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 Bacteriaانجراثيم  (1

 What are bacteriaما هي انجراثيم  1-1

رشىً اٌغشاص١ُ ِغّٛػخ وج١شح ِغ١طشح ِٓ الأؽ١بء اٌذل١مخ ثذائ١خ إٌٜٛ، ٟٚ٘ رٍّه أشىبي 

ِخزٍفخ ٚرغىٓ ِؼظُ ث١ئبد الأسض. رؾ١ب اٌغشاص١ُ ؽ١بح ِزؼب٠شخ ِغ إٌجبربد أٚ اٌؾ١ٛأبد أٚ 

ٚ٘ٛ  Bacteriologyرىْٛ ِزطفٍّخ ػ١ٍٙب. ٠ذػٝ اٌفشع اٌزٞ ٠ذسط اٌغشاص١ُ ثؼٍُ اٌغشاص١ُ 

ً ثبلأشطبس رىبصشاً . رزىبصش اٌغشاص١ُ Microbiologyفشع ِٓ ػٍُ الأؽ١بء اٌذل١مخ  لاعٕغ١ب

 .Conjugationٚرٍّه ظب٘شح الالزشاْ  binary fissionاٌضٕبئٟ 

Bacteria constitute a large domain of prokaryotic microorganisms. 

They have a number of shapes and are present in most habitats of 

Earth. Bacteria also live in symbiotic and parasitic relationships with 

plants and animals. The study of bacteria is known as bacteriology, a 

branch of microbiology. 

 Bacterial cell structureبنيت انخهيت انجرثوميت  1-2

 -A          انبنياث انخهويت انذاخهيتIntracellular structures 

ّْ اٌغشاص١ُ ثذائ١بد ٜٔٛ فٟٙ لا رٍّه فٟ ع١زٛثلاعّب اٌخ١ٍخ ػع١بّد ِؾبغخ ثغشبء،  ثّب أ

 ٚرؾٛٞ ػذد ل١ًٍ ِٓ اٌج١ٕبد اٌذاخً خ٠ٍٛخ اٌىج١شح:

As they are prokaryotes, bacteria do not usually have membrane-

bound organelles in their cytoplasm, and thus contain few large 

intracellular structures. 

بد رفزمذ اٌغشاص١ُ إٌٝ إٌٛاح اٌؾم١م١خ، اٌغغ١ّبد اٌىٛٔذس٠خ، اٌصبٔؼبد اٌخعشاء ٚاٌؼع١ّ 

الأخشٜ اٌّٛعٛدح ػٕذ ؽم١م١بد إٌٜٛ. ٌٚىٓ ٠ىْٛ اٌغشبء اٌغ١زٛثلاعّٟ، فٟ اٌؼذ٠ذ ِٓ 

ً ثذسعخ وج١شح ٠ّٚلأ ػٍٝ شىً ِؼظُ اٌخ١ٍخ  اٌغشاص١ُ راد اٌزشو١ت اٌعٛئٟ، ِٕط٠ٛب

 غجمبد غشبئ١خ رٍزمػ اٌعٛء.

They lack a true nucleus, mitochondria, chloroplasts and the other 

organelles present in eukaryotic cells. However, in many 

photosynthetic bacteria the plasma membrane is highly folded and 

fills most of the cell with layers of light-gathering membrane.  

https://en.wikipedia.org/wiki/Bacteriology
https://en.wikipedia.org/wiki/Microbiology
https://en.wikipedia.org/wiki/Domain_(biology)
https://en.wikipedia.org/wiki/Prokaryotic
https://en.wikipedia.org/wiki/Microorganism
https://en.wikipedia.org/wiki/Habitat
https://en.wikipedia.org/wiki/Symbiotic
https://en.wikipedia.org/wiki/Parasitic
https://en.wikipedia.org/wiki/Bacteriology
https://en.wikipedia.org/wiki/Microbiology
https://en.wikipedia.org/wiki/Prokaryote
https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Cell_nucleus
https://en.wikipedia.org/wiki/Mitochondrion
https://en.wikipedia.org/wiki/Chloroplast
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٠زٛظغ فٟ  DNAرزىْٛ اٌّبدح اٌٛساص١خ ٌٍغشاص١ُ ِٓ شش٠ػ دائشٞ ِفشد ِٓ اٌـ

