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Background Check

All organisms are made of cells.
Many organisms are single-celled.
The cell 1s the simplest collection of matter that can live.

Even when arranged into higher levels of organization, such as
tissues and organs, cells are an organism’s basic units of structure
and function.

Organisms interact with their environment; cells sense and respond
to environmental fluctuations.
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Learning objectives

At the end of this course, the student must:

Distinguish between the different cell types and their

components

Know the classification of living beings based on their cell

composition and their physiology
Understand the basic concepts related to bacteriology.
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Unicellular and
multicellular organisms




Living organisms can be classified on the basis of cell structure into
two groups: Prokaryotes and Eukaryotes

I. Procaryotes

Prokaryotes include two domains :

A. ® Domain of Archaea

B. “ Domain of Eubacteria.

11. Eukaryotes

Eukaryotes include

> Multicellular organisms, represented by
® Fungi,
- Plants,
- Animals,

but we also find
> single-celled microorganisms, represented by Protists.
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Figure: Diversity of life: (a) Living beings with Prokaryotic cells

(b) Living beings with Eukaryotic cells
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Figure: archaea colony
Each of the round
structures n this
micrograph 1s an archaea

A
2. um
(4000 x)

"Archaea are prokaryotic cells. The archaebacteria grow in unusual
environments such as Great Salt Lake and the Dead Sea or in hot
environments. They are often referred to as “extremophiles.”
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*"The domain of Archaea 1s distinguished from Bacteria in particular by the
absence of species pathogenic to humans or even to animals.
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B. Domain Eubacteria (True Bacteria) con...

Eubacteria live in virtually every possible environment throughout the world,

including soil, the sea, and deep within the Earth’s crust. Some bacteria have

even been reported to live in radioactive waste.
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Many eubacteria live in and/or on larger organisms (humans, animals, and
plants) without causing harm. Such bacteria are referred to as the resident flora,
or microbiome. There are at least as many bacteria in the resident flora as there

are cells in the organism.
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I. Procaryotes

Figure: Morphology of some|

bacterial cells: bacilli and cocci
(x 2,600)
Becill —

. e S A

Figure: Colony of Staphylococcus
aureus observed by scanning
microscopy; (bar =2 pum).



B. Domain Eubacteria (True Bacteria) con...

The Eubacteria are the commonly encountered bacteria in soil,
water and living 1n or on larger organisms, and include the Gram

positive and Gram negative bacteria.
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11. Eukaryotes

= Protists are a Eukaryotic single-celled microorganisms,

= Protists are represented by Algae and Protozoa

= Protists are of two types: —

1. Animal-like protists (protozoa) | =«

nucleus

ucleolus

2. Plant-like protists (algae)

—vacuole

. Chloroplast
3 éﬂ Protozoa o
' « Amoeba » Optical Algae «Chlamydomonas »
microscopy (montage in transmission electron microscopy
toto), x 400. (TEM) (colorized)




11. Eukaryotes

g8 11 1. Eukaryotic and unicellular organisms

Animal-like protists (protozoa):

* These are mostly unicellular organisms that are more closely
related to animals. They are generally heterotrophic, meaning
they obtain nutrients by consuming or absorbing organic matter.

= Examples: amoebae and paramecia.




11. Eukaryotes

II. 1. Eukaryotic and unicellular organisms

Plant-like protists (algae):

These are protists that are more closely related to plants. Many
are capable of photosynthesis, using light energy to produce
organic matter.

Example: unicellular green algae.




11. Eukaryotes
= I1.2. Eukaryotic and Multicellular Organisms

&

* Fungi are Eukaryotes and most of them are multicellular
organisms
* Fungi are a large, and diverse, group of organisms, consisting of the
molds, mushrooms, and yeasts (traditionally used in food applications).
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Mushrooms. _—

Amanita, a highly
poisonous

mushroom.
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11. Eukaryotes

I1.2. Eukaryotic and Multicellular Organisms
I1.2. 1. Fungi cont....

Fungal cells are built from the same kinds of organelles as
other Eukaryotes. They have a true nucleus, a plasma
membrane, and complicated endomembrane system. Most
species have mitochondria.

Fungal cells are larger than their bacterial counterparts, but

generally smaller than animal and plant cells.
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11. Eukaryotes
| IL2. Eukaryotic and Multicellular Organisms

All animals are Eukaryotes and multicellular organisms

Animals: usually have a nervous system and are capable of locomotion.

