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Background Check

(Pré requis) | s otast

Concepts you should already know to get the most out of
this chapter:

At the beginning of each chapter, you will find a list of
concepts or ideas that are helpful in understanding the content
of the chapter.

Since this is the first chapter, there is no special
background required.

However, you should:

Have an open mind oo midia oS
Be willing to learn elaild sloaiwl e oS




Learning objectives

(Objectifs de ’apprentissage) e_\,;,_“ alaa

At the end of this chapter the student should be able to:
Give a brief outline of the early history of cell biology.
Define the modern cell biology.

Explain the discovery of cells.

Explain the Cell theory.

Understand the basic properties of animal cells.
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- Chapter Outline

Definitions

Basic structure of the cell
Cell Theory
Development of the Cell Theory

A

Modern cell theory




What Is Cell Biology?

Cell biology

> A branch of biology that studies cells (cell function)

= their structural and physiological properties,
= the organelles they contain,
= their interactions with the environment,

= their life cycle, division, death
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What Is Cell Biology? cont....

» Modern cell biology involve interlinking of different disciplines,

particularly Cytology and Biochemistry
» In fact, Cytology combined with biochemistry (the study of

molecules and chemical processes in metabolism), produced modern

cell biology.
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What Is Cytology?

Cytology

Is the branch of science that studies the structure and functions

of the cell of living things.

LMY ale

4| Sl ads Casllagg Ay upey gl mladl £958 (00 £ )8 52




What Is Cell Physiology?

Cell physiology

Is the branch of science that studies the structure and function
of individual cells, such as: muscle cell, nerve cell or immune

cell
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5 What Is a Cell?

Cell is the fundamental unit of life; the simplest, smallest
entitie that carry out all of life’s basic processes. It is typically

microscopic (too small to be seen by human eyes).
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Pictured is an artificially colored human

embryonic cell.
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What Is a Cell? conc...

Cells are the basic building blocks of all living things.
Indeed, if we ask where life exists outside cells, the answer
most experts would give is: no where at all. Every product of
life, and every process that enables life is initiated by cells.
The cell is capable of all those processes we collectively refer

to as “life” at the minimum organization of matter.
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What Is a Cell? cont....

® Metabolic properties keep a cell alive
» Cell responds to stimuli
» It can move
» Feeds and respires
» Reproduce itself
® Thus every living organism is alive due to

the fact that cells which compose it are

alive.

@® There is no life apart from the life of cells.
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What Is a Cell? cont....

Life begins with Cells

The human egg: A single ~200
micrometer (m) cell,

with

sperm, which are also single
cells.

From the union of an egg
and sperm will arise the 10
trillion cells of a human body.




Nucieus.
Area where most of

Nuclear pore: the genetic material
Passageway for is organized and
Centrosome: molecules into and expressed.
Site where out of the nucleus. Nuclear envelope:

Double membrane
that encloses the
nucleus.

microtubules grow
and centrioles are

found.
Lysosome:
Site where
Rough ER: macromolecules
Site of protein Nucleolus: are degraded.
sorting and Site for ribosome
secretion. subunit assembly.

lir ~=, Ribosome:

£ (/‘\i Chromatin:

Spooth ER: Site of polypeptide
Site of detoxification > o TN ' A complex of synthesis.
and lipid synthesis. _ AN N\ F s — — J,.,\, protein and DNA.

Plasma membrane:
Membrane that controls
movement of substances
into and out of the cell;
site of cell signaling.

Mitochondrion:
Site of ATP synthesis.

Cytoskeleton: /
Protein filaments that
provide shape and aid
in movement.

\\ Cytosol:
A site of many metabolic

Peroxisome: pathways.

Site where hydrogen peroxide
and other harmful molecules
are broken down.

Golgi apparatus:
Site of modification,

sorting, and secretion
of lipids and proteins.




Whatever their shape, size, specialization, and lifestyle, all living
cells (Eukaryotes or Prokaryotes) have a fundamental structure

characterized by the presence of the following three elements:
Cell membrane or plasma membrane,
Region that contains genetic material, found inside the cell

Cytoplasm: region between the nucleus (or DNA) and the cell

membrane.
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Viruses are not considered living beings because they do not

have a cellular structure, have no metabolism of their own and can

only be reproduced by living cells which they are obliged to infect

to ensure their multiplication cycle (absolute parasitism).
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Figure: Viruses (bacteriophages)

infecting a bacterial cell. (TEM:
Transmission Electron Microscopy).