. RNAاٌزٞ ٠زشافك ِغ اٌجشٚر١ٕبد ٚ  nucleoidبٌغغُ إٌٛٚٞ ثاٌغ١زٛثلاعّب ٠ٚذػٝ 

ٚثشىً ِشبثٗ ٌجم١خ اٌىبئٕبد اٌؾ١خ، رؾٛٞ اٌغشاص١ُ عغ١ّبد س٠ج١خ ٌٚىٓ رخزٍف فٟ 

 (.1ث١ٕزٙب ػٓ ث١ٕخ اٌغغ١ّبد اٌش٠ج١خ اٌؼبئذح ٌىً ِٓ اٌؼزبئك ٚؽم١م١بد إٌٜٛ )شىً 

Bacteria genetic material is typically a single circular DNA 

chromosome located in the cytoplasm and called the nucleoid which 

is associated with proteins and RNA. Like all living organisms, 

bacteria contain ribosomes, but the structure of the bacterial ribosome 

is different from that of eukaryotes and Archaea.  

 
Figure 1: Structure of bacterial cell  بنيت انخهيت انبكتيريت: 1شكم  

 

اٌلاؽك  ٌلاعزؼّبي اٌغزائ١خ ٌزخض٠ٓ اٌّٛاد داخً اٌخ١ٍخ ؽج١جبد رُٕزِظ ثؼط أٔٛاع اٌغشاص١ُ

ِضً اٌغ١ٍىٛع١ٓ، ٚاٌفٛعفبد اٌّزؼذدح، ٚاٌىجش٠ذ. ٚرغزط١غ ثؼط أٔٛاع اٌغشاص١ُ، ِضً 

راد اٌزشو١ت اٌعٛئٟ، إٔزبط ؽ٠ٛصلاد غبص٠خ  Cyanobacteriaاٌجىزش٠ب اٌضسلبء 

ؽ١ش رغّؼ ٘زٖ اٌؾ٠ٛصلاد ٌٍغشاص١ُ ثبٌؾشوخ فٟ  داخ١ٍخ رغُزؼًّ ٌزٕظ١ُ ػ١ٍّخ اٌطفٛ

ً )اٌغٛص( ثّب ٠زٕبعت ِغ اٌشذاّد اٌعٛئ١خ  غجمبد اٌّبء اٌّخزٍفخ صؼٛداً ٚ٘جٛغب

 اٌّخزٍفخ ٚو١ّخ اٌّٛاد اٌّغز٠خ.

https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Nucleoid
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Chromosome
https://en.wikipedia.org/wiki/Nucleoid
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Ribosome
https://en.wikipedia.org/wiki/Eukaryote
https://en.wikipedia.org/wiki/Archaea
https://en.wikipedia.org/wiki/Cyanobacteria
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Some bacteria produce intracellular nutrient storage granules for later 

use, such as glycogen, polyphosphate, and sulphur. Certain bacterial 

species, such as the photosynthetic Cyanobacteria, produce internal 

gas vesicles, which they use to regulate their buoyancy – allowing 

them to move up or down into water layers with different light 

intensities and nutrient levels. 

 

-B انبنياث انخهويت انخارجيتExtracellular structures 

اٌغ١زٛثلاعّٟ،  انغشاءاٌخٍٛٞ إٌٝ إٌبؽ١خ اٌخبسع١خ ِٓ  انجذار٠ٛعذ فٟ ِؼظُ اٌغشاص١ُ  

ّْ اٌّبدح اٌشبئؼخ اٌزٟ  انغلاف٠ٚشىً وً ِٓ اٌغشبء ٚاٌغذاس اٌخ١٠ٍٛٓ ِب ٠غّٝ  اٌخٍٛٞ. إ

ٚاٌزٟ رزؤٌف ِٓ  peptidoglycanرذخً فٟ رشو١ت اٌغذاس ٟ٘ اٌغىش٠بد اٌجشٚر١ٕ١خ 

 علاعً عىش٠بد ِزؼذدح ِزذاخٍخ ِغ ثشٚر١ٕبد. 

