristae, increasing
surface area for ATP synthesis.

Mitochondrial Matrix: The space enclosed by the inner membrane,
containing enzymes, ribosomes, and mitochondrial DNA.

Functions of Mitochondria

ATP Production: Generates the majority of the cell's energy currency
through cellular respiration.

Regulation of Cellular Metabolism: Plays a role in various metabolic
pathways.

Calcium Homeostasis: Contributes to the regulation of calcium ion
concentrations within the cell.



Apoptosis (Programmed Cell Death): Involved in initiating programmed
cell death pathways.

Endoplasmic Reticulum: The Cell's Manufacturing and
Transport System
The endoplasmic reticulum (ER) is a vast network of interconnected membranes
throughout the cytoplasm of eukaryotic cells. It exists in two forms: the
rough ER, studded with ribosomes, and the smooth ER, which lacks ribosomes.
These two forms have distinct but complementary functions in protein
synthesis, lipid metabolism, and calcium storage. The ER's extensive membrane
system allows for efficient processing and transport of molecules within the
cell, making it a vital component of the cell's internal infrastructure.

Rough Endoplasmic Reticulum (RER)

Protein Synthesis and Modification: Ribosomes attached to the RER
synthesize proteins that are destined for secretion, insertion into
membranes, or delivery to other organelles. The RER also folds and
modifies these proteins.

Membrane Production: Synthesizes phospholipids and proteins for new
membrane formation.

Smooth Endoplasmic Reticulum (SER)

Lipid Synthesis: Synthesizes lipids, including phospholipids and
steroids.

Detoxification: Detoxifies drugs and poisons, particularly in liver
cells.

Calcium Storage: Stores and releases calcium ions, which are important
signaling molecules.

Golgi Apparatus: The Cell's Packaging and Shipping
Department
The Golgi apparatus, also known as the Golgi complex or Golgi body, is a
stack of flattened, membrane-bound sacs called cisternae. It receives
proteins and lipids from the ER, further modifies them, sorts them, and



packages them into vesicles for transport to their final destinations, either
within or outside the cell. The Golgi apparatus acts as the cell's central
processing and packaging plant, ensuring that molecules are delivered
correctly and efficiently. Its role in post-translational modification and
sorting is critical for cellular function.

Structure of the Golgi Apparatus

Cisternae: Flattened, membrane-bound sacs that are stacked together.

Cis Face: The receiving side of the Golgi, typically facing the ER.

Trans Face: The shipping side of the Golgi, where vesicles bud off.

Functions of the Golgi Apparatus

Protein and Lipid Modification: Further modifies proteins and lipids
received from the ER.

Sorting and Packaging: Sorts molecules and packages them into vesicles.

Vesicular Transport: Directs vesicles to their destinations (e.g.,
lysosomes, plasma membrane, secretion).

Synthesis of Polysaccharides: Involved in the synthesis of certain
polysaccharides, particularly in plant cells.

Lysosomes and Peroxisomes: The Cell's Recycling and
Detoxification Centers
Lysosomes and peroxisomes are two types of membrane-bound organelles that
play crucial roles in cellular waste management and metabolic processes.
Lysosomes contain hydrolytic enzymes that break down waste materials and
cellular debris, effectively acting as the cell's recycling centers.
Peroxisomes, on the other hand, contain enzymes that catalyze oxidation
reactions, crucial for breaking down fatty acids and detoxifying harmful
substances like hydrogen peroxide. These organelles are essential for
maintaining cellular health and preventing the accumulation of toxic
byproducts.

Lysosomes

Contain hydrolytic enzymes that digest macromolecules (proteins, fats,



carbohydrates, nucleic acids).

Break down worn-out organelles (autophagy) and ingested foreign
materials (phagocytosis).

Crucial for cellular renewal and defense.

Peroxisomes

Contain enzymes such as catalase and oxidases.

Break down fatty acids through beta-oxidation.

Detoxify harmful substances, including alcohol.

Produce and degrade hydrogen peroxide (H₂O₂), a toxic byproduct of
metabolism.

Ribosomes: The Protein Synthesis Factories
Ribosomes are essential cellular machinery responsible for protein synthesis.
Unlike most other organelles, they are not membrane-bound. Ribosomes can be
found free in the cytoplasm or attached to the rough endoplasmic reticulum.
They read messenger RNA (mRNA) molecules and translate the genetic code into
specific sequences of amino acids, forming polypeptide chains that fold into
functional proteins. The precise function of a cell is heavily reliant on the
types and quantities of proteins it produces, making ribosomes indispensable.

Structure and Location of Ribosomes

Composed of ribosomal RNA (rRNA) and proteins.

Consist of two subunits: a large subunit and a small subunit.