Animals: must eat other organisms or the products of other organisms
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11. Eukaryotes

I1.2. Eukaryotic and Multicellular Organisms

11.2. 3. Plants
.

Plants: Eukaryotes and Multicellular organisms that can carry

out photosynthesis.
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Cellular organization plan
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All Cells Are Prokaryotic or Eukaryotic

1. Prokaryotes 11. Eukaryotes
(pro. or primitive nucleus) (eu, or true nucleus) have a
do not have a membrane membrane bound nucleus

bound nucleus - Fungi . Plants

- FEubacteria + Protista . Apimals

- Archaebacteria
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Prokaryotic Cell

Cytoplasm Nucleoid Ribosomes

Cell wall

Plasmid

Cytoplasmic
membrane

Figure: Prokaryotic Cell (Theoretical section of a bacterial
cell).




General organization

& Prokaryotic cells are very small cells: Typical size of 1 to 10 pm

in diameter and a few pm in length

J Prokaryotic Cells have a simple structure. They have little or no
compartmentalization within their cytoplasm (absence of

cellular organelles limited by membranes).

] Their genetic material 1s dispersed in the cytosol in the form of

nucleoid: no real nucleus.
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bacilli 1s Escherichia col..

Sphere-shaped bacteria are called cocci (singular, coccus).
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Rod-shaped bacteria are called bacilli (singular, bacillus). An example of

Prokaryotic cell (Bacteria) can have many different shapes; rods, cocci, and
spirilla are common cell morphologies
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spherical cells rod-shaped cells

e.g., Escherichia coli,
e.g., Streptococcus oV
S ) Vibrio cholerae
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the smallest cells
e.g., Mycoplasma,
Spiroplasma

Figure : Shapes and sizes of some bacteria.

spiral cells
e.g., Ireponema
pallidum




Prokaryotic Cell Structure

Cytoplasm- nucleoid/chromosome ribosomes, granules,

Cell envelope- Capsule, cell wall , cell membrane

Appendages g3l | pili, flagella




Nucleoid region:
* Site where the
_ DNA is found.

Ribosomes:
Sy;ltheﬁ.z(? £ Y Plasma
pUlyPEpHCEs: B _ membrane:
- ~—. Encloses the
cytoplasm.

- Cell wall:
- Provides support
and protection.

Cytoplasm: i
Site of metabolism. =%\

‘\‘\’ \

1y S
, \ Glycocaly
N \ Outel gelatmOUs
m " 0.5

(a) A typical rod-shaped bacterium (b) An electron micrograph of
Escherichia coli

Pili:

Allow bacteria to
attach to surfaces
and to each other. ¢

V. | ul

Flagella:
Allow certain
bacteria to swim.

Figure; Structure of a typical prokaryotic cell.



Prokaryotlc Cell Structure ‘

1. Cytoplasm

The cytoplasm is the region of the cell contained within the plasma
membrane.
Certain structures in the bacterial cytoplasm are visible via microscopy.

These include the nucleoid region, which 1s where its genetic material
(DNA) 1s located in the form of a single condensed chromosome, and
ribosomes, which are involved in polypeptide synthesis.

Most prokaryotic species have a single circular chromosome; Plasmid an
extrachromosomal genetic element nonessential for growth

JSLgd) Gams Ay OSa. opligirad! sLaally Lolne gag A31ad) (o 3352 sal) Alhalall 52 a DU gl
ol BIA by I o 3D gl A

daxly agugegyS JSa § ((DNA) Al sl dalall aagi Cua cdygoll) Allaial) JSbgd) o2d Jadidy
] o) (AT 8 LS AN cla guu g N5 sty

ZIA s sais: La Bl gay o agmgag S Ao B dily gl aliea (g gias
$aill (5908 S a g a9 <)




Prokaryotic Cell Structure

2. Cell envelope
2.1. Capsule

Many  prokaryotes (bacteria) secrete a  sticky
protective layer called capsule outside the cell wall.
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Capsule has the following functions <l :
1. Adhere <. bacterial cells to their substratum b,
2. Increase bacterial resistance <5<l to host defenses
dduaqll adil) de i,
3. Stick (3=Y) bacterial cells together when live in
colonies.
4. Protect <> bacterial cell.
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Prokaryotic Cell Structure

i WSS TR ’