In most bacteria, a cell wall is present on the outside of the cell 

membrane. The cell membrane and cell wall comprise the cell 

envelope. A common bacterial cell wall material is peptidoglycan 

which is made from polysaccharide chains cross-linked by peptides. 

 :ِٓ اٌغذاس اٌخٍٛٞ ٠ٚٛعذ ٔٛػ١ٓ ِخزٍف١ٓ اٌغشاص١ُ رجؼب ٌج١ٕخ

١ُ إ٠غبث١خ اٌغشاَ راد غجمخ ع١ّىخ ِٓ اٌغىش٠بد اٌجشٚر١ٕ١خ لا رؾٛٞ غشبء شؾّٟ عشاص

 خبسعٟ )ثٕفغغ١خ اٌٍْٛ ِغ صجغخ اٌغشاَ(.

عشاص١ُ عٍج١خ اٌغشاَ راد غجمخ سل١مخ ِٓ اٌغىش٠بد اٌجشٚر١ٕ١خ  ٚرؾٛٞ غشبء شؾّٟ خبسعٟ 

 )ص٘ش٠خ اٌٍْٛ ِغ صجغخ اٌغشاَ(.

ٚلذ اشزمذ ٘زٖ الأعّبء ِٓ رفبػً خلا٠ب اٌغشاص١ُ ِغ صجغخ اٌغشاَ، ٚ٘ٛ رفبػً ٠زُ رٛظ١فٗ  

ٌزص١ٕف أٔٛاع اٌغشاص١ُ. ؽ١ش رزٍْٛ ثٕز١غخ ٘زا اٌزفبػً عشاص١ُ إ٠غبث١خ اٌغشاَ ثبٌٍْٛ اٌجٕفغغٟ 

 أِب اٌغشاص١ُ عٍج١خ اٌغشاَ فززٍْٛ ثٍْٛ ص٘شٞ.

There are two different types of bacteria according to the structure of cell 

wall:  

 

https://en.wikipedia.org/wiki/Glycogen
https://en.wikipedia.org/wiki/Polyphosphate
https://en.wikipedia.org/wiki/Sulfur
https://en.wikipedia.org/wiki/Photosynthesis
https://en.wikipedia.org/wiki/Cyanobacteria
https://en.wikipedia.org/wiki/Peptidoglycan
https://en.wikipedia.org/wiki/Cell_wall#Bacterial_cell_walls
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_envelope
https://en.wikipedia.org/wiki/Cell_envelope
https://en.wikipedia.org/wiki/Peptidoglycan
https://en.wikipedia.org/wiki/Polysaccharide
https://en.wikipedia.org/wiki/Peptide


  

5 

 
https://manara.edu.sy/ 

 

 

- Gram positive bacteria have a thick peptidoglycan layer and no 

outer lipid membrane. 

- whilst Gram negative bacteria have a thin peptidoglycan layer and 

have an outer lipid membrane. 

The names originate from the reaction of cells to the Gram stain, a test 

employed for the classification of bacterial species. As a result of this 

test, gram-positive bacteria will get a violet colour, and gram-negative 

bacteria will get a pink colour. 

  Morphologyانشكم  1-3

الأؽغبَ، ٠ٚجٍغ ؽغُ اٌخ١ٍخ اٌغشص١ِٛخ ؽٛاٌٟ ٚرجذٞ اٌغشاص١ُ رٕٛع ٚاعغ ِٓ الأشىبي 

١ِىشْٚ. ٚرىْٛ  5-0.5غٌٛٙب ث١ٓ  ٠زشاٚػاٌخ١ٍخ ؽم١م١خ إٌٛاح ؽ١ش ِٓ ؽغُ ( 1/10ػِشش)

