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 (I  الأضبش انجسَئٍ نهمبدة انىراثُت Molecular Basis of Hereditary 

  DNA and the importance of Proteinsوأهمُت انبروحُه  DNA انحمط انىىوٌ 

ٝ٘عذ أسثغ أّ٘اع ٍِ اىغضٝئبد اىؼخَخ فٜ اىخلاٝب: اىذعٌ، اىغنشٝبد، اىجشٗرْٞبد ٗاىؾَ٘ع اىْ٘ٗٝخ. 

ثْٞخ اىخلاٝب ٗرغبػذٕب ػيٚ إّغبص اىزفبػلاد اىنَٞٞبئٞخ لإّزبط اىَ٘اد اىنَٞٞبئٞخ  رذخو اىجشٗرْٞبد فٜ

اىلاصٍخ ىٖب. ّزمش ٍِ أّ٘اع اىجشٗرْٞبد: اىجشٗرْٞبد اىقْ٘ٝخ، اىجشٗرْٞبد اىْبقيخ، اىَغزقجلاد اىجشٗرْٞٞخ 

رغزطٞغ  فٜ اىخلاٝب ٗلاٗالأّضَٝبد. ٗرْغض الأّضَٝبد، مْ٘ع ٍِ اىجشٗرْٞبد، رفبػلاد مَٞٞبئٞخ ٕبٍخ عذاً 

  اىخيٞخ أُ رؼٞش ٍذح ؽ٘ٝيخ إرا ىٌ رغزطغ رظْٞغ اىجشٗرْٞبد اىزٜ رؾزبعٖب.

Four common types of macromolecules are present in the cells- lipids, 

carbohydrates, proteins, and nucleic acids. Proteins provide structure and 

they help the cells to accomplish chemical reactions to produce needed 

chemicals. Types of proteins include: channel Proteins, carrier proteins, 

receptor proteins and enzymes. For example, Enzymes (types of proteins) 

carry out so important chemical reactions, and the cell will not live long if it 

cannot reliably create the proteins it needs for survival. 

 

رؼذّ ٍؼظٌ خظبئض اىَزؼؼٞبد ٍزؼذدح اىخلاٝب ّبرغخ ٍجبششح ػِ اىجشٗرْٞبد. رؾ٘ٛ اىؾَ٘ع اىْ٘ٗٝخ 

د ٗرأرٜ قذسح اىخيٞخ ػيٚ طْغ ثشٗرِٞ ٍؾذد ٍِ اىَؼيٍ٘بد اىَؼيٍ٘بد اىلاصٍخ ىظْبػخ اىجشٗرْٞب

ٍخطؾ ىظْغ ٝؾ٘ٛ  ٗاىزٛ DNAاى٘ساصٞخ اىَخضّّخ فٜ اىؾَغ اىشٝجٜ اىْ٘ٗٛ اىَْق٘ص الأٗمغغِٞ 

ػيٚ اىَ٘سصبد ٗاىزٜ ٕٜ ػجبسح ػِ سعبئو خبطخ ؽ٘ه مٞفٞخ اىجشٗرْٞبد اىزٜ رؾزبعٖب اىخلاٝب إر ٝؾ٘ٛ 

   رشمٞت ثشٗرِٞ ٍب.

Most of the characteristics of multicellular organisms are the direct result of 

proteins. Nucleic acids contain the information needed to make proteins. The 

cell’s ability to make a particular protein comes from the genetic information 
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stored in the cell’s deoxyribonucleic acid or DNA. DNA is a nucleic acid that 

contains the blueprint for making the proteins the cell needs. DNA contains 

genes, which are specific messages about how to construct a protein. 

 

 DNA  DNA Structure and Function انـوظُفت وبىُت 

 ُّ  قبدس ػيٚ إّغبص شٞئِٞ ٍَِٖٞ عذاًّ ىيَزؼؼٞخ َٕٗب: DNA اىـإ

ُّ ، أٗلاا  ػجبسح ػِ اىَبدح اىنَٞٞبئٞخ اىَغزؼَيخ لإٍشاس اىَؼيٍ٘بد اى٘ساصٞخ إىٚ اىغٞو  DNAإ

 اىزبىٜ ٍِ اىَزؼؼٞبد.

ا   مُ٘  ٗثغجتخظبئض اىَزؼؼٞخ ػِ ؽشٝق اىزؾنٌ ثزشمٞت اىجشٗرْٞبد.  DNA، ٝؾذد صبّٞب

DNA  ،ِٞالأعبط ىفٌٖ مٞف فٖ٘ ْٝظٌ رشمٞت اىجشٗر ُّ َٝيل رأصٞش مجٞش فٜ اعزقلاة اىخيٞخ. إ

 ٕزٓ اىََٖخ ٕ٘ ثفٌٖ ثْٞزٔ اىنَٞٞبئٞخ. DNAْٝغض 

DNA is able to accomplish two very important things for an organism. First, it is 

the chemical used to pass genetic information on to the next generation of 

organisms. Second, DNA determines an organism’s characteristics by 

controlling the synthesis of proteins. Because DNA controls protein synthesis, 

DNA has a great deal of influence over cell’s metabolism. The key to 

understanding how DNA accomplishes this task is in its chemical structure.  

 

 DNA  DNA Structureبىُت 

 ُّ ٕ٘ ٗاؽذ ٍِ ٍغَ٘ػخ عضٝئبد رذػٚ اىؾَ٘ع اىْ٘ٗٝخ ٕٜٗ عضٝئبد ٍزؼذدح ٍظْ٘ػخ ٍِ  DNAإ

ٗؽذاد ٍنشسح رذػٚ اىْٞنيٞ٘رٞذاد. ٝزشمت مو ّٞنيٞ٘رٞذ ٍِ عضٛء عنش، ٍٗغَ٘ػخ ف٘عفبد، ٗأعبط 

ػيٚ عنش خبص ٗاؽذ ٕٗ٘ اىغنش اىشٝجٜ  DNA(. ٝؾ٘ٛ مو ّٞنيٞ٘رٞذ ٍِ ّٞنيٞ٘رٞذاد 1أصٗرٜ )شنو 
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، (C)، اىغٞز٘صِٝ (G)، اىغ٘اِّٞ  (A)ٗمغغِٞ، ٗٗاؽذ ٍِ أسثغ أعظ أصٗرٞخ ٕٜٗ الأدِّٞاىَْق٘ص الأ

 (.2)شنو  (T)ٗاىزَِٞٞ 

 

 RNAبىُت وُكهُىحُذ انـ ببنمقبروت مغ  DNA: بىُت وُكهُىحُذ انـ 1شكم 

Figure1: Structures of DNA and RNA Nucleotides 

 

DNA is one member of a group of molecules called nucleic acids. Nucleic acids 

are large polymers made of many repeating units called nucleotides. Each 

nucleotide is composed of a sugar molecule, a phosphate group, and a 

nitrogenous base (figure 9.1). DNA nucleotides contain one specific sugar, 

deoxyribose, and one of four different nitrogenous bases: Adenine (A), guanine 

(G), cytosine (C), and thymine (T). 

