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تϳϟϭسϣϠϟساϋدةϣترجϣϡبسطϋرضϰϫاηϟرا΋حϫϩذ
بϳϭجاϔϟصϫϝذاϰϓاϘϣϟررةϭϣضϋϭاتϟϠتϔصϋϰϠϳرض
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Overview: The Fundamental Units of Life

� All living organisms are made of simple structural
and functional units (cells)

�ϳϐصϭ طةϳه بسϳفϳظϭϭ ةϳبϳحدات تركϭ نات من΋الكا ϊϳن جمϭرة تتك(اϳϼΧال)

� So cell is the simplest structure that can live

هϲ أبسط هϳكل ϳمكن أن ϳόϳشالΧلϳةلذلك �

� Cells are too small to be seen with the naked eye

ϳ ϻمكن رؤϳة الΧلϳة بالϳόن المجردة�

� Scientists use microscopes to see cells

لرؤϳة الΧلϳةاϣϟجϬرϳستΧدم الόلماء �
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How cells can be seen ː̧̾߭ا ː̻؈̢̬ رؤ ̘̠̾

� In a light microscope (LM), visible light passes
through a specimen and then through glass lenses,
which magnify the image

�ϰالمجهرفϰ΋ϭمرالضϳءϭلالضϼΧنةϳόمنالϭثمϰدساتإلόةالϳمالزجاجϭنهاϰإل
المشاهدϳϋن

� Specimens can be magnified up to 1000 times the
actual size of the specimen

لهاالطبϲόϳالحجمضόف�000إلϰتكبرأنللϳόنةϳمكن�
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� Most structures inside the cell, including
organelles (membrane-enclosed compartments),
are too small to be seen by light microscope

ϳϭة الصϳϐرةϳϻستطϊϳ المجهر الضϲ΋ϭ تϭضϳح تفاصϳل التراكϳب الΧل�

� Two basic types of electron microscopes (EMs)
are used to study sub-cellular structures

اϛϟϹترϲϧϭباϣϟجϬرόϳرفجدا  قϱϭمجهراϷحϳاءϋلماءϳستΧدم�
للϳϼΧااϟدϖϳϗاϟترϳϛبلتϭضϳح

� It can resolve biological structures as small as (2 
nanometers) and can magnify up to 100.000 times 

نانϭمتر ، ϳϭملك قدرة تكبϳر �ϳمكنه أن ϭϳضح تراكϳب حϳϭϳة بحجم  �
ضόف�00.000تصل لـ 
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�Instead of light, the EM uses a beam of electrons 
ϮءϳستΨدϡ اϤϟجϬر اϜϟϹترΣ ϲϧϭزϣة Ϧϣ اϜϴϟϻترϧϭات عϮضاً عϦ اϟض�

� Scanning electron microscopes (SEMs) focus a 
beam of electrons onto the surface of a specimen, 
providing images that look 3-D

Ϙϓطسط΢ اϟعϨϴة تϤس΢ اϜϟϻترϧϭات �
�Transmission electron microscopes (TEMs)
focus a beam of electrons through a specimen. 
TEMs are used to study the cell internal structure 

ϠϟعϨϴةاϟترϴϛب اϟداϝϼΧ ϰϠΧتϤر اϜϟϻترϧϭات �

Electron Microscope (EM)  ا̶߽ر
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(a) Light Microscope (ϰ΋ϭالمجهر الض)

TECHNIQUE Image الصϭرة

(b) Electron Microscope (ϰنϭلكترϻالمجهر ا)
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(a) Scanning electron microscopy (الماسح ϰنϭلكترϻالمجهر ا)

TECHNIQUE RESULTS

(b) Transmission electron microscopy (الناقل ϰنϭلكترϻالمجهر ا)

Cilia  هدابϷا
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Eukaryotic & prokaryotic cells أϳϟϭة حϳϘϳϘة اϭϧϟاة ϭاϳϼΧϟا 
اϭϧϟاة

� The basic unit of every organism is one of two 
types of cells: prokaryotic (or) eukaryotic

ة حϳϘϳϘ( أϭ)اϭϟحد اϷساسϳة ϛ ϝϛϟاϰϫ ϥ΋ اϳϠΧϟة ϰϫϭ أϳϟϭة اϭϧϟاة �
اϭϧϟاة

� Only organisms of the Domains Bacteria and 
Archaea are prokaryotic cells

ا أϳϟϭة ϳϼΧالبكتϳرϳا ϭالبداϳ΋ات ϋبارة ϋن الكا΋نات الحϳة فϋ ϰالم �
prokaryoticاϭϧϟاة

Bacteria Archaea
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ϠΧةϳةϳϟϭاة أϭϧϟا
Prokaryotic cell
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ϠΧةϳ اةϭϧϟة اϳϘϳϘح
Eukaryotic cell
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� Plant and animal cells are eukaryotes, what is the
difference between them.