2. Cell envelope
2.2. Cell wall

In all prokaryotes, the functions of the cell wall are as follow:
1. maintains 185 the shape of the cell,
2. affords physical protection fxulall Llaall a4

3. prevents the cell from bursting (L'>4)) in a hypotonic
environment gadiial) ¢ gaul) a8l cd Aoy,

Most bacterial cell walls contain peptidoglycan

polymer of modified sugars cross-linked by short
polypeptides).
The walls of Archaea lack (+-22<5%) peptidoglycan.



| The Gram’s stain: s/ 4aua

The Gram’s stain is a tool for identifying the bacteria, based on
differences in their cell walls.

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

Their cell walls have large amounts 3 1S 4. of peptidoglycans
that react with Gram’s stain (appear violet-stained Li>waiy jua™),

B)- Gram-negative (Gram -ve) bacteria:

their cell walls have no or small amount of peptidoglycan. So,
they do not react (or very weakly react) with Gram’s stain
(appear red-stained YL jusd)




Gram-positive
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Protein

Figure: Cell walls of Bacteria: Schematic diagrams of Gram-positive and

Gram-negative cell walls

Gram-negative bacteria have three structural layers surrounding the
cytoplasm: the outer membrane and the cytoplasmic membrane which are
lipid bilayers, and the cell wall which is made up of a thin layer of
peptidoglycan. On the other hand, Gram-positive bacteria have only two
structural layers surrounding the cytoplasm: the cytoplasmic membrane and
the cell wall which is made up of a thick layer of peptidoglycan.

Gram-negative

Outer
membrane
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Steps to perform gram-staining ol 4iua £ ) i ghad

PIYSABPOWIN]

[ ] [S ] [ ]
] [ W
60 sec. 60 sec. 5-10 sec.

\ 4 \ 4 \ 4
00%
O

Microscopic View

Apply crystal violet on the slide and keep it for 60 seconds. Wash the slide with
water.

Apply iodine on the slide and keep it for 60 seconds. Wash the slide with water.
Apply 95% ethyl alcohol on the slide and keep it for 5 to 10 seconds. Wash the
slide with water.

Finally, apply safranin on the slide and keep it for 45 seconds. Wash the slide
with water




Prokaryotic Cell Structure

2. Cell envelope
2.3. Plasma membrane

Plasma membrane: controls the movement of substances into or
out of the cytoplasm. Also carries receptors for molecules
required for metabolic reactions and may carry proteins that
participate in photosynthesis and cellular respiration in

prokaryotes
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Prokaryotic Cell Structure

3. Appendages

3. 1. Pili

Pili (pl), pilus (s) 4SS i)

02 types of pili

1. Attachment pilus —bls Y3 =i

Allow bacteria to attach to other cells
G AY) LOAIL gl Uy il maud

2. sex pilus - a5 i

Transfer DNA from one bacterial cell to
another- conjugation.
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Recipient Cells
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Prokaryotic Cell Structure

3. Appendages
3. 2. Flagella

B- Flagella (pl), flagellum(s) L) gy

: dan gy Hgai A1) ALy glall i) g 311
— Long appendages which rotate by LAY oty flsa s eyt

means of a "motor" located just P s
under the cytoplasmic membrane. — ju i i sl g b g Lm0l o oS, o8

— Bacteria may have one, a few, or ALY o Adlisa pudl ga B S
many flagella in different positions
on the cell.
Advantages L) e\ i) g8

- motility 4.8 )






General orgamzatmn

Eukaryotic cells (from the Greek, meaning true nucleus) are: more

complex than Bacteria. They are compartmentalized by internal
membranes to create organelles. Their cytoplasm is highly
structured and it contains a wide variety of organelles such as: the

nucleus, mitochondria, endoplasmic reticulum, etc.

Organelle, meaning a tiny organ, is not just a collection of molecules

that exist close to one another. It is a highly organized structure.
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General organization con..

Eukaryotic cells are much larger than Prokaryotic cells. They

have a size between 10 and 100 pm

In the case of multicellular organisms, each cell is a living entity
that functions independently (autonomously), but coordinated

with other cells.