ٚرزشافك الاعزطبٌخ فٟ اٌشىً  bacilliأٚ ػص٠ٛخ  cocciِؼظُ أشىبي اٌغشاص١ُ إِب وش٠ٚخ 

أٚ ػٍٝ  vibrioػبدح ِغ اٌغجبؽخ. ٚرىْٛ ثؼط الأٔٛاع  ػٍٝ شىً فبصٍخ رذػٝ ثبٌعّّبد 

 ٌزٟ رىْٛ ِشثؼخ أٚ ِىؼجخ اٌشىً.. ٠ٛعذ ػذد ل١ًٍ ِٓ الأٔٛاع اspirillaشىً ؽٍضْٚ رذػٝ 

Bacteria display a wide diversity of shapes and sizes, called 

morphologies. Bacterial cells are about one-tenth the size of 

eukaryotic cells and are typically 0.5–5.0 micrometres in length. Most 

bacterial species are either spherical, called cocci, or rod-shaped, 

called bacilli. Elongation is associated with swimming. Some 

bacteria, called vibrio, are shaped like slightly curved rods or comma-

shaped; others can be spiral-shaped, called spirilla. A small number of 

species even have tetrahedral or cubical shapes.  

 اٌغشاص١ُ ثجغبغخ وخلا٠ب ِفشدح أٚ لذ رزشافك ِغ ثؼعٙب ثّٕبرط ػذحّ:رٛعذ 

 .Neisseriaفمذ رىْٛ ػٍٝ شىً أصٚاط ِٓ اٌخلا٠ب وّغزؼّشح ١ٔضاس٠ب  -

 .Staphylococcusأٚ ثشىً ػٕمٛدٞ  Streptococcusأٚ ػٍٝ شىً علاعً  -

، ٚغبٌجبً ِب ١Actinobacteriaٛغ ِضً اٌغشاص١ُ اٌّؾٛس٠خ ٌزشىً خ٠ّىٓ أْ رغزط١ً اٌغشاص١ُ  - 

 رؾبغ اٌغشاص١ُ اٌخ١ط١خ ثغّذ ٠ؾٛٞ ػذح خلا٠ب.

 

https://en.wikipedia.org/wiki/Gram_stain
https://en.wikipedia.org/wiki/Gram-positive
https://en.wikipedia.org/wiki/Gram-negative
https://en.wikipedia.org/wiki/Coccus
https://en.wikipedia.org/wiki/Bacillus_(shape)
https://en.wikipedia.org/wiki/Spiral_bacteria#Vibrio
https://en.wikipedia.org/wiki/Spiral_bacteria#Spirillum
https://en.wikipedia.org/wiki/Morphology_(biology)
https://en.wikipedia.org/wiki/Micrometre
https://en.wikipedia.org/wiki/Coccus
https://en.wikipedia.org/wiki/Bacillus_(shape)
https://en.wikipedia.org/wiki/Spiral_bacteria#Vibrio
https://en.wikipedia.org/wiki/Spiral_bacteria#Spirillum
https://en.wikipedia.org/wiki/Neisseria
https://en.wikipedia.org/wiki/Streptococcus
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Actinobacteria
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Many bacterial species exist simply as single cells, others associate in 

characteristic patterns: 

 Neisseria form diploids (pairs),  

Streptococcus form chains, and Staphylococcus group together in 

"bunch of grapes" clusters.  

Bacteria can also be elongated to form filaments, for example the 

Actinobacteria. Filamentous bacteria are often surrounded by a sheath 

that contains many individual cells.  

 

 Different shapes of bacteria: أشكال مختهفت من انجراثيم 2شكم 

 

https://en.wikipedia.org/wiki/Neisseria
https://en.wikipedia.org/wiki/Streptococcus
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Actinobacteria
https://en.wikipedia.org/wiki/Filamentous_bacteria
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 Bacterial conjugationعنذ انجراثيم  قتترا الا 1-4

ىبفِئخ ٌٍزىبصش اٌغٕغٟ أٚ اٌزضاٚط ثّب أٔٙب رزعّٓ رجبدي  ُِ رؼزجش ػ١ٍّخ الالزشاْ ػٕذ اٌغشاص١ُ 

خلاي الالزشاْ ػٕصش الالزشاْ  )ٚرغّٝ اٌخ١ٍخ اٌّبٔؾخ(ٌٍّبدح اٌٛساص١خ، ٚرّٕؼ إؽذٜ اٌخلا٠ب 

ً ثلاص١ِذ. ٚرٍّه ِؼظُ ثلاص١ِذاد الالزشاْ أٔظّخ  أٚ ػٕصش ٚساصٟ لبثً ٌٍؾشوخ ٚ٘ٛ غبٌجب

  رزؤوّذ ِٓ أْ اٌخ١ٍخ اٌّغزمجٍخ لا رٍّه ِغجمبً ػٕصش ِشبثٗ.