رϭق إϻ أن هناك بόض الفحقϳقϳات النϭاة الϳϼΧا الحϭϳانϳة ϭالنباتϳة أن بالرϏم من �

– Lysosomes & centrioles are found in animal cells but 
not in plant cells 

مركزϳةجسϳماتأϭهاضمةجسϳماتϋلϰتحتϯϭالنباتϳةϭلϳستالحϭϳانϳةالϳϼΧا–

– Plant cells have: cell wall, chloroplasts, and a central 
vacuole not found in animal cells

راء ϭفجϭة تحتϱϭ الϳϼΧا النباتϳة ϋلϰ جدار Χلϱϭ صلب ϭبϼستϳدات Χض�
مركزϳة ϭهϲ تراكϳب ϳϏر مϭجϭدة فϲ الϳϼΧا الحϭϳانϳة
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Cell membrane Yes Yes

Cell wall Yes No

Mitochondrion Yes Yes

Chloroplast Yes No

Nucleus Yes Yes

Vacuole Yes No

Lysosome No Yes

Centriole No Yes

Structure          Plant cell        Animal cell
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The endomembrane system ϧϣظϣϭة اϳηϏϷة اϟداϳϠΧة

تسϣϭ ϰϣة ϧϣظترتبط الكثϳر من الόضϳات الΧلϳϭة ببόضها البόض بϭاسطة �
اϟداϳϠΧةاϳηϏϷةϧϣظϣϭة 

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 

ذة المنظϭمةالرϳ΋سϳة لهكϭنات الم

►Plasma membrane ϰزمϼشاء البϐال
► Nuclear envelope ϯϭϭف النϼϐال
► Endoplasmic reticulum الشبكة اϻندϭبϼزمϳة
► Golgi apparatus (bodies) ϰلجϭأجسام ج ϭأجهزة أ

► Lysosomes اϷجسام الهاضمة

Hwy FIKE
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� The plasma membrane is a selective barrier
that allows passage of oxygen, nutrients (to cell),
and wastes (from cells).

فاذنبΧاصϳةالΧلϳةϭإلϰمناϟجز΋ϳاتحرϛةفϲالبϼزمϲالϐشاءϳتحكم�
إصطفاϳ΋ة

� The general structure of a biological membrane is
a double layer (bi-layer) of phospholipids , protein
and carbohydrates

ϳةالΧاصهذهϋنالمسϭ΋لهϭلهالمكϭنةالجز΋ϳاتϋنالناتجالϐشاءتركϳب�
هϭϲفرةداتاللبϭϳأكثر،السكاكرϭبόضϭبرϭتϳناتلبϳداتمناϏϷشϳةتتكϭن
الفسفϭرϳةاللبϳدات

Plasma membrane ϲϣزϼبϟاء اηϐϟاI
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برϭتϧϳات

ϭϔسϭϔϟا ϥϣ ϥϳتϘداتطبϳبϟ
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The Nucleus “Information Centre” الΧلϳة مόلϭمات النϭاة مركز 

� The nuclear envelope encloses the nucleus, nuclear
envelop is a double membrane; each consists of a lipid
bilayer

منمزدϭجةطبقةمنϳتكϭنالنϯϭϭالϐشاء-بالنϭاةϳحϳطالنϱϭϭالϼϐف�
النϭاةϭإلϰمنالمϭادبمرϭرتسمحثقϭبϋلϰتحتϱϭاللبϳدات

� The nucleus controls cell activities

الΧلϳةأنشطةفϰالنϭاةتتحكم�

� The nucleus contains most of DNA

�ϯϭاةتحتϭالنϰلϋالحمضϯϭϭ(الدنا)الن
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� In the nucleus: DNA + proteins form genetic
material called chromatin

