
 

 

 The cell   انخهٛخ

انٕؽذح انجُبئٍخ الأطبطٍخ فً رزكٍت أَظغخ  انخهٛخرؼُذ 

عظى الإَظبٌ، ٔرؾزٕي َٕاح كم خهٍخ ػهى يبدح ؽٌٍٕخ 

 :يظؤٔنخ ػٍ

َقم انظفبد انٕراصٍخ يٍ ٔ إَزبط انًٕاد انلاسيخ نهؾٍبح

ى ْذِ انًبدح انؾًض انُٕٔي  اَثبء إنى الأثُبء ًّ ٔرظُ

 .  (DNA) انٕراصً

ػهى انًبدح انٕراصٍخ، ًٌٔكُٓب أٌ رُُزظ رؾزٕي كم خهٍخ 

َظخًب يٍ َفظٓب ػٍ طزٌق انزكبصز ٔالاَقظبو. ٔثؼذ ػًز 

 .يؾذد، رًٕد انخلاٌب انقذًٌخ

 

 

 

The cell is considered the basic structural unit in the composition of the tissues of the human body. 

The nucleus of each cell contains a vital substance responsible for producing the materials 

necessary for life and for transmitting hereditary traits from parents to offspring. This substance is 

called deoxyribonucleic acid (DNA). Every cell contains genetic material and can produce copies 

of itself through reproduction and division. After a certain lifespan, old cells die. 



تسًُٗ أخشاء انخهٛخ ثبنعضٛبد.  نفٓى انتزكٛت ٔانٕظٛفخ انذلٛمخ نهدسى، يٍ انضزٔر٘ يعزفخ يبْٛخ انخهٛخ ٔكٛف ٚتى تزكٛجٓب

 :زٚخ عهٗ الأخشاء انزئٛسٛخ انتبنٛختحتٕ٘ انخلاٚب انجش

To understand the precise structure and function of the body, it is essential to know what a cell is 

and how it is structured. The parts of the cell are called organelles. Human cells contain the 

following main components: 

ْٙ اندشء انًزكش٘ يٍ انخهٛخ انذ٘ ٚحًم انًخطط الأسبسٙ نٕظبئف انخهٛخ ٔٚحذد يتٗ تًُٕ ٔتتكبثز ٔتًٕد. كًب أَٓب  –انُٕاح 

 . (DNA) تحتٕ٘ عهٗ انحًض انُٕٔ٘

Nucleus – It is the central part of the cell that carries the basic blueprint for the cell’s functions and 

determines when the cell grows, reproduces, and dies. It also contains deoxyribonucleic acid 

(DNA( 

 .ْٙ يزاكش انطبلخ فٙ انخهٛخ ٔتُتح انطبلخ انلاسيخ نًختهف أَشطخ انخهٛخ - انًٛتٕكَٕذرٚب

Mitochondria – These are the power centers of the cell and produce the energy required for various 

cellular activities. 

 .ْٕٔ سبئم ٚشجّ انٓلاو داخم انخهٛخ تطفٕ فّٛ انعضٛبد الأخزٖ –انسٛتٕثلاسو 

Cytoplasm – A gel-like fluid inside the cell in which other organelles are suspended. 

 .تسبعذ ْذِ انشجكخ فٙ يعبندخ اندشٚئبد )يثم انجزٔتُٛبد( انتٙ تُتدٓب انخهٛخ – (ER) انشجكخ الإَذٔثلاسيٛخ

Endoplasmic reticulum (ER) – This network helps process molecules (such as proteins) that are 

produced by the cell. 

 تمع ْذِ اندسًٛبد فٕق انشجكخ الإَذٔثلاسيٛخ، ٔتمٕو ثًعبندخ انتعهًٛبد انٕراثٛخ  –انزٚجٕسٕيبد 

Ribosomes – These particles are found on the endoplasmic reticulum and process genetic 

instructions . 

 .ْذا ْٕ انغشبء انخبرخٙ نهخهٛخ –غشبء انخهٛخ 

Cell membrane – This is the outer membrane of the cell. 

 Chromosomes  انكزٔيٕسٕيبد

  .ٔانجزٔرٍُبد DNA يكضف يٍرزكٍت   انكزٔيٕطٕو

A chromosome is a condensed structure of DNA and proteins. 