 

خطٜ أخش. ٝشنو  DNAخطٜ ؽ٘ٝو ٗاىزٛ ٝقزشُ ٍغ عضٛء  DNAىزشنو عضٛء رْؼٌ اىْٞنيٞ٘رٞذاد 

اىَقزشِّٞ ؽيضُٗ ٍؼبػف رٗ عنشٝبد ٗف٘عفبد فٜ اىغبّت اىخبسعٜ، ٗالأعظ  DNAىـ اششٝطٜ 

  RNA  جزيء
 DNA جزيء   
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مَٞٞبئٞخ  سٗاثؾالأصٗرٞخ إىٚ داخو اىؾيضُٗ. رغبػذ اىْٞنيٞ٘رٞذاد ػيٚ صجبد اىجْٞخ اىؾيضّٗٞخ ثزشنٞو 

. ٝؼزَذ رشنٞو اىؾيضُٗ اىَؼبػف ػيٚ ثِٞ الأعظ الأصٗرٞخ اىَزقبثيخ ػؼٞفخ رذػٚ سٗاثؾ اىٖٞذسٗعِٞ

اىَقزشّخ ثطشٝقخ ٍؾذدح ىزشنٞو اىشٗاثؾ اىنَٞٞبئٞخ. ٝقزشُ دائَبً الأدِّٞ ٍغ ٗنيٞ٘رٞذاد ٍِ مو ششٝؾ اىْٞ

 .(C≡G)ٗاىغ٘اِّٞ ٍغ اىغٞز٘صِٝ  (A=T)اىزَِٞٞ  

 

 DNAالأزوحُت انمىجىدة فٍ  الأضص: الأوىاع الأربغ مه 2شكم 

Figure 2: the four nitrogenous bases that occur in DNA 

 

The DNA nucleotides can combine into a long linear DNA molecule that can 

pair with another linear DNA molecule. The two paired strands of DNA form a 

double helix, with the sugars and phosphates on the outside and the nitrogenous 

bases in the inside of the helix. The nucleotides help stabilize the helical 
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structure by formic weak chemical interactions, called hydrogen bonds.  The 

formation of the double helix depends on the nucleotides from each strand of 

DNA pairing in a particular way to form hydrogen bonds. Adenine pairs with 

thymine and guanine pairs with cytosine.  

 

 DNA Base of Pairing in DNA Replicationنـ االإقخران فٍ حعبػف أضبش 

ىزغزَش، ىزىل ٝزٌ ّغخ  DNAْزظ خيٞزِٞ ثْزِٞ. رؾزبط ملا اىخيٞزِٞ إىٚ رػْذٍب رَْ٘ اىخيٞخ ٗرْقغٌ، 

ػيٚ أعظ  DNAىيخيٞخ الأً ىٞزٌ رأٍِٞ ّغخخ إىٚ مو خيٞخ عذٝذح. رؼزَذ ػَيٞخ رؼبػف  DNA عضٝئبد

ٕٜ ّفغٖب  DNAىـ ٗػيٚ ػذحّ أّضَٝبد، ٗرنُ٘ اىؼَيٞخ اىؼبٍخ ىزؼبػف ا DNAق٘اػذ الاقزشاُ ىـِ 

 رقشٝجبً فٜ عَٞغ اىخلاٝب.

When a cell grows and divides, two new cells result. Both cells need DNA to 

survive, so the DNA of the parent cell is copied. One copy is provided to each 

new cell. The process of DNA replication relies on DNA base pairing rules and 

many enzymes. The general process of DNA replication is the same in most 

cells. 

 

 DNAـِ ثبلاسرجبؽ ث )مبعشح اىؾيضُٗ(ػْذٍب رجذأ أّضَٝبد رذػٚ ٕٞيٞنبص  DNAػف رؼبٝجذأ  -1

 (.3a   ٗ3bٗٝشنو ٕزا فقبػخ اىزؼبػف )شنو DNAٗرفظو ششٝطٜ 

ث٘ىَٞٞشاص، ثذٍظ  DNA، ٝقً٘ أّضٌٝ أخش ٝذػٚ DNAػْذٍب رفظو أّضَٝبد ٕٞيٞنبص ششٝطٜ  -2

. رذخو اىْٞنيٞ٘رٞذاد ٍقبثو اىششٝؾ اىقذٌٝ اىغذٝذ DNAاىؾشح ىزشنٞو ششٝؾ  DNAّٞنيٞ٘رٞذاد 

 مو ٍ٘قغ رجؼبُ ىق٘اػذ اقزشاُ الأعظ:

 (. c, d 3)شنو (C)ٍغ اىغٞز٘صِٝ   (G)ٗغ٘اِّٞ (T)ٝقزشُ ٍغ رَِٞٞ   (A)أدِّٞ         
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 اىخيٞخDNA فٜ ٍنبُ ٗاؽذ فقؾ ػيٚ ؽ٘ه عضٛء  فٜ خلاٝب ثذائٞبد اىْ٘ٙ، رجذأ ٕزٓ اىؼَيٞخ -3

أطو اىزؼبػف. فٜ خلاٝب ؽقٞقٞبد اىْ٘ٙ، رجذأ ػَيٞخ اىزؼبػف فٜ ٍ٘اقغ ٝذػٚ ٕزا اىَنبُ ٗ

ٍغ  DNAّقبؽ رؼبػف  ريزقٜ. ػْذٍب DNAٍخزيفخ فٜ ّفظ اى٘قذ ػيٚ ؽ٘ه عضٛء اىـ

(. ٗثبىْزٞغخ ٝزشنو عضٝئٜ 3e)شنو  DNAثؼؼٖب، فٖٜ رشرجؾ ٗٝزٌ رشنٞو ششٝؾ عذٝذ ٍِ 

DNA ٍزطبثقِٞ ٍؼبػفٜ اىششٝؾ. 

DNA replication begins as enzymes, called helicases, bind to the DNA and 

separate the two strands of DNA. This forms a replication bubble (figure 3a 

and 3b). 

As helicases separate the two DNA strands, another enzyme, DNA 

polymerase incorporates DNA nucleotides into the new DNA strand. 

Nucleotides enter each position according to base-pairing rules-adenine (A) 

pairs with thymine (T), guanine (G) pairs with cytosine (C) (figure 3c and d). 

