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Introduction 4adla

- All organisms are made of cells.

LA e oS8 Aa) i) JS
Aalal) saus ¢ sl AWK e Laall

- Many organisms are single-celled.

- The cell is the simplest collection of matter that

can live. i Ol oSy Gl salall (e pand Jas] 4 A4
- Even when arranged into higher levels of
organization, such as tissues and organs, cells Pl o Lol Sl g S Ll 3 oy Ladie (O
are an organism’s basic units of structure and R Jhi LAl u‘ﬁ ¢ d—““‘—y‘} My‘ Jia «
function. =4 A & Al oll ¢ Al Al Clas )
« Organisms interact with their environment; LAY =il ¢ Lgii e dall k) Jelads o
cells sense and respond to environmental led i ¢ daind) cldailly
fluctuations. '
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All the living organisms are made of Only two types of cells. USAY ¢ya 2B cpie o8 0y ) LS pan (oS35
- 1) Prokaryotes el alila 1 .

- (pro. or primitive nucleus) do not have a membrane  sliall; dblaa o) dadi ya 8) 3 Ao (o giad ¥ (Aildy o 4 g) 31 93)
bound nucleus

- eubacteria Ldadall b isilf
- archaebacteria (gl Ly puiSall) ilinl) «
- i1) Eukaryotes (eu, or true nucleus) have a membrane 5) Ao ya B) 63 Lgd (AR8al) 3) 53l o) (5 53} Lia (0 o
bound nucleus # Ll aldlsa
- fungi - plants
- Protista - animals i) . il yadl)
<l gaadl Claidhal) .
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Cells: Prokaryote vs Eukaryote

Prokaryotic cell Eukaryotic cell

Plasma membrane

Cytoplaam
DN&
Mucleoid region
Mucleus

Ribosomes

10-100 pum
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Similarities

All cells are surrounded by a plasma membrane 5k sl

The semi-fluid substance 4Ll 4.4 33w within the cell is called “cytosol”,
cytoplasm containing cytosol + cell organelles 44 ciluze,

All cells contain chromosomes which have genes in the form of DNA.

All cells have tiny organelles b _#<a cluze called “Ribosomes” that make proteins.
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Differences

1. Eukaryotes have a nucleus, while prokaryotes do not.
2. Eukaryotes have membrane-bound organelles, while prokaryotes do not.
3. Eukaryotic cells are, on average, ten times the size of prokaryotic cells.

4. The DNA of eukaryotes is much more complex and therefore much more
extensive than the DNA of prokaryotes.

5. Prokaryotes have a cell wall composed of peptidoglycan. Many types of
eukaryotic cells also have cell walls, but none made of peptidoglycan.

6. The DNA of prokaryotes floats freely inside the cell; the DNA of eukaryotes is
held within its nucleus and associated with histones (proteins)

7. Eukaryotes undergo mitosis and meiosis; prokaryotes divide by binary fission
(simple cell division).
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Prokaryotic cells have a single circular Eukaryotic cells contain linear chromosomes within
chromosome attached to the cell membrane. a nucleus.

Chromosome Chromosome

Attachment site

Nucleus
Binding
proteins

Chromatin

Histones
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Bacterial cell

Ribosomes Cytoplasm

Cell wall

Capsule Bacterial Flagellum

Genetic material (DNA)

Cell membrane
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Prokaryotes 8) i) culuilay

- All Prokaryotes are in the Monera kingdom bl 4Slaa 833 2 ga (5 3 LAY Rren

- Monerans can be classified into 2 major groups: A ) (lle saaa ) (Monerans) <bilas sl caiiat Sy w

- Eubacteria (True bacteria),

- Archaebacteria (ancient bacteria).

The eubacteria are the commonly encountered bacteria
in soil, water and living in or on larger organisms, and
include the Gram positive and Gram negative bacteria.

- The archaebacteria grow in unusual environments such
as QGreat Salt Lake and the Dead Sea or in hot
environments.

¢ (iial) L HES0) dgasl U el
(ol L€l (351
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Classification i)

Bacteria occur in many shapes and sizes. Most bacteria
have one of three basic shapes: rod-shaped, sphere-
shaped, or spiral-shaped.

Spiral shaped bacteria in the form of spirilla (singular,
spirillum) or vibrio (comma like).

Sphere-shaped bacteria are called cocci (singular,
coccus). An example of cocci i1s Micrococcus luteus.
Cocci are single or aggregate cells in different shapes.

Rod-shaped bacteria are called bacilli (singular,
bacillus). An example of bacilli is Escherichia coli.
Bacilli are single or aggregate cells in different shapes
also.
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chromosome
(nucleoid region)

ribosomes

; . food granule
1. Cytoplasm- ribosomes, granules, nucleoid/chromosome ¢

prokaryotic
% Cell envelope- Capsule, cell wall , cell membrane flagellum

3. Appendages- flagella, pili

capsule or
slime layer

cell wall

plasmid (DNA) plasma membrane

cytoplasm

Copyright © 2005 Pearson Prentice Hall, Inc.
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I - Bacterial capsule

Many prokaryotes (bacteria) secrete a sticky
protective layer called capsule outside the cell wall.
Capsule has the following functions <iu;:

Adhere . bacterial cells to their substratum k.,

Increase bacterial resistance - slidl to host defenses Jilxll dclia,
Stick (<U) bacterial cells together when live in colonies.
Protect .«~3 bacterial cell.

el
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I1 - The bacterial cell wall

In all prokaryotes, the functions of the cell wall are as follow:
1. maintains ki the shape of the cell,
2. affords physical protection il il jig
3. prevents the cell from bursting (_~i1) in a hypotonic

environment gaiaia) o jsand) 38l @ digd),

Most bacterial cell walls contain PEPTIDOGLYCAN

polymer of modified sugars cross-linked by short polypeptides).

The walls of Archaea lack (~iiis) peptidoglycan.
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The Gram’s stain: »_» 4iua

It is a tool for identifying —. = bacteria, based on differences in their cell walls.

A)- Gram-positive (Gram +ve) bacteria: B)- Gram-negative (Gram -ve) bacteria:

Their cell walls have large amounts : S % of their cell walls have no or small amount of peptidoglycan.
peptidoglycans that react with Gram’s stain (appear violet- So, they do not react (or very weakly react) with Gram’s
stained Lawdy guar), stain (appear red-stained ¥l guai)
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Appendages
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- A- Pili (pl), pilus (s) (LS ladd))
- 2 types of pili
- Attachment pilus — (as )l j=3Y))
- allow bacteria to attach to other cells
LAY DAL (il L Sl s

. sex pilus - (dpdadl jlaidY)

- Transfer DNA from one bacterial cell to
another- conjugation.

IR - s A1 ) 8 A (Y)Y
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- B- Flagella (pl), flagellum(s)

— long appendages which rotate by means of
a "motor" located just under the
cytoplasmic membrane.

— bacteria may have one, a few, or many
flagella in different positions on the cell.

- Advantages
- motility

Z.00 242 Cell Biology and Physiology
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Types of flagellar arrangement

Polar/ Monotrichous — single

ay - flagellum at one pole

Lophotrichous — tuft of flagella at
one pole

Amphitrichous — flagella at both
poles

Peritrichous — flagella all over

Amphilophotrichous — tuft of flagella
at both ends
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Bacterial motility

https://www.youtube.com/watch?v=4hexn-
DtSt4
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