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   ў   ,   

 ў     ДMШУТМК ОЭ КХ қ000Ж,   

(    )  ў ғ    

       

    ў     

 ў  ДBКrrКЧРШЮ  ОЭ КХ қ007Ж -    

 ,      ё   

( ) , ў   ё  ғ    

   -  ў   

 (CRISPR )       

ё         

    ғ  

  ё  ў  CRISPR/CКs     

  ДGКrЧОКЮ ОЭ КХ қ0Қ0Ҳ DОХЭМСОЯК ОЭ КХғ қ0ҚҚЖ, 

    ў  ў   

ў  ДSКprКЧКЮsФКs ОЭ КХғ қ0ҚҚЖғ  

 CRISPR-CКs9 ДJТЧОФ ОЭ КХ қ0ҚқЖ,  - ў    

   ў  ў ,   

        

   ДMКХТ ОЭ КХғ  2013]. 
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 ё     ( , )    

     ("  ") 

   ( ,    - 
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- TAL     

- CRISPR/Cas   
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  ў  ў   

  

     

   

   

   /    

ў          

- Zinc Finger (  )  

- TALEN (Transcription Activator Like Effector Nucleases)  

- CRISPR/CКs9 (  CRISPR - Clustered Regularly Interspaced Short 

Palindromic Repeats,  

 ў   -      

)     ғ  

, ё,      

  -  ў  ғ  ў  

,        ў  

       

  ў       

  (3- )ғ    ,   

 ,   ё   ў  

  ғ   ў  

  ў       ў , 
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1 Marketa Zvelebil, Jeremy O. Baum // Understanding Bioinformatics, Garland Science 2007.  798 pages 
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 Ў       

ь 
ғ   ғ 

:  ё  ғ 

One of several alternative forms of 

a gene that occur at a given locus 

on a chromosome. Most often there 

are two paired copies of a gene on 

homologous chromosomes. For 

each of your gene you get one copy 

(allele) from each parent. They 

may be nearly identical in DNA 

sequence or have slight variations 

(i.e. mutations). 

 

  
  ё   

   
 

NHқ    
ў ғ  NHқ  

ў    
ў   (  (α) 

)   
ў    α 

  ў ғ 

Any of a class of 20 molecules that 

are combined to form proteins in 

living things. The sequence of 

amino acids in a protein and hence 

protein function are determined by 

the genetic code 

 

  ў   3  
 ( )  

,     
 ғ   

  
ў ,     

  
   

 ё   
ғ 

An anticodon is a unit made up of 

three nucleotides that correspond to 

the three bases of the codon on the 

mRNA. Each tRNA contains a 

specific anticodon triplet sequence 

that can base-pair to one or more 

codons for an amino acid. Some 

anticodons can pair with more than 

one codon due to a phenomenon 

known as wobble base pairing. 

 

   
 ( ,  

, ) 
ў ,  ў  

  
   

ё    ғ 

Polymers produced by living 

organisms; in other words, they are 

polymeric biomolecules. 

 

«GОЧОКХШРТК» - ў  
 ў ,   
 ғ  
 -  

  
 ғ 

Genealogy is a family history, is 

the study of families and the 

tracing of their lineages and 

history. 

  

  

  
ғ   

ё   ё  

Modification of the natural DNA 

sequence of a gene or genes. 

Genetic engineering is the basis of 

the modern biotechnological 



 

46 

 ё   
  

ў    
,   

 ў   ў  
    ,  

  ғ 

revolution, to which we owe such 

inventions as insulin-producing 

bacteria. 

  

  
  

  
-   

ғ   3   

  ў ғ 
  ғ 

Three bases (e.g. 5'CGC3') in a 

DNA or RNA sequence specify a 

codon, which codes for an amino 

acid (e.g. arginine) in a protein. 

Genes are frequently tens of 

thousands of base-pairs long. 

Usually the codons of an exon are 

in phase within an uninterrupted 

open reading frame giving rise to 

long chains of amino acids after 

ribosomal translation. 

  
(   

ё ) 

   
   
  ў ғ 
   

ў   
 ғ -

   
    
ғ   
  ў  

    
ў  ғ 

Practice of "stimulating biased 

inheritance of particular genes to 

alter entire populations. It has been 

proposed as a technique for 

changing wild populations of 

harmful organisms such as 

mosquitoes to be less dangerous. 

 

 ғ 
  

ў ғ  
  ,  

  ё   , 
    

ғ 

A complete set (n) of chromosomes 

(hence, of genes) inherited as a unit 

from one parent plus one sex 

chromosome from the other parent 

in heterogametic individuals. The 

full genome sequences are 

available for hundreds of bacteria 

and viruses, human, and model 

organisms like mouse, frog, worm 

and fruit flies. 