In prokaryotes cells, this process starts at only one place along the cell’s 

DNA molecule. This place is called the origin of replication. In eukaryotic 

cells, the replication process starts at the same time in several different places 

along the DNA molecule. As the points of DNA replication meet each other, 

they combine and a new strand of DNA is formed (figure 9.3e). The result is 

two identical, double-stranded DNA molecules. 

 

(. ٗثٖزٓ اىطشٝقخ، فبلأعظ 3eاىقذَٝخ )شنو  DNAػيٚ ششائؾ  DNAرزشنو اىششائؾ اىغذٝذح ٍِ 

 اىغذٝذ. DNAرخذً مَْ٘رط ٝجُْٚ ػيٞٔ الأطيٜ  DNAالأصٗرٞخ اىَنش٘فخ ٍِ 

ؽيضِّٗٞ ٍؼبػفِٞ َٝينبُ رزبثغ ّٞنيٞ٘رٞذاد ٍزطبثق ثغجت مُ٘  DNAإرَبً ػَيٞخ رؼبػف َْٝؼ 

ُّ اىخطأ ٝؾذس ٍشح ٗاؽذح ىنو  DNAػَيٞخ رؼبػف  2xرزٌ ثذقخ ػبىٞخ. ٗٝقذس ثأ
9
ٍِ اىْٞنيٞ٘رٞذاد.  11
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ٝقً٘ عضء  ثشنو أعبعٜ خبه ٍِ الأخطبء. DNAٗثغجت مُ٘ ٍؼذه اىخطأ طغٞش، ٝؼزجش رؼبػف اىـ 

اىَزشنو ؽذٝضبً ػيٚ  DNAعضٛء  زفؾضث DNAث٘ىَٞٞشاص اىزٜ رقً٘ ثَؼبػفخ  DNAأّضَٝبد  ٍِ

ث٘ىَٞٞشاص  DNAأعظ الإقزشاُ اىظؾٞؼ. ٗػْذٍب ٝزٌ امزشبف اقزشاُ غٞش طؾٞؼ، ٝضٝؼ أّضٌٝ 

ً إىٚ اىخلاٝب  DNAاىْٞنيٞ٘رٞذ اىخطأ ٗٝقً٘ ثبعزجذاىٔ. ٗٝزٌ فٜ اىْٖبٝخ إٍشاس عضٝئبد  اىَظْ٘ػخ ؽذٝضب

 اىجْبد.

 

  DNA    Figure 3: Replication of DNAجسٌء انـ: حعبػف 3شكم

 

The new strands of DNA form on each of the old DNA strands (figure 3e). In 

this way, the exposed nitrogenous bases of the original DNA serve as the 

pattern on which the new DNA is formed. The completion of DNA replication 

yields two double helices, which have identical nucleotide sequences, because 

the DNA replication process is highly accurate. It has been estimated that there 

is only one error made for every 2*10
9 

nucleotides. Because this error rate is 

small, DNA replication is considered to be essentially error–free. A portion of 

 أنزيم هيليكاز

 فقاعة التضاعف
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the DNA polymerase that carries out DNA replication also edits the newly 

created DNA molecule for the correct base pairing. When an incorrect match is 

detected, DNA polymerase removes the incorrect nucleotide and replaces it. 

Newly made DNA molecules are eventually passed on to the daughter cells. 

 

 The repair of genetic information حصحُح انمؼهىمبث انىراثُت

ً ىؾيضُٗ  ، ٗػيٚ مو ٝغَؼ رشرٞت اقزشاُ الأعظ الأصٗرٞخ  DNAرؾذس الأخطبء ٗاىؼشس أؽٞبّب

ثزظؾٞؼ اىؼشس ػيٚ ششٝؾ ٗاؽذ ثقشاءح اىششٝؾ اىَزجقٜ اىغٞش ٍزؼشس. فؼيٚ عجٞو اىَضبه، إرا ؽظو 

(، فبىَؼيٍ٘بد AAC)سثَب ٝزغٞش إىٚ  AGCاىزٛ ٝقُشأ فٜ الأطو   DNAاىؼشس ىغضء ٍِ ششٝؾ

. ٗثبعزؼَبه الأّضَٝبد ىقشاءح اىششٝؾ TCGاىظؾٞؾخ لا رضاه ر٘عذ فٜ عضء اىششٝؾ اىَقبثو اىزٛ ٝقُشأ 

ٗ  Tٍغ A ٗفق قبػذح الإقزشاُ اىزٛ ٝقشُ  AGCغٞش اىَزؼشس، رغزطٞغ اىخيٞخ إػبدح ثْبء عضء ششٝؾ 

G  ٍغC . 

Errors and damage do occasionally occur to the DNA helix. However, the 

pairing arrangement of the nitrogenous bases allows damage on one strand to be 

corrected by reading the remaining undamaged strand. For example, if damage 

occurred to a strand that originally read AGC (perhaps it changed to AAC), the 

correct information is still found on the other strand that reads TCG. By using 

enzymes to read the undamaged strand, the cell can rebuild the AGC strand with 

the pairing rule that A pairs with T and G pairs with C. 

 

 RNA RNA structure and function انـبىُت ووظُفت 

ٍخزيفخ  RNAٕ٘ ّ٘ع أخش ٍِ اىؾَ٘ع اىْ٘ٗٝخ اىٖبٍخ فٜ إّزبط اىجشٗرِٞ. رنُ٘ ّٞنيٞ٘رٞذاد  RNAاىـ 

عنش سٝجٜ ٝخزيف ػِ اىغنش اىشٝجٜ اىَْق٘ص  RNA. رؾ٘ٛ ّٞنيٞ٘رٞذاد DNAػِ ّٞنيٞ٘رٞذاد 
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(. َٝزيل اىغنش اىشٝجٜ 1نو شساعغ الأٗمغغِٞ ثَغَ٘ػخ مَٞٞبئٞخ ٍ٘ع٘دح فٜ أؽذ رساد اىنشثُ٘ )

 ػيٚ رسح اىنشثُ٘ اىضبّٞخ.  Hَٗٝيل اىغنش اىشٝجٜ ٍْق٘ص الأٗمغغِٞ ٍغَ٘ػخ  OHٍغَ٘ػخ 

RNA is another type of nucleic acid important in protein production. RNA’s 

nucleotides are different from DNA’s nucleotides. RNA’s nucleotides contain a 

ribose sugar. Ribose and deoxyribose sugars differ by the chemical group that is 

present on one of the carbons (see figure 1). Ribose has an –OH group and 

deoxyribose has an-H group on the second carbon. 

