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Overview: The Fundamental Units of Life

« All living organisms are made of simple structural
and functional units (cells)
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* So cell is the simplest structure that can live
s O (Say USs Taasdf 8 2080 i
* Cells are too small to be seen with the naked eye
el Gl Al A5 ) (S Y e
« Sclentists use microscopes to see cells
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How cells can be seen W Ay, S S

 In a light microscope (LM), visible light passes
through a specimen and then through glass lenses,
which magnify the image
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« Specimens can be magnified up to 1000 times the
actual size of the specimen
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 Most structures Inside the cell, Including
organelles (membrane-enclosed compartments),
are too small to be seen by light microscope
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* Two basic types of electron microscopes (EMS)
are used to study sub-cellular structures
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* |t can resolve biological structures as small as (2
nanometers) and can magnify up to 100.000 times
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Electron Microscope (EM) gy
B0
Instead of light, the EM uses a beam of electrons
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« Scanning electron microscopes (SEMSs) focus a
beam of electrons onto the surface of a specimen,
providing images that look 3-D

Lasd Al elans U g ASIY) priialie
*Transmission electron microscopes (TEMS)
focus a beam of electrons through a specimen.

TEMSs are used to study the cell internal structure
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TECHNIQUE

Image 3 sl
(a) Light Microscope (sl sexll)

Light micrograph of a protist, Paramecium.
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(b) Electron Microscope (s 5S¥) yeaall)

Scanning electron micrograph of Paramecium. Transmission electron micrograph of Paramecium
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TECHNIQUE RESULTS

(a) Scanning electron microscopy (el 5 SV jeaall) Cilia «lay! 1pm

(b) Transmission electron microscopy (B4l 5 S eaall)  Longitudinal
section of
Cilium

Cross section
of cilium
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Eukaryotic & prokaryotic cells 4l 8)sill 4udda LAY
el

* The basic unit of every organism is one of two
types of cells: prokaryotic (or) eukaryotic
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» Only organisms of the Domains Bacteria and
Archaea are prokaryotic cells
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Prolearyotic Cell
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Prokaryotic cell
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Chloroplasts

Mitochondria

Ribosomes

Endoplasmic
reticulum

Membrane .' ) Golgi body
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Eukaryotic cell
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 Plant and animal cells are eukaryotes, what is the
difference between them.
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— Lysosomes & centrioles are found in animal cells but
not in plant cells
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— Plant cells have: cell wall, chloroplasts, and a central
vacuole not found in animal cells
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The endomembrane system  4ualall 4,58 daghiia
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Endomembrane system is composed of the different

membranes that are suspended in the cytoplasm within

a eukaryotic cell. These membranes divide the cell into

functional and structural compartments, or organelles.
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Components of the Endo-Membrane System
ia shaiall 53¢ At ,l1 G (Sl

» Plasma membrane = ol e Laadl
» Nuclear envelope 3.5 Blall
» Endoplasmic reticulum 4 3L 521 4,4
» Golgi apparatus (bodies) wals alual i 35l
» Lysosomes daalel) alual)
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Plasma membrane 2 D) s Ldall

 The plasma membrane is a selective barrier
that allows passage of oxygen, nutrients (to cell),
and wastes (from cells).
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* The general structure of a biological membrane is
a double layer (bi-layer) of phospholipids , protein
and carbohydrates
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The Nucleus “Information Centre” sl cileglas S 503l 5l

 The nuclear envelope encloses the nucleus, nuclear
envelop Is a double membrane; each consists of a lipid
bilayer
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 The nucleus controls cell activities
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 The nucleus contains most of DNA
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 In the nucleus: DNA + proteins form genetic
material called chromatin
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* Chromatin condenses to form chromosomes

Quj‘}ﬁj‘)ﬂ\ i .~! Q‘J._}Bu)‘)ﬁ\ ~:~S.~.~ °

* The nucleolus is located within the nucleus and is the

site of ribosomal RNA (rRNA) synthesis

s sn ol Ul e 32185 ()Sa a5 8)sil) Jala 4y gl o83 e

This Presentation is NOT an Alternative to the Textbook! 2nd semester 2019/2020



The nucleus

4o 6i) Nucleolus
e . . Nuclear Pore
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contains the genetic material
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Two membrane layers
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Ribosomes “Protein Factories” "l sl aibas" <l s ) sul

* Ribosomes are particles made of ribosomal RNA(rRNA)

and protein
Gl 5 35 " e sma sl L aea® (5 551l) (amadl (e Cila s sl Il gl o

* Ribosomes are synthesized in the nucleolus, which is

found in the nucleus
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* Ribosomes carry out protein synthesis
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Ribosomes <la g 3ol 1!

