
VECTORS AND THEIR 
TRANSFORMATION 



Vector types 

■ Small DNA molecule – يهٓاش دخم تانحًض انًٕٔي ذثؼُا- capable of self 
replication that are used as cloning vehicle or carrier of DNA fragment. 

ٌؼًُ ًْ ترقذس ذُقسى تًؼضل ػٍ انثكرٍشٌا  origin of self replicationانٓا ■
  multiple cloning regionذثؼُا تُسًٍٓا   dna insertٔفٍٓا جضء تقذس ٌحًم ال

■ Selection of the vector type depends on host used in the cloning and size 
of insert 

– Plasmids 

 ١٠٠٠bpٌؼًُ حذْا   dnaانًطكهحآَا يا ترقذس ذحًم كى كثٍش يٍ ال–
   amino acidٔضٕي  ٣٠٠٠ٌؼًُ ذقشٌثاً 

– Phages 

– Hybrid vectors 

– Artificial chromosomes 

كم يا َضنُا 
نرحد تركٌٕ 
ترحًم ػذد 

اكثش يٍ 
 aminoال

acids 



Vector Characteristics 
■ Self replication, multiple copies. 

■ Replication origin site. 

■ Cloning site. 

■ Selectable marker gene. 

ػادجً تركٌٕ يضاد حٍٕي ٔساح َحكً ػُٓا تؼذٌٍ ٔكٍف ًٍَض يٍٍ انً اخز ■
 ٔيٍٍ لاء insertال

■ Small size. 

■ Easily isolated & purified. 

 نهخهٍح   lysisلاَّ ضكهٓى دائشي فسٓم اًَ احػهٓى تؼذ يا َؼًم ■

■ Easily transformed into host cell. 

   clonesانٓا يص كثٍش نكُٓا كافٍح نرطهغ ػذد يٍ ال efficiencyيغ اَّ ال■

■ Control elements – promoter, operator, ribosome binding site. 

 تُحكً ػُٓا تس َٕغهٓا قذاو   expressionتُطٕفٓا تال■



Types  

■ There are two types of vectors: 

– Cloning vectors: DNA molecules that are used to "transport" 

cloned sequences between biological hosts-microorganisms -

and the test tube. Examples: Plasmids, Phage or Virus to get 

millions of copies. 

 cercluarٔلاصو ٌكَٕٕا ػهى ضكم   insertيغ ال vectorتشتظ ال–
يطاٌ يا ذًٕخ انخهٍح ٔتحطٓا فً تكرٍشٌا يطاٌ ذركاثش ٔتؼذ يا 

 plasmidsتكٌٕ حػم يلاٌٍٍ انُسخ يٍ ال  purificationاػًههٓا 



Types  

■ . 

 

– Expression vectors: a plasmid or virus used to introduce a 
specific gene into a target cell, and can commandeer the cell's 
mechanism for protein synthesis to produce the protein 
encoded by the gene 

ًْ ػثاسج ػٍ  biological drugsساح َطٕف اَّ تؼض ال–
glycoproteins  ٌؼًُ لاصو الmicroorganism  ٍٍتؼذ يا ٌػُغ انثشٔذ

يؼٍٍ ْٔاي انًٍكاٍَضو يص يٕجٕدج  sequenceب glycationٌؼًهّ 
 ٌا تؼذل ػهى انثكرٍشٌا eukaryotic cellفً انثكرٍشٌا فٍا تُسرخذو



Cloning vectors 
■ Cloning vectors are used in genomic library, preparing probes and 

Genetic engineering experiments. 

 ؜٪٤٠-٢٠ٔيًكٍ َػُغ جٍُاخ َٔحطّ تثكرٍشٌا ٔاخضَٓا فً جهٍسشٔل ■
 ٧٠-ٔػهى دسجح حشاسج 

 

■ Selection of cloning vector depends on :-  

– Objective of cloning experiment 

يًكٍ  dnaحسة ضٕ تذَا َؼًم ارا تذَا َكثش قطؼح غغٍشج يٍ ال–
 plasmidٔيًكٍ ال e coliَسرخذو ال

– Ease of working.تُقذس َذخم انجٍُاخ َٔطهؼٓا تسٕٓنح 
– Knowledge existing about the vector. 