. (U)، ٗاىٞ٘ساعٞو (C)، اىغٞز٘صِٝ (G)، اىغ٘اِّٞ  (A)الأدِّٞػيٚ الأعظ الأصٗرٞخ  RNAٝؾز٘ٛ اىـ 

ُّ ٍغَ٘ػخ الأعظ الأصٗرٞخ فٜ  ٝ٘ساعٞو  RNAؽٞش ٝؾ٘ٛ  ٍخزيفخ قيٞلاً  DNAاىـ ٗ  RNAاىـ ّلاؽع أ

 .DNAفٜ  اىزَِٞٞ ثذلاً ٍِ

RNA contains the nitrogenous bases uracil (U), guanine (G), cytosine (C), and 

adenine (A). Note that the sets of nitrogenous bases in DNA and RNA are also 

slightly different. RNA has uracil, whereas DNA has thymine. 

فٜ ّ٘اح اىخيٞخ ٕٗ٘ اىَظذس الأطيٜ  DNAثشنو ٍخزيف. ٝ٘عذ  RNA ٗDNAرغزؼَو اىخلاٝب 

فٜ اىْ٘اح ٗٝزؾشك إىٚ عٞز٘ثلاعَب اىخيٞخ ٗؽبىَب ٝظجؼ ْٕبك  RNAىيَؼيٍ٘بد ىظْغ اىجشٗرْٞبد. ٝظُْغ 

 ٝغزطٞغ أُ ٝغبػذ ٍجبششح فٜ ػَيٞخ رشمٞت اىجشٗرِٞ.

Cells use DNA and RNA differently. DNA is found in the cell’s nucleus and is 

the original source for information to make proteins. RNA is made in the 

nucleus and then moves into the cytoplasm of the cell. Once RNA is in the 

cytoplasm, it can directly help in the process of protein assembly. 

 

ض اىجشٗرِٞ فٜ   RNAِ ثبعزؼَبه ٞرشمٞت اىجشٗر DNAٝ٘عّٔ  ٍّ  RNAؽٞش رأرٜ اىَؼيٍ٘بد اىزٜ رشُ

ضح ىيجشٗرِٞ فٜ  RNAٝزٌ اططْبع . DNAٍجبششح ٍِ  ٍِ شا َُ ث٘اعطخ الأّضَٝبد اىزٜ رقشأ اىَؼيٍ٘بد اى
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DNA ٗثشنو ٍشبثٔ ىزؼبػف .DNA ٝزجغ رشمٞت ،RNA  ُق٘اػذ اقزشاُ الأصٗاط ؽٞش رقزش

. RNA: ؽٞش ٝقزشُ اىغ٘اِّٞ ٍغ اىغٞز٘صِٝ فٜ رشمٞت DNAٍغ ّٞنيٞ٘رٞذاد  RNAّٞنيٞ٘رٞذاد 

ٍغ اىٞ٘ساعٞو فٜ  DNAٗىزىل ٝقزشُ الأدِّٞ فٜ  DNAاىزبَِٝٞ فٜ  ثذلاً ٍِاىٞ٘ساعٞو  RNAٝؾ٘ٛ 

RNA.  ٜأٍب اىزَِٞٞ فDNA  ٜفٞقزشُ ٍغ الأدِّٞ فRNA  (.1)عذٗه  

 

  & RNA Table 1: Couples of Nitrogen Bases in DNA: أضص اقخران الأضص الأزوحُت فٍ 1جذول 
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، ْٝزظ فقؾ RNA ٍِDNA ثجؼغ الأٍ٘س الأخشٙ. ػْذٍب ٝزٌ رشمٞت DNA  ػِ RNAاىـ ٝخزيف 

 اىَْ٘رعٜ.ٍؼبػف اىغيغخ ثبىشنو DNA ثغجت مُ٘  DNA. ٗٝخزيف ٕزا ػِ RNAششٝؾ ٗاؽذ ٍِ 

 

DNA directs protein synthesis by using RNA. The protein coding information in 

RNA comes directly from DNA. RNA is made by enzymes that read the 

protein-coding information in DNA. Like DNA replication, RNA synthesis also 

follows base-pairing rules where the RNA nucleotides pair with the DNA 

nucleotides: guanine and cytosine still pair with the RNA synthesis but RNA 

contains uracil, not thymine, so adenine in DNA pairs with uracil in RNA. The 

thymine in DNA still pairs with adenine in RNA (table 1). 

 

RNA differs from DNA in some other important ways. When RNA is 

synthesized from DNA, it exists only as single strand. This is different from 

DNA because DNA is typically double-stranded. 

 

(II ٍانخؼبُر انىراثGene expression 

  Summarizing of gene expression حهخُص انخؼبُر انمىرث1ٍ) 

 ثغجت رؼقٞذ اىزؼجٞش اىَ٘سصٜ، فَِ اىَغذٛ ريخٞض ثؼغ ّقبؽٔ مَب ٝيٜ: 

 .ٛرؾ٘ه ػَيٞخ اىزؼجٞش اىَ٘سصٜ اىَؼيٍ٘بد فٜ اىَْؾ اى٘ساصٜ إىٚ َّؾ ظبٕش 

  ٍِ ٝزٌ إّزبط ّغخخmRNA  ػِ ؽشٝق اىْغخ Transcription ٗٝغُزؼَوmRNA  ٔٞفٜ ر٘ع

، ؽٞش ُْٝغخ ػيٚ صلاصٞبد اىشاٍضاد اى٘ساصٞخ Translationرشمٞت اىجشٗرِٞ ػِ ؽشٝق اىزشعَخ 
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ثَضبثخ سعبىخ  mRNA ٝؼزجش ٗ. mRNAفٜ ع٘ٝخ اىْ٘اح صلاصٞبد ٍقبثيخ ٍِ عضٝئبد   DNA ـِ ى

زٞذٝخ اىزٜ رزؼَِ اىَؼيٍ٘بد اىزٜ ٝؼُزَذ ػيٖٞب فٜ رؾذٝذ رزبىٜ اىؾَ٘ع الأٍْٞٞخ فٜ اىغيغيخ اىجٞج

ػجش  mRNAٕزا ٝغزيضً ّقو  رجُْٚ ػيٚ اىغغَٞبد اىشٝجٞخ اىَ٘ع٘دح فٜ عٞز٘ثلاعَب اىخيٞخ.

 اىضق٘ة اىْ٘ٗٝخ  إىٚ اىغٞز٘ثلاعَب قجو اىزشعَخ. 