« Some ribosomes are:

— Free (free ribosomes) suspended in
cytoplasm

(SN sanl) 020 o3l 6 B eyl M) (o —

— Bound (bound ribosomes) attached to the
endoplasmic reticulum or the nuclear envelope
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Ribosomes are the cell’s
protein factories.
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Endoplasmic Reticulum A Pl gai¥) A

* The endoplasmic reticulum (ER) accounts for
more than half of the total membrane in many
eukaryotic cells

* There are two distinct regions of ER:
— Smooth ER, which lacks ribosomes
(Cleosisny o o 5iad V) elulall d9a )30 iV ASWEN —

— Rough ER, with ribosomes attaching its surface
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Rough Endoplasmic Reticulum

. ﬂ Ribosomes

Smooth Endoplamic Reticulum

Rough endoplasmic
reticulum
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Functions of Smooth ER  slalall 4 Pl gaiy) Akl caills g

* Synthesizes lipids sl aias
» Metabolizes carbohydrates <! s SN i
» Detoxifies poison aseudl Ja 3

» Stores calcium aspadlSI) ) A5
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Functions of Rough ER 4l da 350 gai¥) Al Caills g

— Makes additional membrane
Lol sl Lt iomy dpmall dpe Dl pui¥) ASe 5
— Distribution of manufactured proteins
daiaall iyl a5 _
— A membrane factory for the cell
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Golgl Apparatus: Shipping and Recelving
Center e

« Golgi apparatus consists of flattened membranous
sacs

dadaie GAST e alin Dl 0sSh
« Functions of Golgi apparatus (s J4a il
— Modifies products (proteins + lipids) of the ER
(Cspall s Clisi s yall ) dae 5O s3] ASAl) Cladiie dpgd —
— Recelive & pack materials into transport vesicles
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Receiving & Packing materials into transport vesicles
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Lysosomes: Digestive Compartments dealgdl abual

A lysosome is a membranous sac of hydrolytic
enzymes that can digest macromolecules such as
proteins, fats, polysaccharides, and nucleic acids.
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* Lysosomes also use enzymes to recycle the cell’'s
organelles
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Digestion
Vesicle containing xag
damaged mitochondrion
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Lysosome fusing with vesicle containing damaged
organelle and digesting and recycling its contents
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Energy-Converting Organelles 4l 4 gaal) ciluzal)
« Mitochondria & Chloroplasts
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— They are not part of the endo-membrane system
Adalall pie V) dashaie g la a8 —

— They have a double membrane (inner and outer
membrane and in-between a space called inter-
membrane space) in addition to a matrix
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Mitochondria L oS giaall

 Mitochondria are the sites of cellular respiration
which is a metabolic process that generates ATP.
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» Mitochondria have 2 internal compartments
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* Inter-membrane space A O

« Mitochondrial matrix contain materials necessary for
ATP generation
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Chloroplasts &) paadd) calasiuSl)

* Chloroplasts are the photosynthesizing organelles
of plants
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* Photosynthesis is the conversion of light energy
to chemical energy of sugar molecules
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* Chloroplasts contain mainly the green pigment
(chlorophyll) and others
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The Cytoskeleton and Cell Surfaces

A complex network of filaments and microtubules
which forms a structural framework known
as Cytoskeleton.
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Types of Cytoskeleton

Nucleus

Nucleus
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s Intermediate filament Microfilament

Microtubule

Microtubule Intermediate filament Microfilament
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The Cytoskeleton and Cell Surfaces

A complex network of filaments and microtubules
which forms a structural framework known

as Cytoskeleton.

Flagella and cilia are considered part of the
cytoskeleton. The microtubules control the
movement of the cilia and flagella.
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Cilia and Flagella L) gu) g IRY)

« Both cilia and flagella are made of microtubules.
* Microtubules causes cilia and flagella to move.