. S4984100 910 O e gl B s Auilay LBAY (e Sy ) 31 51 Al LSIAY)
LAY aa Gaeadilly (<1 g ¢ Jina JS Jary U ULS 4008 JS () 6<5 (DAL Baaetia cliilsl) Al A g
s AY




Although the fundamental architecture of all Eukaryotic cells
includes membranes, organelles, and cytosol, cach cell type

has a characteristic shape and a specific physiological role.
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Eukaryotic cells come together to form tissues.

Several Kinds of tissues can then come together to form a
functioning unit known as an organ.

Several organs and related tissues then can be integrated into
an organ system.

An assemblage of cells, tissues, organs, and organ systems can

then form a multicelled organism
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These cells can also be free, as for red blood cells (also called
erythrocytes) and immune cells (example: Macrophages,

Granulocytes)
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' What are the constituent parts of

’ Eukaryotic cells?

A Eukaryotic cell is organized into three principal zones:

1. The nucleus. sy alalie GG (e 51l Al AR () g0
51l

2. The cytoplasm. 235k sl
() s ldal)

3. The plasma membrane.

Located in the cytoplasm are numerous organelles, (end-
membrane system, cytoskeleton, mitochondria, peroxisomes,
plastids and vacuoles, etc.). Cellular specific functions are

distributed among these organelles.
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The nucleus

The nucleus contains most of the genes in a Eukaryotic cell as
it is the storage for genetic material.

The primary function of the nucleus involves the protection,
organization, replication, and expression of this genetic
material.

Another important function is the assembly of ribosome
subunits
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® The nucleus directs activities of the cell. Indeed, all protein
production depends on the information encoded in DNA’s
sequence of chemical building blocks. Whitch are sequestered

inside the nucleus
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nucleolus

nuclear
envelope

Y —-DNA

The nucleus directs protein
synthesis by synthesizing
messenger RNA (mRNA).
The mRNA travels to the
cytoplasm and combines with
ribosomes to translate its
genetic message into the

primary structure of a specific
protein.
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= The nucleus is separated from the cytoplasm by a double membrane
called nuclear envelope.

= This envelope, is composed of an inner and outer membrane that
meet at the nuclear pores. The nucleus and cytoplasm communicate
with each other through these pores

* The inner nuclear membrane is lined with lamin proteins to form the
nuclear lamina, which maintains the shape of the nucleus.
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. Pore . Nucleus

/ \ Chromatin

N\ Nucleolus

~

Figure:
The nucleus
and nuclear

envelope.

Nucleus

Nuclear
pore
complex

Two
membranes
of nuclear
envelope

Cytosol

Nucleolus

Chromatin

Nuclear lamina

Nuclear envelope

Pore in nuclear
envelope

Chromatin in nucleus

Internal nuclear matrix

Inner membrane

Nuclear envelope
Outer membrane

‘Nuclear lamin proteins




The interior of the nucleus contains :

® Chromatin fibers which are made up of DNA and Histone

proteins, and attached to the nuclear matrix,
® Nucleolus, where ribosome subunits are assembled.

® Semifluid matrix called nucleoplasm.
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® When the cell prepares to divide, the chromatin fibers coil up

and condensed to be seen as chromosomes.

e Each eukaryotic species has a characteristic number of

chromosomes.

® A typical human cell has 46 chromosomes, but sex cells or gametes

(eggs and sperms) have only 23 chromosomes.
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Normal human male 44 + XY

Normal human Female 44 + XX




Cell membrane

® The outer limiting boundary of all cells is known as the plasma
membrane, or cell membrane.

® It is composed of a phospholipid bilayer and serves as a barrier between
the cell contents and the external environment.

" The current model of how cellular membranes are constructed is known

as the fluid-mosaic model.

Outside of cell
3 9
Carbohydrates attached 2 Q9
to a membrane protein \ S ¥ 3
W j Phospholipid head
, |
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Cytoplasm :

“ Cytoplasm: is the region of the cell inside the plasma membrane
but outside the nucleus; in other words, it is the interior of the cell

excluding the nucleus.

“In the case of Eukaryotic cells, the cytoplasm includes the

hyaloplasm and the organelles.

2
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Cytoplasm ... =

“ The hyaloplasm is a transparent structure, which serves as a
support for the cellular organelles, it includes the cytosol and the

cytoskeleton.