 

  ғ 
 ў   

 ғ 

he part (DNA sequence) of the 

genetic makeup of a cell, and 

therefore of an organism or 

individual, which determines a 

specific characteristic (phenotype) 

of that cell/organism/individual. 

Genotype is one of three factors 

that determine phenotype, the other 

two being inherited epigenetic 

factors, and non-inherited 

environmental factors. 



 

47 

 
 

, ,   
 ў   

ғ 

A couple of homologous 

chromosomes, or homologs, are a 

set of one maternal and one 

paternal chromosomes that pair up 

with each other inside a cell during 

meiosis. 

 

 ғ 
  ,  
  , 

,  
   

ғ 

The molecule that encodes genetic 

information. DNA is a double-

stranded molecule held together by 

weak bonds between base pairs of 

nucleotides. the four nucleotides in 

dna contain the bases stranded 

molecule held together by weak 

bonds between base pairs of 

nucleotides. The four nucleotides 

in DNA contain the bases: adenine 

(A), guanine (G), cytosine (C), and 

thymine (T). In nature, base pairs 

form only between A and T and 

between G and C; thus the base 

sequence of each single strand can 

be deduced from that of its partner. 

  

 ғ  ў  
  ў   

    
 ё   

( , )  
ғ    -

, -     
ғ 

RNA that serves as a template for 

protein synthesis. 

 
   « » 

 ғ 

The DNA base sequences 

interrupting the protein-coding 

sequences of a gene; these 

sequences are transcribed into 

RNA but are cut out of the message 

before it is translated into protein. 

Compare exons. 

 

 ё   
  

   
 -

 ў  ё ғ 

The passing of familial elements 

from one generation to the next. 

 
 

   
 

  
,    

  
ў ,   

,    
ғ 

Genes that have small quantitative 

effects on the level of expression of 

another gene 

  

   
 ў ,  ў  

  

A large molecule composed of 

nucleotide subunits. 
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 ғ  
  

ў ,   
 ғ 

 

   
   

   
қ    

 ғ 

Nitrogen-containing organic bases 

made from a single ring structure. 

Includes cytosine and thymine 

(DNA) and uracil (RNA) that base-

pair with purines to form the rungs 

in the DNA double helical ladder. 

 

ў   

   -

    
 ғ 

A Difference in DNA sequence 

among individuals. Genetic 

variations occurring in more than 

1% of a population would be 

considered useful polymorphisms 

for genetic linkage analysis. 

Compare mutation. 

 

  
  

  ў , 
    

  

   
 ғ 

A site on DNA to which RNA 

polymerase will bind and initiate 

transcription. 

 

ў    
 Қ-  

    
ғ  

  Қ-

   
 қ-  

  ғ 

A nitrogen-containing, single-ring, 

basic compound that occurs in 

nucleic acids. The purines in DNA 

and RNA are adenine and guanine. 

  

   
  

 ў ғ 

A class of RNA found in the 

ribosomes of cells. 

  

  
ғ   
   

 ғ  
    

 ў , 75-85  
 ғ    

 ў  ў ғ 
 

  
 ў ғ 

A class of RNA having structures 

with triplet nucleotide sequences 

that are complementary to the 

triplet nucleotide coding sequences 

of mRNA. The role of tRNAs in 

protein synthesis is to bond with 

amino acids and transfer them to 

the ribosomes, where proteins are 

assembled according to the genetic 

code carried by mRNA. 

 

 Ҳ   
   

ғ 

A common pyrimidine found in 

RNA, it base pairs with adenine 

and is replaced by thymine in 

DNA. Methylation of uracil 

produces thymine. It turns into 

thymine to protect the DNA and to 
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improve the efficiency of DNA 

replication. Uracil can base pair 

with any of the bases depending on 

how the molecule arranges itself on 

the helix, but readily pairs with 

adenine because the methyl group 

is repelled into a fixed position. 

 

  
  ў  

  
 4    
ғ  

   
    

  ғ 

Pyrimidine base found in RNA and 

DNA. Cytosine (C4H5N3O) forms 

base-pairs with guanine only. It 

may become methylated where it 

occurs consecutively to guanine in 

the DNA sequence (see 5-

methylcytosine). 

Э  

 ( )   
  ў  

 -

  
( ) ғ  

   
ғ 

The protein-coding DNA 

sequences of a gene. Compare 

introns. 

Э  

ё  ў  -   
  
  

  
  ё  

ў  ғ 

Production of 

observable/detectable 

characteristics of an organism, 

usually due to the synthesis of 

protein. 
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