  ٝزٌ قشاءح ساٍضاد ٕزٓ اىشعبىخ ث٘عبؽخ أّ٘اع tRNA  ْشّطاخ َُ اىزٜ رؾَو اىؾَ٘ع الأٍْٞٞخ اى

، ٗٝزشافق رىل ٍغ سثؾ mRNAٍغ ساٍضاد  tRNA ـِ ٗرىل ثزطبثق اىشاٍضاد اىَقبثيخ ى

اىؾَ٘ع الأٍْٞٞخ ٍغ ثؼؼٖب فٜ اىغيغيخ اىجٞجزٞذٝخ اٟخزح فٜ اىَْ٘ ثشٗاثؾ ثجزٞذٝخ. ٕٗزا ٍب 

اىزٜ رؤٍِ ػَيٞخ رؾ٘ٝو رزبىٜ اىشاٍضاد اى٘ساصٞخ إىٚ رزبهٍ  Translationٝؼُشف ثؼَيٞخ اىزشعَخ 

 ٗرِٞ اىَغؤٗه لاؽقبُ ػِ طفخ ٍ٘سٗصخ.ٍؾذد ٍِ الأؽَبع الأٍْٞٞخ ٗإّزبط اىجش

  َٝنِ أُ ٝزٌ رقغٌٞ مو ٍِ اىْغخ ٗاىزشعَخ إىٚ: ٍشؽيخ اىجذء، ٍشؽيخ الاعزطبىخ، ٍشؽيخ الإّزٖبء

 (.DNA ٕٜٗ ٍشاؽو إّزبط اىغضٝئبد اىَزؼذدح ػيٚ اىز٘اىٜ )ٕٜٗ ّفغٖب فٜ ػَيٞخ رؼبػف اىـ

 ( 4ريخٞض مبٍو اىؼَيٞخ ىذٙ ؽقٞقٞبد اىْ٘ٙ ثبىشنو.) 

Because the complexity of gene expression, it is worth stepping back to 

summarize some key points: 

 The process of gene expression converts information in the genotype into 

phenotype. 

 A copy of the gene in the form of mRNA is produced by transcription, 

and the mRNA is used to direct the synthesis of a protein by translation. 

In the nucleus, three anti-codons of  mRNA molecules are transcripted on 

genetic triplets codons.   

 mRNA is considered as message includes genetic information which 

determine amino acids sequences in peptide chain which is synthesized 

on ribosomes in cell cytoplasm. 
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 Codes of this message are read by tRNA which carry catalyzed amino 

acids where anticodons of tRNA meet codons of mRN. This is associated 

with combining amino acids in growing peptide chain by peptide bonds. 

This known a translation process that provides converting sequences of 

genetic codons to specific sequence of amino acids which later express an 

inherited feature.  

 Both transcription and translation can be broken down into initiation, an 

elongation cycle, and termination- processes that produce their respective 

polymers (the same is true for DNA replication). 

 The entire eukaryotic process is summarized in figure (4). 
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 : ػمهُخب انىطخ وانخرجمت وصىغ انبروحُه4انشكم 

Figure (4): Transcription and translation and protein synthesis 

 

 The genetic code( انشُفرة انىراثُت 2

ف الأؽَبع الأٍْٞٞخ فٜ اىغلاعو اىَزؼذدح اىَؼيٍ٘بد اىزٜ رؼشّ  DNAٝشفشّ رشرٞت اىْنيٞ٘رٞذاد فٜ 

( Tripletّٞني٘رٞذاد )أٗ صلاصٞخ اىججزٞذ. ٝزَضو مو ؽَغٍ أٍْٜٞ، ٝذخو فٜ رشمٞت ثشٗرِٞ ٍب، ثززبهٍ ىضلاصخ 

ٝقبثيٖب ساٍضح ٍقبثيخ ػيٚ ٗاىزٜ Genetic code ّطيق ػيٖٞب اعٌ اىشاٍضح اى٘ساصٞخ  DNA فٜ عضٛء 

mRNA. 
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  ٍِ 4ّنيٞ٘رٞذاد، ٗىزىل ٝ٘عذ  3رزأىف اىشاٍضح اى٘اؽذح
3 

)ؽٞش ٝ٘عذ  ساٍضح ٍؾزَيخ 64= 

 .(2أسثؼخ أّ٘اع ٍِ اىْنيٞ٘رٞذاد( )اىغذٗه 

 رؼطٜ صلاس سٗاٍض إشبسح "ر٘قفstop " ٕزٓ اىشٗاٍض ٗلا رؼجش ػِ الأؽَبع الأٍْٞٞخ ،

 :ٜٕ UAA, UAG, UGAٗ اىز٘قف راد إَٔٞخ ثبىغخ لأّٖب رفظو ثِٞ سٗاٍض رؼذ

 اىَ٘سصبد اىَخزيفخ.

  ( رؼطٜ ساٍضح ٗاؽذحAUGإشبسح "ثذء )start  ِّٞ٘ٞرشفش اىؾَغ الأٍْٜٞ ٍٞض ٜٕٗ "

methioninen  ٗرؼذّ ساٍضح اىجذء فٜ ػَيٞخ اىْغخ؛ ٕزا ٝؼْٜ أُ ػَيٞخ اىزشعَخ ٗثْبء

   اىجشٗرِٞ رجذأ دائَبً ثبىؾَغ الأٍْٜٞ اىَٞضِّ٘ٞ.

  ّ٘ػبً ٍِ اىؾَ٘ع الأٍْٞٞخ.  ، ػشش61ِٝٗرشفشّ اىشٗاٍض اىـ 

The order of nucleotides in DNA encodes information to specify the order of 

amino acids in polypeptides. 

 A codon consists of 3 nucleotides. There are 4
3 
=64 possible codons. 

 The code uses adjacent codons with no spaces. 

 Three codons (UAA, UAG, UGA) signal “stop,” and they don’t express 

amino acids; they are very important as they separate different genes. 

 One codon (AUG) signal “start”, and also encodes the methionine; it is a 

start codon in transcription. This means that translation and protein 

synthesis always begin in Methonine amino acid.  

  The 61 codons encode the 20 amino acids (Table 2). 

 

 انمقببهت نهب. mRNA( :انحمىض الأمُىُت ورامساث انـ 2انجذول )

 mRNAرامساث  انحمط الأمُىٍ

 Phenylalanine UUU ،UUC فْٞٞو آلاِّٞ

 Leucine UUA ،UUG ،CUU ،CUC ،CUA ،CUG ِٞى٘ع
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 mRNAرامساث  انحمط الأمُىٍ

 Serine UCU ،UCC ،UCA ،UCG ،AGU ،AGC عٞشِٝ

 Tyrosine UAU ،UAC رٞشٗصِٝ

 Cysteine UGU ،UGC عٞغزئِٞ

 Tryptophan UGG رشٝجز٘فبُ

 Proline CCU ،CCC ،CCA ،CCG ثشٗىِٞ

 Histidine CAU ،CAC ٕٞغزٞذِٝ

 Glutamine CAA ،CAG غي٘ربٍِٞ

 Arginine CGU ،CGC ،CGA ،CGG ،AGA ،AGG أسعِْٞ

 Isoleucine AUU ،AUC ،AUA ى٘عِٞإٝضٗ

 Methionine AUG ٍٞزِّٞ٘ٞ

 Threonine ACU ،ACC ،ACA ،ACG رشِّٝ٘ٞ

 Aspargine AAU ،AAC أعجبسعِٞ

 Lysine AAA ،AAG ىٞضِٝ

 Valine GUU ،GUC ،GUA ،GUG فبىِٞ

 Alanine GCU ،GCC ،GCA ،GCG آلاِّٞ

 Aspartic acid GAU ،GAC ؽَغ أعجبسرٜ

 Glutamic acid GAA ،GAGؽَغ غي٘ربٍٜ

 Glycine GGU ،GGC ،GGA ،GGG غيٞغِٞ

 

 Prokaryotic transcriptions   ( وطخ بذائُبث انىىي3

  ٍِ رَيل ثذائٞبد اىْ٘ٙ أّضٌٝ ٗاؽذRNA ث٘ىَٞٞشاص. 