�ϰاةفϭضالنϣاحϧدϟات+اϧϳتϭبرϟادة اϣϟةاϳΛراϭϟاϰالتϭϰتسم
ϥϳاتϣϭرϛϟبا

� Chromatin condenses to form chromosomes

تتكثف الكرϭماتϳدات لتόطϰ الكرϭمϭزϭمات�

� The nucleolus is located within the nucleus and is the 

site of ribosomal RNA (rRNA) synthesis

�ϰمϭسϭبϳق حمض الرنا الرϳلΧمكان ت ϰهϭ اةϭل النΧة داϳϭالن ϊتق
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اϳϭϧϟة
ϭϧϟةاا

ϯϭϭϧϟا اϧدϟض اϣح

اϑϼϐϟ اϱϭϭϧϟ اϳϠΧϟة اϭϟراϣϭϠόϣϲΛات ϣرϛز 

اϟبرϭتϧϳات
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Ribosomes “Protein Factories”  ماتϭزϭبϳناتاصم"الراϳتϭالبر ϊن"

� Ribosomes are particles made of ribosomal RNA(rRNA) 

and protein

ϭبرϭتϳنات”الرنا الرϳبϭسϭمϰحمض “النϯϭϭ حمض التصنϊ الراϳبϭزϭمات من �

� Ribosomes are synthesized in the nucleolus, which is 

found in the nucleus 

الراϳبϭزϭمات فϲ النϳϭة المϭجϭدة فϲ النϭاةبناءϳتم�

� Ribosomes carry out protein synthesis

الراϳبϭزϭمات مسϭ΋لة ϋن بناء برϭتϳن الΧلϳة �
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Ribosomes اϟراϳبϭزϣϭات

� Some ribosomes are:

– Free (free ribosomes) suspended in 
cytoplasm

(السϳتϭبϼزم)فϰ هϼم الΧلϳة حرةبόض الراϳبϭزϭمات –

– Bound (bound ribosomes) attached to the 
endoplasmic reticulum or the nuclear envelope

بالϐشاء النϯϭϭ أϭ الشبكة Ϡتصϣϖالبόض اΧϷر –
ϲزمϼبϭندϻا
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حرةاϟاϟراϳبϭزϣϭات 

اϣϟرتبطة باηϟبϛة اϧϻدϭبϼزϳϣةاϟراϳبϭزϣϭات 

اϣϟرتبطة باϑϼϐϟ اϯϭϭϧϟاϟراϳبϭزϣϭات 
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Endoplasmic Reticulum اηϟبϛة اϧϷدϭبϼزϳϣة

� 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

(ϻ تحتϋ ϯϭلϰ رϳبϭزϭمات)ء الملساالشبكة اϻندϭبϼزمϳة –

– Rough ER, with ribosomes attaching its surface

(صق بهاتحتϋ ϯϭلϰ رϳبϭزϭمات تلت)المحببةالشبكة اϻندϭبϼزمϳة –
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ء اηϟبϛة اϧϻدϭبϼزϳϣة اϠϣϟسا ϣϟة اϳϣزϼبϭدϧϻة اϛبηϟحببة ا
اϟراϳبϭزϣϭات

 ϱϭϭϧϟا ϑϼϐϟا

اϭϧϟاة

 ϲϣزϼبϟاء اηϐϟا

SmoothER g p
Rough ER
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(ϣϭاتϻ تحتϰϠϋ ϯϭ رϳبϭز)ء اηϟبϛة اϧϻدϭبϼزϳϣة اϠϣϟسا ϣϟة اϳϣزϼبϭدϧϻة اϛبηϟحببة ا(ϣϭزϭبϳر ϰϠϋ ϯϭاتتحت)
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Functions of Smooth ER ϭظاϑ΋ اηϟبϛة اϧϻدϭبϼزϳϣة اϠϣϟساء

� Synthesizes lipids ϊنتصنϭالده

� Metabolizes carbohydrates ϰدراتتبنϳهϭالكرب

� Detoxifies poison السمϭمتزϳل 

� Stores calcium تΧزن الكالسϭϳم

II
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Functions of Rough ER   ϣϟة اϳϣزϼبϭدϧϻة اϛبηϟا ϑ΋ظاϭحببة