Found free in the cytoplasm or bound to the RER.

Function of Ribosomes

Protein Synthesis (Translation): Translate mRNA sequences into amino
acid sequences to build proteins.

Site of Protein Assembly: Facilitate the binding of tRNA molecules to



mRNA and catalyze peptide bond formation.

Cytoplasm and Cytoskeleton: The Cell's Internal
Environment and Support System
The cytoplasm is the jelly-like substance that fills the cell and surrounds
the organelles. It is composed of cytosol (the fluid portion) and the
organelles suspended within it. The cytoplasm provides the medium for many
metabolic reactions and is where many dissolved substances are found. Within
the cytoplasm lies the cytoskeleton, a network of protein filaments and
tubules that extends throughout the cell. The cytoskeleton provides
structural support, maintains cell shape, enables cell movement, and
facilitates the transport of organelles within the cell.

Cytoplasm

The entire contents of the cell within the plasma membrane, excluding
the nucleus.

Consists of cytosol (the aqueous component) and suspended organelles.

Site of many metabolic reactions, including glycolysis.

Cytoskeleton

Microfilaments (Actin filaments): Involved in cell shape, muscle
contraction, and cell division.

Intermediate filaments: Provide tensile strength and resist mechanical
stress.

Microtubules: Maintain cell shape, facilitate organelle movement, and
form the spindle fibers during cell division.

Plant Cell Specifics: Chloroplasts and the Cell
Wall

While many cell parts and functions are common to both plant and animal
cells, plant cells possess unique structures that enable them to perform



functions not found in animal cells. The most significant of these are
chloroplasts, the sites of photosynthesis, and the cell wall, which provides
structural support and protection. These specialized components are critical
for the survival and growth of plants and highlight the evolutionary
adaptations that allow different life forms to thrive in their respective
environments.

Chloroplasts: The Energy Converters
Chloroplasts are the organelles responsible for photosynthesis, the process
by which light energy is converted into chemical energy in the form of
glucose. They contain chlorophyll, the pigment that absorbs sunlight. The
structure of chloroplasts, with their internal membrane systems (thylakoids
arranged into grana), is optimized for capturing light energy and driving the
biochemical reactions of photosynthesis. This makes chloroplasts
indispensable for plant life and, by extension, for most life on Earth that
relies on the oxygen produced during photosynthesis.

Structure of Chloroplasts

Outer and Inner Membranes: Enclose the chloroplast.

Stroma: The fluid-filled space within the inner membrane, containing
enzymes, ribosomes, and DNA.

Thylakoids: Flattened, interconnected sacs that contain chlorophyll and
are the site of the light-dependent reactions of photosynthesis.

Grana: Stacks of thylakoids where light energy is absorbed.

Functions of Chloroplasts

Photosynthesis: Converts light energy into chemical energy (glucose)
using carbon dioxide and water.

Production of Oxygen: Releases oxygen as a byproduct of photosynthesis.

The Cell Wall: Structural Integrity and Protection
The cell wall is a rigid outer layer found in plant cells, fungi, algae, and
bacteria, but absent in animal cells. In plant cells, it is primarily
composed of cellulose and provides structural support, protection from
mechanical stress and osmotic lysis, and maintains the cell's shape. The cell



wall also plays a role in regulating the passage of molecules into the cell,
although it is fully permeable. Its presence is a key distinguishing feature
when comparing plant and animal cell parts and functions.

Composition of the Plant Cell Wall

Primarily cellulose: A strong polysaccharide that provides rigidity.

Hemicellulose and pectin: Other polysaccharides that contribute to the
cell wall's structure and flexibility.

Lignin: deposited in secondary cell walls for added strength and
rigidity.

Functions of the Cell Wall

Provides structural support and maintains cell shape.

Protects the cell from mechanical stress and injury.

Prevents excessive water uptake and osmotic lysis.

Acts as a barrier against pathogens.

Animal Cell Specifics: Centrioles and Vacuoles

Animal cells, while sharing many organelles with plant cells, also possess
unique structures and exhibit variations in the prominence of certain
organelles. Centrioles are involved in cell division, and while vacuoles
exist, they are generally much smaller and more numerous in animal cells than
the large central vacuole typical of plant cells. Understanding these
differences is key to a complete picture of cell parts and functions across
different organism types.

Centrioles: Key Players in Cell Division
Centrioles are cylindrical structures found in the cytoplasm of animal cells
and some lower plants, typically located near the nucleus in a region called
the centrosome. They play a crucial role in organizing microtubules and are
essential for the formation of the spindle fibers that separate chromosomes
during cell division (mitosis and meiosis). While not strictly essential for
all cell functions, their role in reproduction is vital.



Structure and Function of Centrioles

Composed of nine triplets of microtubules arranged in a characteristic
pattern.

