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A tour of the cell
All living organisms one made of cells

The simplest collection of 
matter that can be alive

Every cell is produced by the 
reproduction of another cell

Even though cells are too small to be seen with 
the unaided eye their structure is complex, so 
scientists invented microscopes to study the 
structure of the cell and its organelles 

Microscopes

Light microscopes
They use light and glass lenses 
Magnification up to 1000 times

Can’t show most organelles 

Electron microscopes
They use electron beams and 

electromagnetic lenses 
Magnification up to 1 million times 

SEM ( scanning )
Internal structure of the cell 

3D image

TEM ( transmission )
Surface of the cell

2D image

•Magnification ريبكت
•Resolution حوضو
•Contrast 

)ةروصلا يف ةفلتخلما ءايشلأا ينب زييمتلا( نيابت  

Cell Fractionation
Using centrifuges to recognize different organelles
                                       in the cell to study their structure and function يزكرلما درطلا

We start with making a 
homogenate and then use 
centrifuges two separate 
different cell organelles

سناجتم لولحم

The bigger organelles deposit first
لًاوأ بسرتت ربكلأا تاّيضعلا 
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Cells

Prokaryotes Eukaryotes

Bacteria
(normal environment)

Arcahea
(Extremeenvironment)

Plants Fungi Animals Protists

Prokaryotes Eukaryotes
Has a NucleusNo nucleus

One circular chromosome 
in the nucleoid

Many linear chromosomes 
in the nucleus  

No membrane 
bounded organelles

Has membrane 
bounded organelles

Smaller Larger
Cytoplasm bound to 

the membrane 
Cytoplasm between the

 membrane and the nucleus

The capsule prevents the immune 
system from detecting the bacteria

(Movement)

(Adherence)

Similarities between 
prokaryotes and eukaryotes

The plasma membrane is 
not smooth because of the 
hydrophilic heads, and that 
increases the surface area 
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2 centriols 

Central

free or bound 
to the ER 

Only in animal cells 

 ربكأ ةيلخلا حطس ةحاسم تناك ام لك
 لضفأ لكشب فئاظولا لمعت ردقت

Surface to volume are 
 = surface area / volume

 ةيشغأ ىلع يوتحتب ىونلا ةيقيقح ايلاخلا
 )تاّيضع( فرغ ىلإ اهءازجأ لصفتب

•2 centriols 
•Central nucleus 
•Lysosomes 
•The cytoskeleton is made of:-
Microfilaments 
Intermediate filaments 
Microtubules

PeripheralOnly implant cells
• peripheral nucleus
• cell wall
• chloroplast
• Plasmodesmata
•The cytoskeleton made 
of:-
Microfilaments 
Microtubules 

C

-



The nucleus 
Contains the DNA in eukaryotic cells 

ةيلخلا يف ةرهاظ ةّيضع رثكأ يه ةاونلاو
It is surrounded by a nuclear envelope 
that consists of a double membrane, 
each membrane a lipid bilayer

 لك ينئاشغب ةطاحم
 ينتقبط نم ءاشغ
 عبرأب ةطاحم يهف
 نوهدلا نم تاقبط

Pore complexes are pores 
coated in proteins and they 
regulate the entry and exit of 
molecules from the nucleus

The shape of the 
DNA when the cell 
is not dividing 

When the cell starts dividing chromatin, turns 
into chromosomes made of two chromatids, 
and each chromatid carries a copy of the DNA

( DNA and proteins )

On the inside of the inner membrane of the 
nuclear envelope there protein fibers called 
lamina and they keep the shape of the nucleus 

The nucleolus is found in the 
nucleus and it’s the place 
where rRNA is synthesized 

ribosomes synthesize protein using 
the information inherited by the DNA 

Made of protein and rRNA 
The ribosome

free ribosomes (in the cytosol) 
They synthesize proteins that 

work in the cytosol 

Bound ribosomes (nuclear 
envelope and rough ER) 
They synthesize proteins : 
•secretory proteins 
•proteins in organelles 
•membrane proteins 

Ribosomes are made 
of two subunits made 
in the nucleolus
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The endomembrane system

They are continuous or 
connected through vesicles  

Endoplasmic Reticulum 

Away from the nucleus

ER is continuous with the nuclear envelope 

Rough ER 
Functions : 
• membrane factory
• synthesizes proteins 
and glycoproteins 
through ribosomes
• transport vehicles 
(proteins surrounded 
by membranes) 

Smooth ER
Functions : 

• calcium ions storage
• detoxification
• lipid synthesis

• Carbohydrates metabolism  

Golgi apparatus
Flattered membranous sacs called cisternae

Functions:
• modifying products of the ER
• manufacturing some macromolecules 
(carbohydrates in cell wall) 
• sorting and packaging materials into 
transport vesicles   

It has two faces
cis face snd trans face 
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Lysosomes
membranous sac of hydrolytic enzymes 

that can digest macromolecules 
Proteins, carbohydrates fats, nucleic acids 

The environment inside 
the lysosome is acidic 

Intracellular digestion :
•Phagocytosis
•Autophagy
•Apoptosis (programmed cell death)
•Development  

Phagocytosis 

Autophagy

Apoptosis
The lysosomes start leaking their 
enzymes and digesting the cell 

Development
•Hydrolyzing the membranes 
between fingers in human embryos
• Hydrolyzing the tail of frogs during 
maturation 

Vacuoles

• organic and inorganic substances
• pigments
• waste
• toxins

 the whole endomembrane system
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