– Suitability. 

– Reliabilityارا ػذَا انطغم اكثش يٍ يشج لاصو ٌؼطً َفس انُرٍجح 



Cloning vectors 

■ Cloning vectors share four common properties 

■  1. Ability to promote autonomous (نٕحذِ)  replication. 

 اَّ تُفغ ٌُقسى نحانّ تذٌٔ يا ٌؼرًذ ػهى اضً يٕجٕد تانخهٍح ■
 

2. Contain a genetic marker (usually dominant) for selection. 
فثُجٍة خلاٌا   vectorيثلاً تحظ فٍّ جٍٍ نًقأيح الايثٍسٍهٍ يطاٌ ايٍض انخلاٌا انً يٕجٕد فٍٓا ْزا ال

يطكهح جضء فً انجٍٍ انًقأو نلايثسٍهٍٍ ٔجضء لاء ٔتُحظ ػهٍٓا ايثسٍهٍٍ انخلاٌا انً يا ترًٕخ ًْ 
 insertانً تكٌٕ جٕاْا ال

 

■. Unique restriction sites to facilitate cloning of insert DNA. 
  plasmidلاَضٌى يؼٍٍ تركشس يشج ٔحذج يطاٌ ٌحافظ ػهى ضكم ال  restrictions siteلاصو ٌكٌٕ ال

4. Minimum amount of nonessential DNA to optimize cloning. 

ساح ٌكَٕهً تشٔذٍُاخ يا انٓا  expressionيا ٌكٌٕ فٍّ ٔجٕد كثٍش نجٍُاخ يا انٓا داػً لاَّ تس ٌػٍشنٓا ■
داػً ٔساح ذخشتهُا انثشٔذٍٍ ٔذغهثُا انً تذَا إٌاِ يطاٌ ٍْك لاصو َرؼهى يٍ صيلائُا انؼهًاء ٔاي ضخع يا 

صيلائً تس يطاٌ ذشتطْٕا تًضح ....انّ داػً تحٍاذك ذطهؼّ يُٓا لأَّ ساح ٌغهثك نثؼذٌٍ ٌٔخشتهك حٍاذك 
   

 



Plasmids 

■ Bacterial cells may contain extra-chromosomal DNA 
called plasmids. 

 بتاخذ بشكل رئيسي من البكتيريا ■

■ Plasmids are usually represented by small, circular 
double stranded DNA. 

■ Some plasmids are present in multiple copies in the 
cell  

■ In addition to bacteria, it may exist in the nuclei of 

some eukaryotic cells.  

■ They can replicate independently of the host cell.  The 

size of plasmids ranges from a few kb 2-3kb to near 

100 kb 

■ Can hold up to 10 kb fragments 

 



Plasmid vectors 
Origin of replication 

■ Plasmid vectors contain:  

■ Origin of replication (Ori) is a DNA segment recognized by the cellular DNA-
replication enzymes.  

■ Without replication origin, DNA cannot be replicated in the cell 

■ a gene that permits selection,  

■ Here the selective gene is ampr; it encodes the enzyme b-lactamase, 
which inactivates ampicillin. 

فً ٔقد ٔاحذ حسة  anti bioticsلاكثش يٍ َٕع يٍ ال selectiveيًكٍ ٌكٌٕ ■
يًكٍ ٌكَٕٕ اي  b lactamsضٕ انجٍٍ انً تُحطّ جٕاِ ٔيص ضشط ٌكَٕٕا 

 جشٔب يٍ انًضاداخ 

■ Exogenous DNA can be inserted into the bracketed region . 

 

 



Selective marker 

■ Selective marker is required for maintenance of plasmid in the cell.  

■ Because of the presence of the selective marker the plasmid becomes useful 
for the cell.  

■ Under the selective conditions, only cells that contain plasmids with 
selectable marker can survive 

■ Genes that confer resistance to various antibiotics are used.  

■ Genes that make cells resistant to ampicillin, neomycin, tetracycline or 
chloramphenicol are used 



Multiple cloning site 

■ Many cloning vectors contain a multiple cloning site or polylinker: a DNA 
segment with several unique sites for restriction endonucleases located 
next to each other 

■ Restriction sites of the polylinker are not present anywhere else in the 
plasmid. 