Organize the mitotic spindle during cell division.

Involved in the formation of cilia and flagella.

Vacuoles: Storage and Transport Vesicles
Vacuoles are membrane-bound sacs within the cytoplasm that can have various
functions, including storage of water, nutrients, and waste products. In
animal cells, vacuoles are generally small and numerous, playing roles in
endocytosis and exocytosis. They are much less prominent than the large
central vacuole found in plant cells, which plays a significant role in
maintaining turgor pressure and storing water. The varied nature of vacuoles
across cell types underscores the diversity in cell parts and functions.

Storage of water, ions, nutrients, and waste products.

Involvement in endocytosis and exocytosis.

Smaller and more transient in animal cells compared to plant cells.

Prokaryotic vs. Eukaryotic Cells: A Comparative
Look

The division of cells into prokaryotic and eukaryotic types represents a
fundamental distinction in the history and organization of life. Prokaryotic
cells, such as bacteria and archaea, are simpler and lack a membrane-bound
nucleus and other membrane-bound organelles. Eukaryotic cells, found in
plants, animals, fungi, and protists, are more complex, characterized by the
presence of a true nucleus and various specialized organelles. Understanding
these differences is crucial for appreciating the diversity of cell parts and
functions and their evolutionary significance.

Prokaryotic Cell Characteristics

Lack a membrane-bound nucleus; DNA is located in the nucleoid region.



Lack membrane-bound organelles such as mitochondria, ER, and Golgi
apparatus.

Typically smaller and simpler in structure than eukaryotic cells.

Possess ribosomes for protein synthesis.

May have a cell wall, capsule, flagella, and pili.

Eukaryotic Cell Characteristics

Possess a true, membrane-bound nucleus containing DNA.

Contain various membrane-bound organelles (mitochondria, ER, Golgi,
lysosomes, peroxisomes, etc.) with specialized functions.

Generally larger and more complex in structure than prokaryotic cells.

Exhibit compartmentalization of cellular functions.

The Importance of Cell Structure for Function

The intimate relationship between a cell's structure and its function is a
recurring theme in biology. Each organelle is precisely shaped and composed
to carry out its specific role effectively. For example, the extensive
folding of the inner mitochondrial membrane (cristae) dramatically increases
the surface area available for ATP synthesis, maximizing energy production.
Similarly, the selective permeability of the cell membrane is dictated by its
phospholipid bilayer and embedded transport proteins. This principle applies
to all cell parts and functions, demonstrating how evolution has refined
structures to optimize cellular processes.

Adaptation and Specialization
The diversity of cell types within multicellular organisms is a testament to
how specialized cell structures are adapted for specific functions. Muscle
cells, for instance, are packed with contractile proteins like actin and
myosin, allowing for movement, while nerve cells possess long extensions
(axons) that facilitate the rapid transmission of electrical signals. These
specialized structures are direct manifestations of the underlying cell parts
and functions being optimized for particular tasks, contributing to the
overall functionality of the organism.



Utilizing Cell Parts and Functions Worksheets
Effectively

Cell parts and functions worksheets are invaluable educational tools for
students and educators alike. They provide a structured way to learn, review,
and assess understanding of cellular biology. Effective use of these
worksheets can significantly enhance learning outcomes. Whether it's labeling
diagrams, matching organelles to their functions, or answering descriptive
questions, worksheets offer a tangible way to engage with the material.

Strategies for Learning with Worksheets

Active Recall: Instead of just filling in blanks, try to recall the
information before looking at notes or answers.

Diagram Labeling: Practice labeling cell diagrams repeatedly to
reinforce the location and names of organelles.

Matching Exercises: Connect specific cell parts to their corresponding
functions to build understanding of their roles.

Concept Mapping: Create concept maps that link organelles, their
functions, and their relationships within the cell.

Teaching Others: Explain the cell parts and functions to a classmate or
friend, which helps solidify your own understanding.

Using Mnemonics: Develop memory aids to remember the functions of less
familiar organelles.

Conclusion: Mastering Cell Biology Through
Understanding Cell Parts and Functions

In essence, a deep understanding of cell parts and functions is fundamental
to unlocking the complexities of biology. From the intricate membrane systems
that regulate transport to the powerhouse mitochondria generating energy,
each component plays a vital role in maintaining life. Whether exploring the
fundamental differences between prokaryotic and eukaryotic cells or delving
into the specialized structures of plant and animal cells, the principle
remains the same: form dictates function. By effectively utilizing resources
like cell parts and functions worksheets, students and educators can build a
robust knowledge base, paving the way for further exploration into genetics,



physiology, and the vast array of biological sciences. Mastering cell parts
and functions is not just about memorization; it's about understanding the
dynamic, interconnected system that is the cell—the very foundation of all
living things.