– Makes additional membrane

ها تقϭم الشبكة اϻندϭبϼزمϳة المحببة بصنϏ ϊشاء إضافϲ ل–

– Distribution of manufactured proteins 

المصنόةϊ البرϭتϳناتϳتϭز–

– A membrane factory for the cell

للΧلϳةمصنϊ أϏشϳة–
I
if
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� Golgi apparatus consists of flattened membranous 
sacs

ϳتكϭن جهاز جϭلجϰ من أكϳاس مسطحة�

� Functions of Golgi apparatus ϲجϟϭاز جϬج ϑ΋ظاϭ

– Modifies products (proteins + lipids) of the ER

(البرϭتϳنات ϭالدهϭن(ته΋ϳة منتجات الشبكة اϻندϭبϼزمϳة–

– Receive & pack materials into transport vesicles

� ϲلجϭجهاز ج ϲجانب ϯمل إحدόϳ فϳلϐالت ϰفϵمل الجانب اόϳ نماϳر بΧ
كحϭض تصدϳر

Golgi Apparatus: Shipping and Receiving 
Center  ϲجϟϭاز جϬج 0.628
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حϭض استϘباϧϣϠϟ ϝتج 

ϧϣϠϟتج تصدϳرحϭض 

أϳϛاس ϣسطحة

 ϰجϟϭاز جϬج

Receiving & Packing materials into transport vesicles
όϳمل إحدϯ جانبϲ جهاز جϭلجϲ بϳنما όϳمل الجانب اΧϵر كحϭض تصدϳر

Receive
0
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Lysosomes: Digestive Compartments   ةϣاضϬϟا ϡجساϷ

� A lysosome is a membranous sac of hydrolytic
enzymes that can digest macromolecules such as
proteins, fats, polysaccharides, and nucleic acids.

هاضمةإنزϳماتϳحتϏϱϭشاϲ΋كϳسϋنϋبارةاϬϟاضϡالجسم�
ϭالسكرϳاتϭالدهϭنللبرϭتϳنات

� Lysosomes also use enzymes to recycle the cell¶s 
organelles

ة أحد الϭظا΋ف لϸجسام الهاضمة هϭ إزالة أϭ إϋادة تدϳϭر اϷجزاء التالف�
من الΧلϳة
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Energy-Converting Organelles ةϗطاϠϟ ةϟϭحϣϟات اϳضόϟا

� Mitochondria & Chloroplasts 

اϳϣϟتϧϭϛϭدرϳا ϭاϟبϼستϳدات اΧϟضراء�

– They are not part of the endo-membrane system

منظϭمة اϏϷشϳة الداΧلϳةهم Χارج –

– They have a double membrane (inner and outer
membrane and in-between a space called inter-
membrane space) in addition to a matrix

داΧلΧϭ ϰارجϰ بϳنهم حϳز بϳن Ϗشاϭ ϰ΋حشϭة )هم Ϗشاء مزدϭجل–
(داΧلϳة

Contain their own DNA Χاص (دناحمض ال)نϯϭϭ لهم حمض 
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Mitochondria اϳϣϟتϧϭϛϭدرϳا
� Mitochondria are the sites of cellular respiration

which is a metabolic process that generates ATP.

� ϱϭلΧحدث التنفس الϳ(نها طاقةϋ ة تنتجϳ΋ة بناϳملϋ ) ϲفϭϛϭتϳϣ اϳدرϧ اϳϼΧال
حقϳقϳة النϭاة 

� Mitochondria have 2 internal compartments

إلϰ جزϳ΋نمن الداΧلتنقسم المϳتϭكϭندرϳا �

� Inter-membrane space ϰ΋اηϏ ϥϳز بϳح

� Mitochondrial matrix contain materials necessary for 
ATP generation 

فϭسفاتثϼثϲلتϭلϳدالهامةالمϭادتϭجدحϳثاϳϣϟتϧϭϛϭدرϳاحϭηة�
اϷدϳنϭسϳن
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Chloroplasts اϟبϼستϳدات اΧϟضراء

� Chloroplasts are the photosynthesizing organelles 
of plants 

هϋ ϲضϳات البناء الضϲ΋ϭ فϲ النبات اϟبϼستϳدات اΧϟضراء �

� Photosynthesis is the conversion of light energy 
to chemical energy of sugar molecules 