[hyaloplasm] == + @)skele@

“ The cytosol is a jelly-like fluid mostly composed of water and

dissolved enzymes, sugars, vitamins and various precursors.
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Endoplasmic Reticulum |-

® The Endoplasmic Reticulum (ER) is one of the most common
organelles found in Eukaryotic cells

® The Endoplasmic Reticulum consists of folded membranes located
throughout the cytoplasm of the cell.

® This system of membranes provides a large surface on which many
kinds of molecules are manufactured.

® Some endoplasmic reticulum has ribosomes attached and appears rough.
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Ribosomes -

® Ribosomes are nonmembranous organelles responsible for

the synthesis of proteins from individual amino acids.
® Each ribosome 1s constructed of two subunits.

® Each of the subunits 1s composed of protein and RNA.
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Golgi Apparatus

® Another organelle of the endomembrane system is the Golgi apparatus.

® The Golgi apparatus is a series of membranous sacs that accept packages
of materials and produce vesicles containing specific molecules.

® Some packages of materials are transported to other parts of the cell.
Others are transported to the plasma membrane and release their
contents to the exterior of the cell.
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Lysosomes =

Lysosomes are tiny vesicles formed by the Golgi apparatus they
contain enzymes capable of digesting carbohydrates, nucleic acids,

proteins, and lipids.

Lysosomes are present only in animal cells
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| Mitochondria =

* The mitochondrion is an organelle that contains the enzymes
responsible for aerobic cellular respiration.
* It consists of an outer membrane and an inner folded membrane. The

individual folds of the inner membrane are known as cristae
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Peroxisomes =

Peroxisomes were first identified by the presence of an enzyme,
catalase, that breaks down hydrogen peroxide (H2 O2 ).

Peroxisomes differ from lysosomes in that peroxisomes are not
formed by the Golgi apparatus and they contain different
enzymes.

The enzymes of peroxisomes have been shown to be important in
many kinds of chemical reactions. These include the breakdown of
long-chain fatty acids, the synthesis of cholesterol, and the
synthesis of plasma membrane lipids used in nerve cells.
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Cytoskeleton

The cytoskeleton is composed by an elongated protein structures known
as microtubules, microfilaments (actin filaments ), and intermediate

filaments.

All three types of these nonmembranous organelles interconnect and
some are attached to the inside of the plasma membrane. These cellular
components provide the cell with shape, support, and the ability to

move.
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Centrioles

An arrangement of two sets of

microtubules at right angles to each other

makes up a structure known as a centriole.

During cell division, centrioles are
responsible for organizing microtubules
into a complex of fibers known as the

spindle .

Centrioles are present in most animal

cells but not in many types of plant cells.

centrosome
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Animal Eukaryotic Cell

The typical animal cell, is roughly spherical, surrounded by, and linked
to, cells of similar type, immersed in a watery fluid, and about 25
micrometers (um) in diameter

Animal cell structures absent from plant cells are: Lysosomes and

Centrioles
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Nuclieus:
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:
microtubules grow Double membrane
and centrioles are that encloses the
found. nucleus.

Lysosome:
Site where
Rough ER: macromolecules
Site of protein Nucleolus: are degraded.
sorting and Site for ribosome \
secretion. subunit assembly. .
N \L ' l’r ) Ribosome:
e = = Chromatin: ' Site of polypeptide
Site of detoxification A complex of synthesis.
and lipid synthesis. >, Dprotein 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 Cytosol:
in movement. 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.




Plant Eukaryotic Cell

The plant cell is typically rectangular or cubic in shape with a size
of 10 to 100 micrometers in length
Plant cell structures absent from animal cells are: Chloroplasts,

Central vacuole, Plasmodesmata and Cell wall
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Figure: Light micrograph of onion cells with visible nucleus, which are
often displaced to the edge of the cell due to the presence of a large
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Chloroplast

® The chloroplast (in plant cells only) i1s a membranous saclike
organelle responsible for the process of photosynthesis.

® Chloroplasts contain the green pigment, chlorophyll, and are found
in cells of plants and other eukaryotic organisms that carry out
photosynthesis.

® The cells of some organisms contain one large chloroplast; others
contain hundreds of smaller chloroplasts.