 داخم انُٕاح كزٔيٕطٕو 64ٌؾزٕي الإَظبٌ ػهى 

Humans have 46 chromosomes inside the nucleus. 



سٔعًب. اصُبٌ ٔػشزٌٔ سٔعًب يٍ ْذِ انكزٔيٕطٕيبد،  64سٔعًب يٍ انكزٔيٕطٕيبد، نٍظجؼ انًغًٕع  32ًٌزهك انجشز ػبدحً 

 .رجذٔ يزشبثٓخ فً كم يٍ انذكٕر ٔالإَبسرظًى انكزٔيٕطٕيبد انغظًٍخ، 

Humans typically have 23 pairs of chromosomes, making a total of 46. Twenty-two of these pairs, 

called autosomes, appear similar in both males and females. 

ٌطُهق ػهى انشٔط انضبنش ٔانؼشزٌٍ يٍ انكزٔيٕطٕيبد اطى انكزٔيٕطٕيبد انغُظٍخ، ٌٔخزهف ثٍٍ انذكٕر ٔالإَبس. رًزهك الإَبس 

 .ٔاؽذ Y ٔاؽذ ٔكزٔيٕطٕو X ، ثًٍُب ًٌزهك انذكٕر كزٔيٕطٕوXX أٔ X َظخزٍٍ يٍ انكزٔيٕطٕو

The twenty-third pair of chromosomes is called the sex chromosomes, and it differs between males 

and females. Females have two X chromosomes (XX), while males have one X chromosome and 

one Y chromosome (XY(. 

 (  (Deoxyribonucleic Acid (DNA ) انحًض انُٕٔ٘

 : DNA  عشيء طٌٕم ؽهشًَٔ انشكم يٕعٕد داخم َٕاح كم خهٍخ يٍ خلاٌب انغظى. ْٕ انًبدح انزً رُزقم يٍ اَثبء إنى ْٕ

 .الأثُبء، ٔرؾزٕي ػهى عًٍغ انًؼهٕيبد انلاسيخ نجُبء انكبئٍ انؾً ٔانؾفبظ ػهى ٔظبئفّ انؾٌٍٕخ

DNA: is a long molecule with a double helical structure found inside the nucleus of every cell in 

the body. It is the hereditary material that is passed from parents to offspring and contains all the 

information necessary to build an organism and maintain its vital functions 

  (Genotype ) انٕراصٍخ ٔانظفبد نهًؼهٕيبد انؾبيهخ انغشٌئبد آَب ػهى انٕراصٍخ انًبدح رؼزف

Genetic material is defined as the molecules that carry hereditary information and traits, known as 

the genotype. 

 DNAاٍٚ ٕٚخذ ال 

 :ثشكم رئٛسٙ فٙ DNA ٕٚخذ انـ

 انجلاستٛذاد انخضزاء )فٙ انُجبتبد(. 3                انًٛتٕكَٕذرٚب. 2    )َٕاح انخهٛخ )فٙ انخلاٚب حمٛمٛخ انُٕاح .1

Where is DNA found? 

DNA is mainly found in: 

1. The nucleus of the cell (in eukaryotic cells). 

2. Mitochondria. 

3. Chloroplasts (in plant cells). 

 

 

 



 DNA يصطهحبد يًٓخ يزتجطخ ثبنـ

 ٚحًم تعهًٛبد نصُع ثزٔتٍٛ يعٍٛ DNA اندٍٛ: خشء يٍ

 اندُٕٛو: كم انًبدح انٕراثٛخ نهكبئٍ انحٙ

Important terms related to DNA 

Gene: A segment of DNA that carries instructions for producing a specific protein. 

Genome: The complete set of genetic material of an organism 

 The basic unit of (DNA)           (DNA )نٕحذح انجُبئٛخ نهـا

 .يٍ ٔؽذاد طغٍزح يزكزرح رظًى انٍُٕكهٍٕرٍذاد DNA ٌزكٌٕ انـ

DNA is composed of small, repeating units called  nucleotides. 