�ϲ΋ϭضϟاء اϧبϟاϳجز ϲة فϳ΋اϳمϳطاقة ك ϰة إلϳ΋ϭل الطاقة الضϳϭتح ϭات السكر ه΋

� Chloroplasts contain mainly the green pigment 
(chlorophyll) and others 

ϭتتكϭن ( ϳلالكلϭرف)ϋلϰ الصبϐة الΧضراء أساسا لبϼستϳدات الΧضراء تحتϯϭ ا�
�من
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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

Microfilament Intermediate filament Microtubule
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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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� Both cilia and flagella are made of microtubules.
� Microtubules causes cilia and flagella to move.

Definition

Cilia are short, hair-like extracellular 
structures

Flagella are long, threadlike 
structures

Length Short Longer than cilia, 

Motion
Rotational, like a motor, very fast moving Wave-like, slow movement than 

cilia

Number Many (hundreds) per cell Few (less than 10) per cell

Found in Eukaryotic cells Eukaryotic and prokaryotic cells

Cilia and Flagella chاϫϻداب ϭاϷسϭاط www.disef.s.ie
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Extracellular components ϧϭϛϣات Χارج اϳϠΧϟة

� These extracellular structures include: 

– Cell walls of plants

ϳةلنباتلϳϼΧا االجدار الΧلϯϭ ل–

– Extracellular matrix ECM of animal cells

المادة الΧارج Χلϳϭة فϲ الϳϼΧا الحϭϳانϳة–
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Cell Walls of Plants

– Cell wall distinguishes plant cells from animal cells.

الحϭϳانϳةالΧلϳةمنالنباتϳةالΧلϳةالΧلϯϭالجدارϳمϳز–

� The cell wall protects the plant cell, maintains its shape.

�ϳلΧال ϰحمϳ تها΋ϳه ϰلϋ حافظϳϭ ة

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

ϳات الόدϳدة باϻضافة الϰ السكرأساسا ϥϣ اϟسϭϠϳϠϳزϳتكϭن الجدار الΧلϯϭ للنبات �
ϭالبرϭتϳن

� Plant cell walls may have multiple layers:

من طبقاتϳتكϭن الجدار الΧلϯϭ للنبات�
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– Primary cell wall: relatively thin and flexible

– ϯϭلΧ جدارϰϟϭأ

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

طبقة ϭسطϳة رقϳقة بϳن الجدر اϭϷلϳة لΧلϳتϳن ملتصقتϳن–

– Secondary cell wall (in some cells): thick layer
between the plasma membrane and the primary
cell wall. ΛاΧϯϭϧلϯϭجدار

ow

a a

III GEMINIS HI

It'm I th

r Y
III oasosf.DEED's His I I

681



This Presentation is NOT an Alternative to the Textbook! 1st semester 2019/2020 

طبϘة ϭسطϳة 

 ϯϭلΧ جدار
ϯϭϧاΛ

 ϯϭلΧ جدار
ϰϟϭأ
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Extracellular Matrix (ECM) of Animal Cells
ϣادة Χارج ϳϭϠΧة

� Animal cells lack cell walls but are covered by 
extracellular matrix (ECM)

ها المادة لϳϼΧا الحϭϳانϳة لϳس لها جدار Χلϯϭ كالϳϼΧا النباتϳة ϭلكن تحϳط با�
الΧارج Χلϳϭة

� The ECM is made up of collagen fibers which
holds cells together and protects the plasma
membrane

ϳϼΧا لϳاف كϻϭجϳن قϳϭة تόمل ϋلϰ تماسك الأتتكϭن المϭاد الΧارج Χلϳϭة من �
 ϲزمϼشاء البϐة الϳم بحماϭتقϭ ض كماόضها البόب ϊم

TO e
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ϳϟاϻϭϛ ϑجϥϳ أ

ϣادة Χارج ϳϭϠΧة

 ϲϣزϼبϟاء اηϐϟا

داϝΧ اϳϠΧϟة اϟحϭϳاϳϧةزϡ سϳتϭبϼاϡϼϫ-ϟ اϳϠΧϟة 
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΢طلμالم ΢طلμف المϳرόت
Cells: the simplest collection of matter that 
can live.