® Photosynthesis is a metabolic process in which light energy 1is
converted to chemical bond energy.
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The central vacuole (in plant cells only) is a large, centrally located

vacuole that make up the greatest part of the total volume of the plant

cell. It 1s a membrane-bound intracellular compartment that contains

the cell sap.

central vacuole

cell wall
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Plasmodesmata

Plasmodesmata (in plant cells only) are gated plant cell wall

channels that allow the trafficking of molecules between cells and

play important roles during plant development and in the

orchestration of cellular and systemic signaling responses during

interactions of plants with the environment.
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Cell wall

A distinctive feature of the plant cell i1s
the rigid wall surrounding the cell
outside the plasma membrane.

The cell wall provides the mechanical
strength to the cells when surrounded
by dilute media. And makes 1t possible

for herbaceous plants to stand erect.
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Nucleus:

Area where most of

the genetic material

is organized and Nuclear pore:

Nuclear envelope: expressed. Passageway for
Double membrane molecules into and
that encloses the out of the nucleus. Ribosome:
nucleus. Site of polypeptide
synthesis.
Central vacuole:

Site that provides

storage; regulation of Smooth ER:
cell volume.

Site of detoxification

Nucleolus:
Site for ribosome
subunit assembly.

\ Rough ER:
, s J Site of protein
W . ~ Chromatin: :
% "\ " A complex of sorting and
an ~ protein and DNA.
Cytosol: i

secretion.
Site of many metabolic

pathways.

Plasma membrane:

Membrane that controls
movement of substances
into and out of the cell;
site of cell signaling.
Mitochondrion: 7
Site of ATP synthesis.
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Chloroplast:
Site of photosynthesis.

Cytoskeleton: .

Site where hydrogen
peroxide and other
Protein filaments that Golgi apparatus: ot moletacy o
provide shape and aid Site of modification, broken down.

sorting, and secretion
in movement. of lipids and proteins.



Similarities

All cells are surrounded by a plasma membrane o3k slis,

The semi-fluid substance 4l 4.4 82l within the cell is called “cytosol”,
cytoplasm containing cytosol + cell organelles 44 oz,

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

All cells have tiny organelles 2 n#a Sluae called “Ribosomes” that make

proteins.



Differences
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Differences

1. Eukaryotes

2. Eukaryotes

have a nucleus, while

prokaryotes do not.

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.
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Differences

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

peptidoglycan.
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Differences

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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Summary

On the basis of their cell structure all living organisms are Prokaryotes or Eukaryotes

Prokaryotes include two domains : Archaea (absence of species pathogenic to humans or even
to animals) and Eubacteria.

Eukaryotes include Protists (single-celled microorganisms), Fungi (most of them are
multicellular organisms), Plants and Animals (multicellular organisms).

Prokaryotic cells have a typical size of 1 to 10 um, a nucleoid (no real nucleus) and no cellular
organelles limited by membranes

The Gram’s stain is a tool for identifying the bacteria, based on differences in their cell walls.

Gram-negative bacteria have three structural layers surrounding the cytoplasm: the outer
membrane and the cytoplasmic membrane which are lipid bilayers, and the cell wall which i1s
made up of a thin layer of peptidoglycan.

Gram-positive bacteria have only two structural layers surrounding the cytoplasm: the
cytoplasmic membrane and the cell wall which is made up of a thick layer of peptidoglycan.

Eukaryotic cells have a size between 10 and 100 um, a real nucleus and a compartmentalized
cytoplasm with a wide variety of organelles.

Plasma Membrane, Endoplasmic Reticulum, Golgi Apparatus, Lysosomes, Peroxisomes,
Vacuoles and Vesicles and the Nucleus are Organelles Composed of Membranes

Ribosomes, Microtubules, Microfilaments, and Intermediate Filaments, Centrioles, Cilia and
Flagella are Nonmembranous Organelles




End-of-Chapter

Thank you for your
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Review of Key Terms

Archaea one of two known domains of prokaryotes; compare with Bacteria
Bacteria one of two known domains of prokaryotes; compare with Archaea

Cell wall a rigid layer present outside the cytoplasmic membrane; confers
structural strength to the cell and protection from osmotic lysis

Chromosome a genetic element containing genes essential to cell function

Cytoplasm the aqueous internal portion of a cell, bounded by the cytoplasmic
membrane

Cytoplasmic membrane the cell’s permeability barrier to the environment;
encloses the cytoplasm

Domain 1s the highest taxonomic rank in the hierarchical biological
classification system, above the kingdom level. There are three domains of life,
the Archaea, the Bacteria, and the Eucarya. Organisms from Archaea and
Bacteria have a prokaryotic cell structure, whereas organisms from the domain
Eucarya (eukaryotes) encompass cells with a nucleus confining the genetic
material from the cytoplasm.