  
 

18 
 

 
https://manara.edu.sy/ 

  رشمٞت ّغخ ّٗضٌٝ ٕزا الأٝغزطٞغmRNA. 

 اىزٛ ٝؾ٘ٛ ٗاؽذ أٗ أمضش ٍِ اىَ٘سصبد( ٗٝقً٘ أّضٌٝ  رجذأ ٗؽذح اىْغخ فٜ اىَؾفض(RNA 

 .ٗٝشنو فقبػخ اىْغخ فٜ اىَؾفضاد DNAث٘ىَٞٞشاص ثفل ٍْطقخ قظٞشح ٍِ 

  ٌٝرؾ٘ٛ فقبػخ اىْغخ أّضRNA  ث٘ىَٞٞشاص، قبىتDNA  ّٗغخخ mRNAخز ثبىَْ٘الأ. 

  ٝزٌ رشعَخmRNA  .فٜ ثذائٞبد اىْ٘ٙ إىٚ عيغيخ ٍزؼذدح اىججزٞذ 

 Prokaryotes have a single RNA polymerase that exists in two forms; core 

polymerase and holoenzyme. 

 Core polymerase can synthesize RNA. Holoenzyme, core plus σ factor, 

can initiate RNA at a promoter. 

 A transcription unit begins with a promoter, contains one or more genes, 

and RNA polymerase unwinds a short region of DNA at promoters. 

 A transcription bubble contains RNA polymerase, DNA template, and the 

growing mRNA transcript. 

 In prokaryotes the mRNA is translated into a polypeptide.  

 

 Eukaryotic Transcriptionنىىي انىطخ نذي حقُقُبث ا (4

ُّ رفبػو اىْغخ فٜ ؽقٞقٞبد اىْ٘ٙ ٕ٘ ّفغٔ ىذٙ ثذائٞبد اىْ٘ٙ، ٗىنِ ٝ٘عذ ثؼغ   اىََٞضح. الاخزلافبدإ

أٗ  DNA ٕٜٗ رُْغخ ػيٚ إؽذٙ عيغيزٜ اىـ  ٍِ علاعو ٍفشدح ٍزجبْٝخ فٜ ؽ٘ىٖب  RNAرزنُ٘ عضٝئبد

ً ثفؼو إّضٌٝ  )شنو  DNA اىزٛ ٝشرجؾ فٜ ّقبؽ ٍؾذدح ٍِ ششٝؾ اىـ  ث٘ىَٞٞشاص RNAػيٚ ميزَٖٞب ٍؼب

(، ٗٝؼَو ػيٚ ر٘عٞٔ اىْٞني٘رٞذاد اىزٜ رنُ٘ ثؾبىخ ؽشح فٜ اىجلاعَب اىْ٘ٗٝخ ىزشرجؾ ٍغ ثؼؼٖب ٗفق 3

، فٞؼغ أٍبً مو أدِّٞ ٝ٘ساعٞو، ٗأٍبً مو رَِٞٞ أدِّٞ، DNA رزبىٜ اىْٞني٘رٞذاد اىَ٘ع٘دح فٜ ششٝؾ 

 (.5ِ، ٍٗقبثو مو عٞز٘صِٝ غ٘اِّٞ )شنو ٍٗقبثو مو غ٘اِّٞ عٞز٘صٝ
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ْٝغخ  II؛ اىْ٘ع rRNAْٝغخ I ث٘ىَٞٞشاص: اىْ٘ع  RNAرَيل ؽقٞقٞبد اىْ٘ٙ صلاس أّ٘اع ٍِ أّضَٝبد 

mRNA  ٗثؼغsnRNAs  ؽَ٘ع(RNA  ؛ اىْ٘ع)اىظغٞشح اىَ٘ع٘دح داخو اىْ٘احIII  ْٝغخ

tRNA. 

The transcription reaction in the eukaryotes is the same in prokaryotes, but there 

some distinct differences. 

RNA molecules consist of single strands which are different in their length, and 

they are transcripted on one or both strands of DNA by RNA polymerase which 

are joined to DNA strand in certain points (figure 5), and it directs free 

nucleotides in nucleic plasma to join with each other according to nucleotide 

sequences which are present on DNA strand: A with U, T with A, C with G, and 

G with C. 

 Eukaryotes have three RNA polymerases: I- transcribes rRNA; II 

transcribes mRNA and some snRNAs; III transcribes tRNA. 
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 DNA ػهً إحذي ضهطهخٍ انـ mRNA ( حخطُػ َىظح غرَقت وطخ انـ5انشكم )

 

 Eukaryotic pre-mRNA splicing الأونٍ فٍ حقُقُبث انىىي  -mRNAربػ  ( 5 

 ُّ ُّ ٍْبؽق رشٍٞض اىجشٗرِٞ فٜ  ثِٞ خلاٝب ثذائٞبد ٗخلاٝب ؽقٞقٞبد اىْ٘ٙ الإخزلاف الأعبعٜإ ٕ٘ أ

ثو ٝ٘عذ ػْذٕب ٍب  بد اىْ٘ٙ غٞش ٍغزَشحٞثذائٞبد اىْ٘ٙ ٍغزَشح، ثَْٞب ٍْبؽق رشٍٞض اىجشٗرِٞ فٜ ؽقٞق

ٕ٘ ٍْطقخ رشٍٞض اىجشٗرْٞبد فٜ ٍؼظٌ  : الإمغExonsُ٘ الإكطىوبث. ٝؼشف ثبلإمغّ٘بد ٗالإّزشّٗبد

اىزٜ لا RNA أٗ   DNA: الإّزشُٗ ٕ٘ قطؼخ ٍِ عضٛءIntrons الإوخرووبث ٍ٘سصبد ؽقٞقٞبد اىْ٘ٙ.