 

 Deoxyribose ( DNA )الأكظغٍٍ يُقٕص راٌجٕسي َٕٔي ؽبيض ايب انٕراصٍخ انًبدح ركٌٕ انُٕاح ثذائٍخ ؽٍبءالأ فً 

nucleic acid  ٔراٌجٕسي َٕٔي ؽبيض ا(RNA )  Ribonucleic acid 

In prokaryotic organisms, the genetic material may be: 

Deoxyribonucleic acid (DNA) or Ribonucleic acid (RNA( 

 :          Each nucleotide consists of ٌزكٌٕ كم ٍَٕكهٍٕرٍذ يٍ

 ٍٍطكز يُقٕص الأكظغ  Deoxyribose sugar 

 يغًٕػخ فٕطفبد            Phosphate group 

 قبػذح ٍَززٔعٍٍُخ             Nitrogenous base 

 

 



 انمٕاعذ انُٛتزٔخُٛٛخ

 :رُقظى انقٕاػذ انٍُززٔعٍٍُخ إنى َٕػٍٍ

 كهزب ؽٍش Guanine ٔانكٕاٍٍَ Adenine الادٍٍَ ٔرشًم انؾهقخ صُبئٍخ يزكجبد ًْٔ Purines - انجٕٛرُٚبد . ا

 . DNA ٔ RNA فً يٕعٕدح ركٌٕ انقبػذرٍٍ

 

 

 : ًْ قٕاػذ صلاس ٔرشًم انؾهقخ اؽبدٌخ يزكجبد ًْٔ Pyrimidines – انجزيٛذُٚبد ة

  DNA ٔ RNA فً يٕعٕد( ( Cytosin انظبٌزٕطٍٍ

  RNA فً ٔلإٌعذ DNA فً فقظ يٕعٕد( ( Thymine انضبًٌٍٍ

  DNA فً ٔلإٌعذ RNA فً فقظ يٕعٕد( ( Uracil انٍٕراطٍم

 

 



 DNA انزٔاثط فٙ خش٘ء انـ

ٌ انعًٕد انفمز٘ ندش٘ء انـ تزثط ثٍٛ انسكز ٔانفٕسفبد:    انزاثطخ انفٕسفبتٛخ انسكزٚخ.  1 ّٕ  DNA تك

 :  انزٔاثط انٓٛذرٔخُٛٛخ.  2

 DNA انشكم اندشٚئٙ نهـ يًٓخ نهتضبعفتكٌٕ ضعٛفخ َسجٛبً نكُٓب  تزثط انمٕاعذ انُٛتزٔخُٛٛخ ثجعضٓب

Bonds in the DNA molecule: 

Sugar–phosphate bond: 

Connects the sugar and phosphate molecules, forming the backbone of the DNA molecule. 

Hydrogen bonds: 

Connect the nitrogenous bases to each other. They are relatively weak, but very important for DNA 

replication. 

 انقٕاػذ انٍُززٔعٍٍُخ فً انذاخم ٌزكٌٕ يٍ طهظهزٍٍ يزؼبكظزٍٍ الارغبِ(Double Helix)  شكم نٕنت يشدٔط DNA ٌزخذ انـ

 . انظكز ٔانفٕطفبد فً انخبرط

 3592اكزشف ْذا انشكم انؼبنًبٌ عًٍض ٔارظٌٕ ٔفزاَظٍض كزٌك ػبو  ·

Molecular shape of DNA: 

DNA takes the shape of a double helix It consists of two antiparallel strands The nitrogenous bases 

are on the inside The sugar and phosphate are on the outside. 

This structure was discovered by James Watson and Francis Crick in 1953. 

 

 



 DNA انحًض انُٕٔ٘  ٔظبئف

 · :انًؼهٕيبد انٕراصٍخ رخشٌٍ.  3

 ٔغٍزْب (ٌؾذد انظفبد انٕراصٍخ )نٌٕ انؼٍٍٍُ، نٌٕ انشؼز، انطٕل ٌؾًم انزؼهًٍبد نجُبء ٔرشغٍم انكبئٍ انؾً 

   :انزضبػف.  3

 ٌضًٍ َقم انًؼهٕيبد انٕراصٍخ ثذقخ ػُذ اَقظبو انخلاٌب ٌُقظى إنى شقٍٍ ٌٔجًُ كم شق انُظف انًكًم نّ

 .إَزبط انجزٔرٍُبد.  2

 ٌب ٔٔظبئفٓب.( انزؼهًٍبد انلاسيخ لإَزبط انجزٔرٍُبد انضزٔرٌخ نجٍُخ انخلاDNAٌٕفزّ انؾًض انُٕٔي )

Functions of DNA (Deoxyribonucleic Acid): 

1. Storage of genetic information: 

DNA carries the instructions needed to build and operate a living organism. It determines 

inherited traits such as eye color, hair color, height, and others. 