Bacterial conjugation is often regarded as the bacterial equivalent of 

sexual reproduction or mating since it involves the exchange of 

genetic material. During conjugation the donor cell provides a 

conjugative or mobilizable genetic element that is most often a 

plasmid. Most conjugative plasmids have systems ensuring that the 

recipient cell does not already contain a similar element.  

 

 (:1رزعّٓ ػ١ٍّخ الالزشاْ اٌغشصِٟٛ اٌّشاؽً اٌزب١ٌخ )ِخطػ

 رٕزظ اٌخ١ٍخ اٌّبٔؾخ صائذح شؼش٠خ. -1

 رٍزصك اٌضائذح اٌشؼش٠خ إٌٝ اٌخ١ٍخ اٌّغزمجٍخ ٚرشثػ اٌخ١ٍز١ٓ ِغ ثؼعّٙب. -2

 إٌٝ اٌخ١ٍخ اٌّغزمجٍخ.   ٠DNAزُ وغش اٌجلاص١ِذ اٌّزؾشن ٠ٚزُ ٔمً شش٠ػ ِفشد ِٓ  -3

رشوت ولا اٌخ١ٍز١ٓ شش٠ػ ِىًّ ٌزٕزظ ثلاص١ِذ دائشٞ ِعبػف اٌشش٠ػ وّب رٕزظ  -4

 ػٍٝ اٌم١بَ ثذٚس اٌخ١ٍخ اٌّبٔؾخ. حصجؼ ولا اٌخ١ٍز١ٓ لبدسرصائذح شؼش٠خ ٚ

However, bacterial conjugation includes the following stages (see 

diagram 2-1):  

1- Donor cell produces pilus. 

2- Pilus attaches to recipient cell and brings the two cells together.  

3- The mobile plasmid is nicked and a single strand of DNA is 

then transferred to the recipient cell.  

4- Both cells synthesize a complementary strand to produce a 

double stranded circular plasmid and also reproduce pili; both 

cells are now viable donors. 

https://en.wikipedia.org/wiki/Sexual_reproduction
https://en.wikipedia.org/wiki/Mating
https://en.wikipedia.org/wiki/Plasmid
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Pilus


  

8 

 
https://manara.edu.sy/ 

 

 

ً ِف١ذح ٌٍخ١ٍخ اٌّغزمجٍخ. ٠ّىٓ أْ رزعّٓ اٌفٛائذ ِمبِٚخ رىْٛ  اٌّؼٍِٛبد اٌٛساص١خ إٌّمٌٛخ غبٌجب

 ُّ اٌصبداد اٌؾ٠ٛ١خ، اٌمذسح ػٍٝ اعزؼّبي ٔٛارظ الاعزملاة اٌغذ٠ذح. ٠ّىٓ اػزجبس الالزشاْ وآ١ٌخ ر

 رط٠ٛش٘ب ٌٍغّبػ ٌٍغشاص١ُ ثبلأزشبس.

The genetic information transferred is often beneficial to the recipient. 

Benefits may include antibiotic resistance, xenobiotic tolerance or the 

ability to use new metabolites. Other elements, however, may be viewed 

as bacterial parasites and conjugation as a mechanism evolved by them to 

allow for their spread. 