Frequently Asked Questions

What is the primary function of the nucleus in a
eukaryotic cell?
The nucleus contains the cell's genetic material (DNA) and controls the
cell's growth, metabolism, and reproduction.

Which organelle is responsible for generating most
of the cell's supply of adenosine triphosphate
(ATP), used as a source of chemical energy?
The mitochondrion is often referred to as the 'powerhouse' of the cell
because it generates ATP through cellular respiration.

What is the role of the cell membrane?
The cell membrane is a selectively permeable barrier that regulates the
passage of substances into and out of the cell.

Which organelle is involved in protein synthesis?
Ribosomes are responsible for synthesizing proteins by translating messenger
RNA (mRNA) into polypeptide chains.

What is the function of the endoplasmic reticulum
(ER)?
The ER is involved in protein and lipid synthesis, folding, modification, and
transport.

Which organelle modifies, sorts, and packages
proteins and lipids for secretion or delivery to
other organelles?
The Golgi apparatus (or Golgi complex/body) performs these post-translational
modification and packaging functions.



What is the primary difference between prokaryotic
and eukaryotic cells regarding their internal
organization?
Eukaryotic cells have membrane-bound organelles, including a nucleus, while
prokaryotic cells lack these structures.

What is the function of lysosomes?
Lysosomes contain digestive enzymes that break down waste materials and
cellular debris.

Which organelle is found in plant cells and is
responsible for photosynthesis?
Chloroplasts are the sites of photosynthesis in plant cells and some
protists.

What is the purpose of the cell wall in plant cells
and some bacteria?
The cell wall provides structural support and protection to the cell,
maintaining its shape.

Additional Resources
Here are 9 book titles related to cell parts and functions, with short
descriptions:

1. The Cell: A Voyage Inside
This book offers a beautifully illustrated journey through the microscopic
world of the cell. It details the specific roles of each organelle, from the
powerhouse mitochondria to the protein-building ribosomes, explaining how
they work in concert to sustain life. Readers will gain a comprehensive
understanding of cellular processes and the importance of each component.

2. Cellular Symphony: Orchestrating Life's Building Blocks
"Cellular Symphony" uses vivid analogies to explain the complex interplay
between cell parts. It presents the cell as a highly organized system where
each organelle has a unique and vital part to play. The book breaks down
intricate functions like energy production and waste removal into easily
digestible concepts.

3. Inside the Living Cell: An Illustrated Guide to Organelles
This visually rich guide provides detailed diagrams and clear explanations of
the major organelles within both plant and animal cells. It focuses on the
specific functions of each part, such as the nucleus controlling genetic



information or the endoplasmic reticulum synthesizing proteins. It's an ideal
resource for students and anyone wanting a visual understanding of cellular
anatomy.

4. The Workings of the Cell: Essential Functions for Life
This book delves into the fundamental functions that all cells must perform
to survive and thrive. It systematically examines how organelles contribute
to processes like respiration, metabolism, and cellular communication. The
straightforward language makes complex biological mechanisms accessible to a
broad audience.

5. Cellular Structures and Their Jobs
Focusing on the direct relationship between form and function, this title
meticulously outlines the structure of each cell part and how that structure
enables its specific role. It's a practical approach to learning, connecting
the physical components of the cell to their dynamic activities. This book is
perfect for students needing to memorize and understand the purpose of each
organelle.

6. Exploring the Eukaryotic Cell
This comprehensive text provides an in-depth look at the intricate
organization of eukaryotic cells. It explores the diversity of organelles and
their specialized functions, including the roles of the cytoskeleton,
vesicles, and lysosomes. The book offers a more advanced perspective for
those seeking a deeper understanding of cellular biology.

7. Cellular Factories: How Organelles Power Life
"Cellular Factories" uses the metaphor of a bustling factory to explain how
organelles work together to produce energy and essential molecules. It
highlights the efficiency and coordination required for cellular operations,
emphasizing the "manufacturing" roles of organelles like the Golgi apparatus.
This book makes cellular processes relatable and engaging.

8. The Tiny Architects: Designing and Maintaining the Cell
This book frames the cell's components as tiny architects, each with a
specific blueprint for construction and maintenance. It discusses how
organelles build and repair cellular structures, transport materials, and
respond to the environment. The narrative approach makes learning about cell
function an exciting exploration of biological design.

9. Understanding Your Cells: A Practical Guide
Designed for a beginner's understanding, this practical guide breaks down the
essential cell parts and their functions into easy-to-grasp concepts. It
focuses on the most crucial organelles and their everyday contributions to
living organisms. This book is an excellent starting point for anyone curious
about the basic units of life.
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