Review of Key Terms

- Eukarya the domain of life that includes all eukaryotic cells

- Eukaryote a cell having a membrane-enclosed nucleus and usually other
membrane enclosed organelles

- Gram stain a differential staining technique in which bacterial cells stain either
pink (gram-negative) or purple (gram-positive) depending upon their structural
makeup

- Nucleoid the aggregated mass of DNA that constitutes the chromosome of cells
of Bacteria and Archaea

« Nucleus a membrane-enclosed structure that contains the chromosomes in

eukaryotic cells



Review of Key Terms

Organelle a membrane-enclosed structure, such as a mitochondrion or chloroplast,
present in the cytoplasm of eukaryotic cells

Organism An independent living unit. Some organisms consist of many cells —
you , a cat, a tree. Others are single cells—pneumonia bacterium, Amoeba.

Organ system A group of organs that work together to perform a particular
function

The circulatory system consists of a heart, arteries, veins, and capillaries, all of
which are involved in moving blood from place to place.

Organ A group of tissues that work together to perform a particular function

An eye contains nervous tissue, connective tissue, blood vessels, and pigmented
tissues, all of which are involved in sight.

Tissue Groups of cells that work together to perform particular functions

Blood, muscle cells, and the layers of the skin are all groups of cells and each
performs a specific function.



Review of Key Terms

- Peptidoglycan : The cell walls of Bacteria contain peptidoglycan.
Peptidoglycan is a polysaccharide consisting of an alternating repeat of N-
acetylglucosamine and N-acetylmuramic acid, the latter in adjacent strands
cross-linked by tetrapeptides. One to several sheets of peptidoglycan can be
present, depending on the organism. The enzyme lysozyme and the antibiotic
penicillin target peptidoglycan, leading to cell lysis.

- Plasmid an extrachromosomal genetic element nonessential for growth

- Prokaryote a cell that lacks a membrane enclosed nucleus and other organelles

- Protists algae and protozoa

- Ribosome a cytoplasmic particle that functions in protein synthesis

- Taxonomy (Greg: Taxis: arrangement; Namos: name) the study of
classification and scientific naming of living things



	Diapositive 1
	Diapositive 2    Background Check   
	Diapositive 3       Learning objectives  
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30
	Diapositive 31
	Diapositive 32
	Diapositive 33
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39
	Diapositive 40
	Diapositive 41
	Diapositive 42
	Diapositive 43
	Diapositive 44   The nucleus
	Diapositive 45
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49
	Diapositive 50
	Diapositive 51
	Diapositive 52   Cell membrane
	Diapositive 53   Cytoplasm
	Diapositive 54   Cytoplasm cont….
	Diapositive 55   Endoplasmic Reticulum
	Diapositive 56   Ribosomes 
	Diapositive 57   Golgi Apparatus
	Diapositive 58   Lysosomes
	Diapositive 59   Mitochondria
	Diapositive 60   Peroxisomes
	Diapositive 61   Cytoskeleton
	Diapositive 62 Centrioles
	Diapositive 63
	Diapositive 64
	Diapositive 65
	Diapositive 66
	Diapositive 67
	Diapositive 68
	Diapositive 69
	Diapositive 70
	Diapositive 71
	Diapositive 72 Comparison Between  Prokaryotic And Eukaryotic Cells
	Diapositive 73 Comparison Between  Prokaryotic And Eukaryotic Cells cont….
	Diapositive 74 Comparison Between  Prokaryotic And Eukaryotic Cells cont….
	Diapositive 75 Comparison Between  Prokaryotic And Eukaryotic Cells cont….
	Diapositive 76 Comparison Between  Prokaryotic And Eukaryotic Cells cont….
	Diapositive 77
	Diapositive 78 End-of-Chapter  Thank you for your attention
	Diapositive 79
	Diapositive 80
	Diapositive 81
	Diapositive 82