■ Cutting plasmids with one of the restriction enzymes that recognize a site 
in the polylinker does not disrupt any of the essential features of the 
vector 

 



Multiple cloning site 

■ Gene to be cloned can be introduced into the 

cloning vector at one of the restriction sites 

present in the polylinker, transformed into 

bacteria 

■ After culture growth, the clone fragment can 

be recovered easily.  The cells are lysed and 

the DNA is isolated and purified. 

■ A DNA fragment can be kept indefinitely in 

bacterial culture if mixed with glycerol in a –

70 degrees C freezer. 

 



Plasmid Polylinkers and Marker Genes for Blue-White 
screening 

 انطشح فً انسلاٌذ انً تؼذِ 

■ Colonies with recombinant plasmids are white, 
and colonies with nonrecombinant plasmids are 
blue. 

■ Example:  pUC19 

■ Resistant to ampicillin, has (ampr gene) 

■ Contains portion of the lac operon which codes 
for beta-galactosidase. 

■ X-gal is a substrate of beta-galactosidase and 
turns blue in the presence of functional beta-
galactosidase is added to the medium. 

 



Plasmid Polylinkers and Marker Genes for Blue-White 
screening  

ْسح فً طشٌقح ثاٍَح انً فًٓرّ يُٓا اَّ يًكٍ ساح ■
َحكٍٓا نقذاو ترفػٍم اكثش فً ػُا فً ػُا جٍٍ خاظ 

ْزا تفشص تشٔذٍٍ تخشب أي ساتطح  b galactosedaseتال
جهٕكٕص ٌٔؼًههُا  تؼًهٓا انجلاكرٕص صي نًا ٌشذثظ يغ

لاكرٕص فاَا تذخم انجٍٍ ذثؼً داخم ْزا انجٍٍ ٔتخشتّ 
انً نسا تخشب انلاكرٕص يؼُاذّ  plasmidٔتطٕف ال

انً فٍّ ضغال ٔيا اسذثظ  b galactosedaseال
اتٍض  ٔانً يا تخشب  colonyٌٔكٌٕ نٌٕ ال insertتال

 colonyٔتكٌٕ نٌٕ ال insertانلاكرٕص يؼُاذّ استظ فٍّ ال
اتٍض ٔتقذس اسرخذيّ فً ضغهً طثؼاً تس سجؼد 

نطشح انذفغ انساتقح يطاٌ افٓى ضٕنً ترحكٍّ 
انذكرٕسج ٌْٕ اكرطفد اَّ انحكً ْزا يص يطشٔح 
 لاي دفؼح قثهكٕ ٔانذكرٕسج ػاصٌركٕ فً تطكم خاظ 

ٔتػٍش   x galيًكٍ َضٍف جالاكرٕص يشذثظ تػثغح اسًٓا * 
 َفس انحكً فٕق 



X-Gal reaction 



TYPES OF CLONING VECTORS 
1. PLASMID VECTORS 

■ Plasmid vectors are used to clone DNA ranging in size from several 
base pairs to several thousands of base pairs (100bp -10kb). 

■ ColE1 based, pUC vehicles  
commercially available ones, eg pGEM3, pBlueScript, pET16 

 



Plasmids advantages and 
disadvantages 

■ Advantages: 

– Small size (easy to manipulate and isolate) 

– Circular (more stable)  

– Replication independent of host cell  
 احفظْٕا صي اسًكى   origin of replicationلاَّ ػُذِ –

– Several copies may be present (facilitates replication)  

– Frequently have antibiotic resistance (detection easy) 

■ Disadvantages: 

– Cannot accept large fragments 

– Sizes range from 0- 10 kb 

– Standard methods of transformation are inefficient 

 inserts ١٥-١٠انؼًهٍح يص سٓهح اتذاً يًكٍ َسرخذو آلاف أ حرى يلاٌٍٍ ػطاٌ ٌذخم ■

  transformationاكثش ػًهٍح ال efficientتكٌٕ  viralنًا تُحكً ػٍ ال■