.ϲϫ أبسط تجϤع Ϧϣ اϤϟادة ϪϨϜϤϳ اϟعϴش:الϳϼΨا  

Cell theory: all living things are composed 
of cells and that all cells come from other 
cells.

أϥ أϞϛ ϥ اϜϟاϨ΋ات اϴΤϟة تتϳϼΧ Ϧϣ ϥϮϜا ، ϭ :نظرϳة الΨلϴة
ϯرΧا أϳϼΧ Ϧϣ ϲا تأتϳϼΨϟا Ϟϛ.

Light microscope (LM): Light passes 
through a specimen then through glass lenses 
into the viewer’s eye.

Ϥϳر اϟضϮء ϝϼΧ اϟعϨϴة ϢΛ Ϧϣϭ إϰϟ :المجϬر الπو΋ي
.اϟعدسات اϟزجاجϴة  ϬϨϣϭا إϰϟ عϦϴ اϤϟشاϫد 

Resolution: the ability to distinguish 
between small structures.

.ϴϐرةاϘϟدرة عϰϠ اϟتϴϴϤز  بϦϴ اϟتراϴϛب اϮϗ :μϟة اϹظϬار

Electron microscope (EM): a very powerful 
microscope used to see very small structures.

Ϙة جداً ϳستΨدϟ ϡتϮض΢ϴ اϟتراϴϛب اϟدϴϗ :المجϬر اϹلϜتروني

Prokaryotic cells: cells that have no true 
organelles and no nucleus.

ϴϘة أϳϼΧ ϭا ϻ تΤتϱϮ عϰϠ عضϴات ϳϼΧ :ϴϘΣا أولϴة النواة
.ϻϭ تΤتϱϮ عϮϧ ϰϠاة ϴϘϴϘΣة, ϣعϘدة

Eukaryotic cells :cells that have true 
organelles and true nucleus.

ϴϘϴة ϳϼΧ ϭا تΤتϱϮ عϰϠ عضϴات ϳϼΧ :ϘΣا ϴϘϴϘΣة النواة
.تΤتϱϮ أϳضاً عϮϧ ϰϠاة ϴϘϴϘΣة

Selective permeability: controlling the 
movement of molecules into and out of the 
cell

ϭ Ϧ إϰϟ اϟتΣ ϲϓ ϢϜΤرϛة اϟجزΌϳات ϣ:النفاذϳة اλϻطفاϴ΋ة
.اϴϠΨϟة
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Phospholipid bilayer: a double layer of 
phosphorated lipids (fats).

دات ϲϫ طبϘة ϣزدϭجة Ϧϣ اϴϠϟبϴ:اللϴΒϴدات الفδفورϳة
(ϥϮϫدϟا )رةϔسϔϤϟا.

Nuclear envelope: double membrane with 
pores that allow material to flow in and out 
of the nucleus.

عبارة عϏ Ϧشاء ϣزدϭج ΤϳتϱϮ عϰϠ :الϼϐف النووي
.ϮϘΛب تس΢Ϥ بϤرϭر اϮϤϟاد  ϭ Ϧϣإϰϟ اϮϨϟاة 

Endoplasmic reticulum: to a network of 
cellular membranes.

.شبϜة Ϧϣ اϏϷشϴة اϳϮϠΨϟة:  الϜΒθة اϹندوϼΑزمϴة

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

.ةϣسϟϮΌة عϦ بϨاء اϟبرϭتϲϓ Ϧϴ اϴϠΨϟ:الراΒϳوزومات

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

ϴϣة ϳعϞϤ باϻشتراϣ ϙع اϟشبϜة اϧϻدϭبϼز: جϬاز جولجي
.عϰϠ تΌϴϬة Ϩϣتجات اϟشبϜة اϧϻدϭبϼزϴϣة

Lysosome: a membranous sac containing 
digestive enzymes.

ت عبارة عϴϛ Ϧس ϏشاΤϳ ϲ΋تϱϮ إϧزϤϳا:الجδم الϬاοم
.ϫاضϤة

Vacuoles: membranous sacs that are found in 
a variety of cells and possess an assortment 
of functions.

تϔϠة عبارة عϦ أϴϛاس Ϗشاϴ΋ة ϭتϮجد ϲϓ اϮϧاع Ψϣ:الفجوات
.Ϧϣ اϳϼΨϟا Ϭϟϭا ϭظاϣ ϒ΋تϮϨعة

΢طلμالم ΢طلμف المϳرόت
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Mitochondria: the organelle responsible for 
cellular respiration.