2 . Replication: 

DNA splits into two strands, and each strand builds its complementary half. This ensures 

accurate transfer of genetic information during cell division. 

3 . Protein production: 

DNA provides the instructions necessary for producing proteins that are essential for the 

structure and functions of cells. 

 

 (DNA) خصبئض انحًض انُٕٔ٘

 .صبثذ انززكٍت فً عًٍغ أَظغخ انغظى .3

 .(يقبٔو نهظزٔف انجٍئٍخ )انؾزارح، انزطٕثخ، انزؼفٍ .3

 .ٌجقى نفززاد سيٍُخ طٌٕهخ ًٌٔكٍ الاطزفبدح يُّ فً انفؾٕص انغُبئٍخ .2

 .ثبطزضُبء انزٕائى انًزطبثقخ ٌخزهف يٍ شخض َخز، ؽزى ثٍٍ أفزاد انؼبئهخ انٕاؽذح .6

Properties of DNA: 

1. It has a stable structure in all tissues of the body. 

2. It is resistant to environmental conditions such as heat, humidity, and decay. 

3. It remains intact for long periods and can be used in forensic investigations. 

4. It differs from one person to another, even among members of the same family, except 

for identical twins. 

 

 

 



 (DNA) نًبدح انٕراثٛخأًْٛخ ا

 :فً كَّٕ أداح دقٍقخ عذاً فً DNA ركًٍ أًٍْخ

 رؾذٌذ ٌْٕخ انغضش انًغٕٓنخ ٔ انزؼزف ػهى ٌْٕخ الأشخبص. 

 إصجبد أٔ َفً انُظََت. 

 كشف يزركجً انغزائى ٔرثطٓى ثًظزػ انغزًٌخ. 

 انًظبًْخ فً انذراطبد انطجٍخ ٔانٕراصٍخ. 

 

Importance of Genetic Material (DNA): 

DNA is extremely important because it is a highly accurate tool used in: 

 

 Identifying individuals and determining the identity of unknown bodies. 

 Proving or disproving biological relationships (parentage). 

 Identifying criminals and linking them to crime scenes. 

 Contributing to medical and genetic research. 

 

 

 

 

 

 



 يزاحم استخزاج انجصًخ انٕراثٛخ 

 DNAاستخلاص انـ  -1

 يضم انذو أٔ انهؼبة أٔ انشؼز  ػٍ يكَٕبد انؼٍُخ انجٍٕنٕعٍخ DNAظم انـف

DNA extraction: 

 Separating DNA from the components of a biological sample such as blood, saliva, or hair. 

 

 

  (Real-Time PCRانتمذٚز انكًٙ ) -2

 نهزأكذ يٍ طلاؽٍزّ نهزؾهٍمDNAقٍبص كًٍخ َٔقبٔح انـ

Quantification (Real-Time PCR):  

Measuring the amount and purity of DNA to ensure it is suitable for analysis. 

 



  (PCRانتضخٛى ) -3

 نهؾظٕل ػهى كًٍخ كبفٍخ نهفؾض (STRsرضخٍى يُبطق ٔراصٍخ يؾذدح )

Amplification (PCR): 

 Amplifying specific genetic regions (STRs) to obtain a sufficient quantity for examination. 

 

 (Genetic Analyzerاندُٛٙ )انتحهٛم  -4

  ؽظت انؾغًٕإظٓبرْب ػهى شكم قًى ٔراصٍخ PCRفظم َٕارظ انـ 

Genetic analysis (Genetic Analyzer): 

 Separating PCR products according to size and displaying them as genetic peaks. 

 

 



 انُتبئح ٔانتطجٛمبد

 يانًمبرَخ ٔانتطبثك اندُبئٙ ٔانطتٔاخزاء  استخزاج انجصًخ انٕراثٛخ 

 

 

 

  

 

 

  

 

 

 

 

 

 