 

 

Diagram 1: Bacterial conjugation  مانجراثي: الاقتترا  عنذ 1مخطط  

 

 

https://en.wikipedia.org/wiki/Antibiotic_resistance
https://en.wikipedia.org/wiki/Xenobiotic
https://en.wikipedia.org/wiki/Metabolites
https://en.wikipedia.org/wiki/Parasitism
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 Archaeaانعتائق   (2
ٟٚ٘ علالاد ِىزشفخ ؽذ٠ضبً ِٚشزمخ ِٓ وٍّخ "لذ٠ُ". ٟٚ٘ ِشبثٙخ ٌٍغشاص١ُ فٟ اٌشىً ٌىٕٙب 

( ِٓ إٌٛع archaeon% ِٓ ِٛسصبد اٌؼز١ك )56ٚساص١بً. رىْٛ  ١ِّضح ػٕٙب

Methanococcus jannaschii  ُعذ٠ذح ثبٌٕغجخ ٌٍؼٍُ ِٚخزٍفخ ػٓ ِٛسصبد أٔٛاع اٌغشاص١

 اٌّؼشٚفخ.

 It is most recently discovered lineage, and derived from the word 

“ancient’. 

 It is similar in shape to bacteria, but genetically they are as distinct 

from bacteria (whole genome sequencing of the archaeon 

Methanococcus jannaschii showed 44% similarity to the known 

genes in bacteria and 56% of genes that were new to science). 

 

 ٚثٕبء ػٍٝ اٌف١ض٠ٌٛٛع١ب ٠ّىٓ رص١ٕف اٌؼزبئك فٟ خّظ ِغّٛػبد: 

 .(CH4): ثذائ١بد ٜٔٛ رٕزظ غبص ا١ٌّزبْ Methanogensِٕزغبد ا١ٌّزبْ  -1

 .(NaCl)ثذائ١بد ٜٔٛ رؼ١ش فٟ رشاو١ض ػب١ٌخ ِٓ اٌٍّؼ : Halophilesِؾجبد اٌٍّٛؽخ  -2

سح ػب١ٌخ ثذائ١بد ٜٔٛ رؼ١ش فٟ دسعبد ؽشا :Thermophilesِؾجبد اٌؾشاسح  -3

(<100َ°.) 

-<ثذائ١بد ٜٔٛ رؼ١ش فٟ دسعبد ؽشاسح ِٕخفعخ ): Psychrophilesِؾجبد اٌجشٚدح  -4

10 َ°.) 

 ثذائ١بد ٜٔٛ رؼ١ش فٟ اٌج١ئبد اٌؾّع١خ. :Acidophilesِؾجبد اٌؾّٛظخ  -5

 

 Based on their physiology, archaea can be classified into five 

subcategories: 

o Methanogens - prokaryotes that produce methane (CH 4). 

o Halophiles - prokaryotes that live at very high concentrations 

of salt (NaCl). 

o Thermophiles - prokaryotes that live at very high 

temperatures (>100°C). 

o Psychrophiles - prokaryotes that live at very low 

temperatures (-10°C). 

o Acidophiles- prokaryotes that live in acidic environments. 
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Figure 2-3: different species of Archaea  ق: أنواع مختهفت من انعتائ3-2شكم  

 

 Virusesانفيروساث  (3

 What are Virusesماهي انفيروساث  3-1

ٚإٌجبد، ٠ّٚىٓ أْ رمٛد إٌٝ أِشاض اٌف١شٚعبد ٟ٘ وبئٕبد دل١مخ رص١ت الإٔغبْ ٚاٌؾ١ٛاْ 

شذ٠ذح ٠ّىٓ أْ رزشاٚػ شذرٙب ِٓ أِشاض ثغ١طخ وبٌششؼ إٌٝ أِشاض خط١شح 

. ٚاٌف١شٚعبد ٟ٘ ػجبسح ػٓ ِؼمذاد عض٠ئ١خ ظخّخ ِٓ اٌؾّٛض  AIDSوبلإ٠ذص

٠ٚذػٝ اٌفشع اٌزٞ ٠ذسط اٌف١شٚعبد  .ِغٍفخ ثّؼطف ثشٚر١ٕٟ  RNA)أٚ  (DNAا٠ٌٕٚٛخ

 .Virologyثؼٍُ اٌف١شٚعبد 

Viruses are tiny organisms that infect humans, animals and plants, and 

may lead to severe illnesses. This may include flu or a cold to 

something more life threatening like HIV/AIDS. Viruses are 

supramolecular complexes of nucleic acid (DNA or RNA) 

encapsulated in a protein coat. The branch of sciences which studies 

viruses is called virology.  