 (.6رشٍض اىجشٗرْٞبد ٗرؼزشع رؼبقت اىَ٘سصبد )اىشنو 

  ٌرشمٞت عضٝئبد ٝزmRNA اعزجؼبد الأّزشّٗبد ٗىظق الامغّ٘بد  الأٗىٞخ فٜ اىْ٘اح ٗثؼذ

اىْ٘اح إىٚ  اىجبىغخ اىجبىغخ. رغبدس ٕزٓ اىغضٝئبد mRNA(، ٝزشنو عضٝئبد 5)شنو ثجؼؼٖب 

 اىغٞز٘ثلاعَب ىزز٘ػغ ػيٚ اىغغَٞبد اىشٝجٞخ، ٗرشنو ٍؼٖب ٍب ٝؼشف ثبعٌ اىغغَٞبد اىَزؼذدح

multiple particles. 

   سثؾ  ػَيٞخٝزٌ خلاهmRNA  اىْٖبٝخ  ٍِ الإّزشُٗ 5ʹاىجبىغ، قطغ اىْٖبٝخ ٌّ ٍِ الإمغُ٘  3ʹٗػ

)اىْبػظ(، ٕٜٗ اىْغخخ  mRNAىزشنٞو ّغخخ أقظش ٍِ  ٍِ الإمغُ٘ اىزبىٜ 5ʹالأٗه إىٚ اىْٖبٝخ 

 اىزٜ رغزخذً خلاه اىزشعَخ لإّزبط ثشٗرِٞ.

   ٗفٜ اىغٞز٘ثلاعَب رزُشعٌ اىَؼيٍ٘بد اىَؾَ٘ىخ ػيٚ ششٝؾmRNA  إىٚ رزبهٍ ٍؼِٞ ٍِ اىؾَ٘ع

 الأٍْٞٞخ أصْبء رشمٞت اىجشٗرِٞ، ٗرغبٌٕ مو ساٍضح فٜ ر٘ػغ ؽَغ أٍْٜٞ ٗاؽذ فٜ اىغيغيخ اىجٞجزٞذٝخ. 
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 ُٕٗنزا فئ  mRNA   ٝيؼت ً فٜ ػَيٞبد رشمٞت اىجشٗرِٞ ٗرىل ثْقئ اىَؼيٍ٘بد اى٘ساصٞخ  دٗساً أعبعٞب

 .غٞز٘ثلاعَباىَششفخ ػيٚ رشمٞت اىجشٗرْٞبد ٍِ اىْ٘اح إىٚ اى

َٝنِ ىَ٘سصخ ٗاؽذح أُ رششف ػيٚ ثْبء ػذح أّ٘اع ٍِ اىجشٗرْٞبد ٗرىل ثؼٌ ػذد ٍِ الامغّ٘بد ٗؽزف 

أؽذ ٍضاٝب اٍزلاك الإّزشّٗبد ( ٗٝؼذ ٕزا 7)شنو  mRNAثؼؼٖب اٟخش ٗرىل فٜ ٍشؽيخ ّؼظ اىـ 

 ٗالإمغّ٘بد. 

 

فٍ الإشراف ػهً حكىَه ػذة أومبغ مه انبروحُىبث( حخطُػ َظهر اِنُت انخٍ حمكه انمىرثت انىاحذة 6انشكم)   

 

 Figure7: make more than one type Sequences of Exons and: حخبنٍ الإكطىوبث والإوخرووبث 7شكم 

Introns in between DNA 

 

One of the most significant differences prokaryotic and eukaryotic cells is that 

eukaryotic cells can of protein from a single-coding region. Eukaryotic cells are 
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able to do this because the protein coding regions of eukaryotic genes are 

organized differently than the genes found in prokaryotic (bacterial) cells. 

Exons:  exon is a coding region in most eukaryotic genes. Introns:  intron is 

segment of a DNA or RNA molecule that does not code for proteins and 

interrupts the sequence of genes) (figure 6). 

 After completing synthesis of pre- mRNA molecules, and removing 

introns, and joining extrons with each other, the mature mRNAs are 

formed (figure 7). These mature molecules leave nucleus to cytoplasm to 

locate on ribosomes to form with ribosomes what call multiple particles. 

 During splicing of mature mRNA, the 5’ end of the intron is cut and 

becomes bound to the branch site, and the 3’ end of the first exon is 

joined to the 5’endof the next exon to create a shorter version of the 

mRNA. This version that is used during translation to produce a protein 

 During protein synthesis, the information carried on mRNA strand in the 

cytoplasm is translated into certain sequence of amino acids. Each codon 

participates in placing one amino acid in peptide chain. 

 mRNA plays a key role in protein synthesis by transferring genetic 

information responsible to protein synthesis from nucleus to cytoplasm. 

 One gene can produce different proteins by joining exons and deleting 

others (fig. 7). 

 

 The structure of tRNA and Ribosomesوانجطُمبث انرَبُت   tRNA( بىُت  6

ُّ اىغغٌٞ اىشٝجٜ ٕ٘ ػؼّٞ   ٗ  mRNAخ أعبعٞخ فٜ اىزشعَخ، فٖ٘ ٝزطيت ٍشبسمخ ػيٚ اىشغٌ ٍِ أ

tRNA .ٙٗػ٘اٍو أخش 
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  ِٝشثؾ رفبػو اىشؾ charging ٚ3ʹاىْٖبٝخ اىطشف اىنشث٘مغٞيٜ ٍِ اىؾَغ الأٍْٜٞ إى  ٍِ

 (.8اىظؾٞؼ )شنو  tRNAعضٛء 

  ٚأعٞوأٝزٌ رْشٞؾ ٕزا اىزفبػو ث٘اعطخ أّضَٝبد رذػ ٍْ٘ٞ-tRNA عْزٞزبص. 

  رغزطٞغ اىشٗاٍض اىَقبثيخ اىزبثؼخ ىـغضٝئبد tRNAشٗاٍض فٜ أُ رشرجؾ إىٚ اىmRNA  ٗفق

 ق٘اػذ الإقزشاُ.

 (. 8رزأىف اىغغَٞخ اىشٝجٞخ ٍِ رؾذ ٗؽذرِٞ: ٗاؽذح طغٞشح ٗٗاؽذح مجٞشح )شنو 

 ٗرشبسك فٜ إصاىخ اىزشٍٞض،  mRNAرشرجؾ رؾذ اى٘ؽذح اىظغٞشح إىٚ  -

إىٚ رؾذ اى٘ؽذح اىنجٞشح اىزٜ رؾز٘ٛ أّضٌٝ ثجزذٝو رشاّضفٞشاص  tRNAعضٝئبد ثَْٞب ٝشرجؾ  -

peptidyl transferase. 

  رَزيل اىغغَٞخ اىشٝجٞخ صلاس ٍ٘اقغ سثؾ ىغضٝئبدtRNA (. 9 )شنو 

  إىٚٝشرجؾ ( ٍ٘قغ اىَغزقجوA )tRNA ٍَْْٜٞشؾ اىزبىٜ اىزٛ اى اىزٛ ٝؾَو اىؾَغ الأ

 عززٌ إػبفزٔ.