Cilia are short, hair-like extracellular Flagella are long, threadlike
Definition structures structures
Length Short Longer than cilia,
Rotational, like a motor, very fast moving  Wave-like, slow movement than
Motion cilia
Number Many (hundreds) per cell Few (less than 10) per cell
Found in Eukaryotic cells Eukaryotic and prokaryotic cells
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Cilia Flagella

Figure 7-38 Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.
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Extracellular components LIz A Gl

* These extracellular structures include:
— Cell walls of plants
bl LIAL! 5 o1l Hlasd)
— Extracellular matrix ECM of animal cells
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Cell Walls of Plants

— Cell wall distinguishes plant cells from animal cells.

) pall AR e Al Adal g Al Jlasd) e —
* The cell wall protects the plant cell, maintains its shape.

 Plant cell walls are made mainly of cellulose and
polysaccharides & protein

sl by Sl ) AlaWh el pe bl cilill (g glad) plaall o) oS3y o
O gl

« Plant cell walls may have multiple layers:
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— Primary cell wall: relatively thin and flexible

Al sl s

— Middle Lamella: thin layer between primary walls
of (2) adjacent cells

Cnitaile GeblAT A V) o) u dad ) ddas g dnda —

— Secondary cell wall (in some cells): thick layer
between the plasma membrane and the primary
cell wall. @it s s
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Plasmodesmata
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Primary cell wall
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Cytoplasm
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Plasma membrane
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Extracellular Matrix (ECM) of Animal Cells
4 old z A Sl

- Animal cells lack cell walls but are covered by
extracellular matrix (ECM)
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 The ECM Is made up of collagen fibers which
holds cells together and protects the plasma
membrane
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Cells: the simplest collection of matter that
can live.
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Cell theory: all living things are composed
of cells and that all cells come from other
cells.
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Light microscope (LM): Light passes
through a specimen then through glass lenses
into the viewer’s eye.

@ ey Al DA ¢ suall jar (Agulll gl
caldall (e ey daala 3l Gliaall

Resolution: the ability to distinguish
between small structures.

Bopoall sl G Sl e sl jledaY) s 8

Electron microscope (EM): a very powerful
microscope used to see very small structures.
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Prokaryotic cells: cells that have no true
organelles and no nucleus.

S dids Glume o o siad Y LA 3153 A o) DA
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Eukaryotic cells :cells that have true
organelles and true nucleus.

sdiia cluae o (s giad LA 131 il di88s LA
A 3 e Ul (6 5ia

Selective permeability: controlling the
movement of molecules into and out of the
cell
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Phospholipid bilayer: a double layer of
phosphorated lipids (fats).

Sl (e A g 30 A5k o8 1dy ) pheadl) ilagll
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Nuclear envelope: double membrane with
pores that allow material to flow in and out
of the nucleus.
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Endoplasmic reticulum: to a network of
cellular membranes.

Tl LB 1 e A A P 9Ty A

Ribosomes: are involved in the cell’s protein
synthesis.

R 3 55,0 ol e Al e 1ila g gl

Vesicles

D lay gall

Golgi apparatus: functions in conjunction
with the ER by modifying products of the
ER.

Zpa 35k 51 AL e ) VL oy 1oalsn Sl
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Lysosome: a membranous sac containing
digestive enzymes.

Clay 33 (5 5y (ALie GaS e 3 ke sasdlgd) anaad)
daala

Vacuoles: membranous sacs that are found in
a variety of cells and possess an assortment
of functions.
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Mitochondria: the organelle responsible for
cellular respiration.
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Chloroplasts: the photosynthesizing
organelles of plants.
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Photosynthesis: the conversion of light
energy to chemical energy of sugar
molecules.

ala ) Ay gesall A8l o sat sa 5 Aguall )
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Cytoskeleton: a network of protein fibers,
that functions in cell structural support and
motility.

Al Al 5 A g ) LIV (e A0 1 o 1A JSagd)
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Microfilaments :(actin filaments) support
the cell’s shape and are involved in motility.

JSE aaas e Jasip (Y1 Lo sad ) AR BA b gAY
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Intermediate filaments: reinforce cell shape
and anchor organelles.
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Microtubules: (made of tubulin) shape the
cell and act as tracks for motor protein .
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Extracellular matrix (ECM): composed of
strong fibers of collagen, which holds cells
together and protects the plasma membrane.
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Mesophyll :Leaf ground tissue.
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Middle lamella: A sticky layer lies between
adjacent plant cells.
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Lignin :the main component of wood.

sl bl o oS s gaiagdl)

Fibers: long and thin, arranged in bundles.
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Cell wall: rigid structures that protect and
provide skeletal support that helps keep the
plant upright against gravity.
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