ٟٚ٘ رؼًّ وطف١ٍ١بد رزطفً ػٍٝ اٌخلا٠ب ٚرذػٝ الأٔٛاع اٌزٟ رص١ت اٌغشاص١ُ ثآولاد 

ىْٛ ثؼعٙب . رغجت اٌف١شٚعبد رؾًٍ )رخش٠ت( اٌخلا٠ب، bacteriophages٠ٚاٌغشاص١ُ 

ػٓ رؾ٠ًٛ اٌخلا٠ب إٌٝ ؽبٌخ عشغب١ٔخ ثزؾ٠ًٛ اٌخلا٠ب اٌّع١فخ إٌٝ ؽبٌخ غ١ش ِٕظّّخ  ِغؤٚلاً 

 اٌخٍٛٞ ٚاٌزىبصش. الأمغبَِٓ 

Viruses act as parasites of cells, and those infecting bacteria are called 

bacteriophages (“bacteria eaters”). Often, viruses cause the lysis 

(destruction) of cells. Some viruses are implicated in transforming 

cells into a cancerous state, that is, in converting their hosts to an 

unregulated state of cell division and proliferation. 
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اٌؼٕبصش  ٚثغجت وْٛ ع١ّغ اٌف١شٚعبد ِؼزّذح ثشىً وج١ش ػٍٝ اٌخلا٠ب اٌّع١فخ لإٔزبط

اٌف١شٚع١خ، ف١غت أْ رىْٛ اٌف١شٚعبد لذ ٔشؤد ثؼذ ٔشٛء اٌخلا٠ب فٟ ع١بق اٌزطٛس. ِٚٓ 

سد اٌمذسح  ّٛ اٌّفزشض أْ رىْٛ اٌف١شٚعبد الأٌٚٝ ػجبسح ػٓ لطغ ِٓ اٌؾّط إٌٛٚٞ اٌزٟ غ

ػٍٝ اٌزعبػف ثشىً ِغزمً ػٓ اٌصجغٟ ٚاوزغجذ ف١ّب ثؼذ اٌّٛسصبد اٌعشٚس٠خ اٌزٟ رّىٕٙب 

 ٠خ ٚالاعزملاي ٚالأزمبي ث١ٓ اٌخلا٠ب.ِٓ اٌؾّب

فٟٙ لا رّٕٛ ٚلا رزىبصش ٌٛؽذ٘ب ٌٚىٕٙب  )ِغجشح ػٍٝ اٌزطفً( لا رىْٛ اٌف١شٚعبد ؽ١خ ثؾذ رارٙب

ٌه فٟٙ ٌز رىْٛ ثؾبعخ إٌٝ اٌذخٛي إٌٝ اٌخلا٠ب اٌّع١فخ ٚرغ١ٕذ٘ب ٌزغبػذ٘ب فٟ ص٠بدح اٌؼذد

 . غف١ٍ١بد ِغجشح ػٍٝ اٌزطفً

 

Because all viruses are heavily dependent on their host for the production 

of viral progeny, viruses must have arisen after cells were established in 

the course of evolution. Presumably, the first viruses were fragments of 

nucleic acid that developed the ability to replicate independently of the 

chromosome and then acquired the necessary genes enabling protection, 

autonomy, and transfer between cells. 

Viruses by themselves are not alive. They cannot grow or multiply on 

their own and need to enter a human or animal cell and take over the cell 

to help them multiply. Therefore they are considered as obligatory 

parasites. 

 Structure of the virusبنيت انفيروس  3-2

 (:٠2زؤٌف اٌف١شٚط اٌّؼذٞ ِٓ صلاس أعضاء سئ١غ١خ )ِخطػ 

ٚ٘ٛ ِشوض اٌف١شٚط ٠ٚؾٛٞ ع١ّغ اٌّؼٍِٛبد   RNA)أٚ (DNAاٌؾّط إٌٛٚٞ:  -1

 اٌزٟ رغؼً اٌف١شٚط فش٠ذ ِٓ ٔٛػٗ ٠ٚغبػذٖ ػٍٝ ص٠بدح اٌؼذد.