  اىشثؾٍ٘قغ  إىٚٝشرجؾ (P) tRNA ٍْٜٞاىَشرجؾ إىٚ عيغيخ  اىزٛ ٝؾَو اىؾَغ الأ

 اىججزٞذ الأخزح ثبىَْ٘.

   إىٚٝشرجؾ ( ٍ٘قغ اىخشٗطE) tRNA  ٍْٜٞاىغبثقاىزٛ ؽَو اىؾَغ الأ.  
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  Both ends of amino acid: غرفٍ انحمط الأمُى8ٍشكم 

 

  

 

 

  Figure 9: sub-units of Ribosome  : ححج وحذحٍ انجطُمت انرَبُت9شكم 

 
 

 

 

 

  

 

Although the ribosome is a key organelle in translation, requires the 

participation of mRNA, tRNA, and other factors. 

 The charging reaction attaches the carboxyle terminus of amino acid to 

the 3’ end of the correct tRNA ( 8). 

 This is catalyzed by enzymes called aminoacyl-tRNA synthetases. 

 The anticodon loop of tRNAs can base-pair to codons in mRNA. 

 The ribosome consists of two subunits: large and small. 

- The small subunit binds to mRNA and is involved in decoding,  
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- while the large subunit contains the enzyme peptidyl transferase. 

 The ribosome has three tRN A-binding sites (figure 9). 

 The A (acceptor site) binds to tRNA carrying the next amino acid 

to be added. 

 The P (peptidyle site) binds to tRNA attached to the growing 

peptide chain. 

 The E (exit site) binds to tRNA that carried the previous amino 

acid. 

 

 The process of translation( ػمهُت انخرجمت 7

ُّ ػَيٞخ رشمٞت اىجشٗرِٞ ٍؼقذح ٍٗنيفخ ؽبقٞبً.  إ

  ٗ فٜ ثذائٞبد اىْ٘ٙ، ٝشنو ٍؼقذ اىجذاٝخ ٍغ رؾذ اى٘ؽذح اىشٝجٞخ اىظغٞشحmRNA  ثبدا

tRNA   .خبص 

 ٍِ ؽَغ  رزشنو سٗاثؾ اىججزٞذ ثِٞ اىْٖبٝخ الأٍْٞٞخ ٍِ ؽَغ أٍْٜٞ عذٝذ ٗاىْٖبٝخ اىنشث٘مغٞيٞخ

 (.7اٟخزح ثبىَْ٘ )شنو  اىغيغخ اىججزٞذٝخ فٜ أٍْٜٞ

 :ٝشَو رشمٞت اىجشٗرِٞ ؽيقخ ٍِ الأؽذاس 

 عضٝئبد ٝزٌ إؽؼبس tRNAs  اىَْشطخ اىغذٝذح إىٚ اىغغَٞبد اىشٝجٞخ ث٘اعطخ ػبٍو الإعزطبىخ

EF-Tu. 

 .رزشنو اىشٗاثؾ اىججزٞذٝخ ثِٞ اىؾَغ الأٍْٜٞ اىغذٝذ ٗاىغيغخ اىْبٍٞخ 

  ٍِ ًرزضىق اىغغَٞخ اىشٝجٞخ قشٝجبmRNA ٗعضٝئبد tRNAs . اىَشث٘ؽخ ٍغ الأؽَبع الأٍْٞٞخ 

  َٝنِ أُ ٝشثؾ عضٛءtRNA .اىْبقو اى٘اؽذ ػذح ساٍضاد 

 َٝنِ رَٞٞض ساٍضاد اىز٘قف ث٘اعطخ ػ٘اٍو اىفظوfactors  termination. 

Protein synthesis is complex and energetically expensive. 
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 In prokaryotes the initiation complex forms with the small ribosomal 

subunit, mRNA, a special initiator tRNA. 

 Peptide bonds form between the amino end of the new amino acid and 

carboxyl end of the growing chain (7). 

 Protein synthesis involves a cycle of events (7). 

 New charged tRNAs are brought to ribosomes by EF-Tu  

(elongation factor thermo unstable.( 

 A peptide bond forms between new amino acid and growing chain. 

 The ribosome moves relative to mRNA and bound tRNAs. 

 One tRNA can bind multiple codons. 

 Stop condons are recognized by termination factors. 

 

 Mutation: Altered Genes انخشىي: انمىرثبث انمحىرة  (8

اىزٜ رشمّت اىَ٘سصبد ٗٝخزيف ٍضو ٕزا اىززبثغ  DNAرش٘ٓ اىَ٘سصخ ٕ٘ رغٞش دائٌ فٜ رزبثغ ّٞنيٞ٘رٞذاد اىـ

ٗؽزٚ اىقطؼخ   DNAػْذ ٍؼظٌ اىجشش. رخزيف اىزشٕ٘بد فٜ اىؾغٌ: َٗٝنِ أُ رؤصش ثأٛ عضء ٍِ ششٝؾ

 َٝنِ أُ رغزؼَو اىزشٕ٘بد ىفٌٖ ٗظٞفخ اىَ٘سصبد.ٗ اىزٜ رزؼَِ ػذحّ ٍ٘سصبد. اىنجٞشح ٍِ اىظجغٜ

 .رشَو اىزشٕ٘بد اىْقطٞخ رغٞش أعبط ٗاؽذ 

 .رؾ٘ه اىزشٕ٘بد اىقيٞيخ الإَٔٞخ اىشاٍضاد إىٚ ساٍضاد ر٘قف 

 .رشَو رشٕ٘بد الإّضٝبػ إػبفخ أٗ ؽزف أعبط 

 .َٝنِ أُ رغجت رشٕ٘بد رَذد اىزنشاس اىضلاصٜ أٍشاػبً ٗساصٞخ 

 ّقطخ اىجذاٝخ ىيزط٘س. رغٞش رشٕ٘بد اىظجغٞبد ثْٞخ اىظجغٞبد ٜٕٗ 

A gene mutation is a permanent alteration in the DNA sequence that makes up 

a gene, such that the sequence differs from what is found in most people. 
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Mutations range in size; they can affect anywhere from a single DNA building 

block (base pair) to a large segment of a chromosome that includes multiple 

genes. Mutations can be used to understand the function of genes. 

 Point mutations involve the alteration of a single base. 

 Nonsense mutations convert codons into stop codons. 

 Frameshift mutations involve the addition or deletion of base. 

 Triblet-repeat expansion mutations can cause genetic disease. 

 Chromosomal mutations alter the structure of chromosomes. 

 Mutations are the starting point of evolution. 

 

 