0,1 um (180 000 x)



Virses are composed of DNA (deoxyribonucleic acid) or RNA (ribonucleic acid)
but not both, viruses lack membrane-bounded cell organization; most are
enclosed in a protein coat. Viruses are much smaller than cells. Although
viruses replicate, they can do so only by entering a cell and using its living
metabolism for their perpetuation. Outside cells, viruses cannot replicate,
feed, or grow. Some viruses can even be crystallized, like minerals. In this
state, viruses can survive for years unchanged—until they contact the specific

living tissues they require for their perpetuation.
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What Is a Cell Theory?

The cell theory states that :

1. All organisms (plants, animals, fungi, bacteria) are
composed of one or more cells.

2. The cell 1s the basic unit of life in all living things.

3. All cells are produced by the division of preexisting

cells.
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What Is a Cell Theory? cont....

However, the concept of a cell did not emerge all at once but,

rather, was developed and modified over several centuries.

It is still being modified today.

The 1deas of hundreds of people were important in the development
of the cell theory, but certain key people can be identified. we cite

briefly:

podl o dlauad oy J15 Yo

Sl S




Development of the Cell Theory

Discovery of cells

1665

English Scientist, Robert Hooke, discovered cells while looking
at a thin slice of cork. He described the cells as tiny boxes or a
honeycomb. He thought that cells only existed in plants and

fungi.
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Piece of cork observed
under an optical microscope
Observation at the origin of
the word cell




Development of the Cell Theory cont....

s

1838

German Botanist, Matthias Schleiden, concluded that all plant parts are made of cells.
LA e de glaa bl o Jal amea O A QAL Gultile ALY cilidl) alle pald

1839

German physiologist, Theodor Schwann, stated that all animal tissues are composed of
cells.
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Rudolf Virchow, German physician, after extensive study, concluded that cells must
arise from preexisting cells.
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Modern cell theory

The modern cell theory ( or cell principle) include:

Life exists only in cells.

Living organisms may be composed of a single free cell or
composed of more than one cell.

A cell is a small mass of cytoplasm usually containing a
nucleus or nuclear material and bounded by a cell

membrane. —— ——
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Modern cell theory cont....

The cell besides being a unit of structure, is also a unit of
function, reproduction and heredity.

Cells always arise from pre-existing cells by a process of
division.
Cells maintain a homeostatic state to remain alive.

A cell, can grow, divide and die independently of the
surrounding cells.

Genetic information is stored and expressed within the cells.
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Modern cell theory cont....

Life passes from one generation to another in the form of
cells.

Structure and function of a cell is controlled by its genetic
material — the DNA.

Each cell type uses only a part of the coded genetic
information, which is necessary for its specialized structure
and function.
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All living organisms are made of cells.
Cell is the basic unit of structure and function of living organism.

The 3 Basic Components of the Cell are: the cell membrane, the

genetic material and the cytoplasm

New cells come from pre-existing cells.
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Glossary

Atoms The fundamental units of matter There are about 100 different kinds of
atoms such as hydrogen, oxygen, and nitrogen

Cell The smallest unit that displays the characteristics of life

Some organisms are single cells. Within multicellular organisms are several kinds
of cells— heart muscle cells, nerve cells, white blood cells.

Metabolism all biochemical reactions in a cell

Molecules Specific arrangements of atoms Living things consist of special kinds
of molecules, such as proteins, carbohydrates, and DNA, as well as common
molecules, such as water.

Virus a genetic element that contains either a DNA or an RNA genome, has an
extracellular form (the virion), and depends on a host cell for replication



Understand Key Concepts

1. Which of the following 1s true of ALL
single-celled organisms?

a. They are all prokaryotes.

b. They are all bacteria.

c. They all reproduce.

d. They all have a nucleus.

Think Critically

2. Infer: Would you expect skin cells to contain more or less mitochondria than
muscle cells? Explain your answer.

Use Science Graphics
Use the data table to answer questions 3 and 4. Cell Approximate Diameter
3. Classify Tell whether each of the cells listed

. . . Escherichia coli (bacterium| 0.5-0.8 pm

1s prokaryotic or eukaryotic.

4. Infer: Chlamydomonas reinhardtii 1s a Human erythrocyte 68 ym

single-celled organism with an approximate red blood cel _

diameter of 10 um. Based on the information Human ovum (sgg cell 100 pm

given here, do you think it is a prokaryote or a

eukaryote? Explain your answer. a"e‘;‘i’t’]"mmm cerevisiae 5-10pm
Streptococcus pneumoniae | 0.5-13 pm

(bacterium|
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