 (: ٚ٘ٛ غطبء فٛق اٌؾّط إٌٛٚٞ ٌؾّب٠زٗ.capsidاٌّؼطف اٌجشٚر١ٕٟ )وبثغ١ذ  -2

ٕٚ٘بن ػذح ف١شٚعبد لا رٍّه  (: ٠غطٟ اٌىبثغ١ذenvelopeاٌغشبء اٌشؾّٟ )اٌّؾفظخ  -3

 ٘زٖ اٌّؾفظخ ٚرغّٝ ف١شٚعبد ػبس٠خ.
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A virion (virus particle) has three main parts (diagram 2): 

1. Nucleic acid – this is the core of the virus with the DNA or RNA. 

The DNA or RNA holds all of the information for the virus and 

that makes it unique and helps it multiply. 

2. Protein Coat (capsid) – This is covering over the nucleic acid that 

protects it. 

3. Lipid membrane (envelope) – this covers the capsid; Many viruses 

do not have this envelope and are called naked viruses. 

 

 

 Diagram 2- 2: Simplified structure of a virus: بنيت مبسطت نهفيروس  2-2مخطط 
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  Life cycle of a basic virus دورة حياة انفيروس 3-3

٠ٛعذ ػذح خطٛاد أعبع١خ رزجؼٙب ع١ّغ اٌف١شٚعبد اٌّؼذ٠خ ٚرذػٝ ثّغّٛػٙب دٚسح اٌزؾًٍ 

lytic cycle  ِب ٠ٍٟ ( ٟٚ٘ رزع23ّٓ-)ِخطػ: 

 (.adsorption  ٌزصبقاٌف١شٚعٟ إٌٝ اٌخ١ٍخ اٌّع١فخ )ِشؽٍخ الا٠ٍزصك اٌؼٕصش  -1

اٌخ١ٍخ اٌّع١فخ  داخً اٌخبص ف١ٗ إٌٝ  RNAأٚ   ٠DNAؾمٓ اٌؼٕصش اٌف١شٚعٟ  -2

 (. entry )ِشؽٍخ اٌذخٛي

اٌّٙبعُ ػٍٝ اٌخ١ٍخ اٌّع١فخ ٠ٚغٕذ أٔض٠ّبرٙب ٌصٕغ ػٕبصش   RNAأٚ  ٠DNAغ١طش -3

 (.replicationػف ف١شٚع١خ عذ٠ذح ٠ٚذػٝ ٘زا )ِشؽٍخ اٌزعب

غ اٌؼٕبصش اٌف١شٚع١خ اٌّصٕؼخ ِٓ لجً اٌخ١ٍخ اٌّع١فخ ٌزشىً ف١شٚعبد عذ٠ذح  -4 ّّ رزغ

 (.assemblyٟٚ٘ )ِشؽٍخ اٌزغ١ّغ 

رمزً اٌف١شٚعبد اٌّزشىٍخ ؽذ٠ضبً اٌخ١ٍخ اٌّع١فخ ٌززؾشس ٚرجؾش ػٓ خ١ٍخ ِع١فخ عذ٠ذح  -5

 (.release)ِشؽٍخ اٌزؾش٠ش

There are a few basic steps that all infecting viruses follow and these 

are called the lytic cycle. These include (see diagram 2-3): 

1. A virus particle attaches to a host cell. This is called 

“adsorption”. 

2. The particle injects its DNA or RNA into the host cell. This is 

called “entry”. 

3. The invading DNA or RNA takes over the cell and recruits the 

host cell’s enzymes to make new virus particles. This is called 

“replication”. 

4. The particles of the virus created by the cell come together to 

form new viruses. This is called “assembly” 

5. The newly formed viruses kill the cell so that they may break free 

and search for a new host cell. This is called “release” 
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 Diagram 2-3: virus lifecycle: دورة حياة انفيروس 3-2مخطط 

 

 