.اϟعضϲ اϤϟسϝϮΌ عϦ اϟتϔϨس اϱϮϠΨϟ:مϴتوϛوندرϳا

Chloroplasts: the photosynthesizing 
organelles of plants.

ϲϫ ϲϓ عضϴات اϟبϨاء اϟضϲ΋Ϯ: الγϼΒتϴدات الπΨراء
.اϨϟبات

Photosynthesis: the conversion of light 
energy to chemical energy of sugar 
molecules.

Ϯϫ تϞϳϮΤ اϟطاϗة اϟضϴ΋Ϯة إϰϟ طاϗة:الΒناء الπو΋ي
.ϴϤϴϛاϴ΋ة ϲϓ جزΌϳات اϟسϜر

Cytoskeleton: a network of protein fibers, 
that functions in cell structural support and 
motility.

Ϫϟ شبϜة Ϧϣ اϴϟϷاف اϟبرϭتϴϨϴة ϭاϟذϱ: الϜϴϬل الΨلوي
.ϭظاϞΜϣ ϒ΋ دعϢ اϟتراϴϛب اϳϮϠΨϟة ϭاΤϟرϛة اϳϮϠΨϟة

Microfilaments :(actin filaments) support 
the cell’s shape and are involved in motility.

د شϭ ϞϜتعϞϤ عϰϠ تΤدϳ( ϮϴΧط اϛϷتϦϴ ) : لدϘϴϗةالϴΨوط 
.اϴϠΨϟة ϭدعϬϟϭ ϪϤا دϭر Σ ϲϓرϛة اϴϠΨϟة

Intermediate filaments: reinforce cell shape 
and anchor organelles.

Μبت تعزز ϭتدعϢ شϞϜ اϴϠΨϟة Ϥϛا ϭت: الϴΨوط المتوγطة
.اϟعضϴات

Microtubules: (made of tubulin) shape the 
cell and act as tracks for motor protein .

شϞϜ ت( ϮϨμϣعة Ϧϣ اϟتϮبϦϴϟϮϴ ) اϷنΒϴΒϴات الدϘϴϗة 
.ϭتعΨϛ ϞϤطϮط سϴر ϠϟبرϭتϨϴات اΤϟرϴϛة

Extracellular matrix (ECM): composed of 
strong fibers of collagen, which holds cells 
together and protects the plasma membrane.

Ϧϣ اϴϟاف ϻϮϛجϳϮϗ ϦϴةتتϥϮϜ : المواد الΨارج Χلوϳة
Ϙتϭ اϤϛ بعضϟا اϬع بعضϣ اϳϼΨϟا ϚاسϤت ϰϠع ϞϤتع ϡϮ

ϲϣزϼبϟشاء اϐϟة اϳاϤΤب.

΢طلμالم ΢طلμف المϳرόت
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Fibers: long and thin, arranged in bundles. .طϠϳϮة ϭرϘϴϗة ϭتϨتظΣ ϲϓ ϢزϷ : ϡلϴافا
Cell wall: rigid structures that protect and 
provide skeletal support that helps keep the 
plant upright against gravity.

تϲϤΤ اϟجدر اϳϮϠΨϟة اϨϟباتأϏشϴة ϴϠλة  :جدر Χلوϳة
.اذبϴة ϭتدعϴϠϜϴϫ ϪϤاً ϴϟبϨϣ ϰϘتμباً إϰϟ أعϰϠ ضد اϟج

΢طلμالم ΢طلμف المϳرόت
Mesophyll :Leaf ground tissue. .ϲ اϮϟرϗةاϨϟسϴج اϷساسϓ ϲ(: النϴδج الوγطي)المϴزوفϴل 
Middle lamella: A sticky layer lies between 
adjacent plant cells.

ϰطγة الوΤϴفμبات:الϨϟا اϳϼΨϟا Ϧϴع بϘزجة تϟ ةϘة طبϴ
.اϤϟجاϭرة

Lignin :the main component of wood. .ϥϮϜϣ أساسΨϠϟ ϲشب:اللϴجنϴن

ECI Extracellularmatrix
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