
Punam Ranjan_B.Sc Botanty (H)_Part III_Paper V 
 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subject - B.Sc Botany (H), Part III 
Paper     -   V 
Topic     -   General Principles of 

            Transcription 

Dr. Punam Ranjan 

Assistant Professor 

Department of Botany 

Patna Science College, Patna. 

e-mail gayatripunam@gmail.com 



Punam Ranjan_B.Sc Botanty (H)_Part III_Paper V 
 

Introduction  
 
DNA is the genetic material for many lower organisms and all higher organisms. 
According to the central dogma of molecular biology, genetic information usually 
flows from DNA to DNA during its transmission from generation to generation 
and from DNA to protein during its phenotypic expression in an organism. During 
the replication of RNA viruses, information is transmitted from RNA to RNA.  
The transfer of genetic information from DNA to protein involves two steps:  
 
(1) Transcription, the transfer of the genetic information from DNA to RNA, and 
(2) Translation, the transfer of information from RNA to protein. [Figure 1] 
 
In addition, genetic information flows from RNA to DNA during the conversion of 
the genomes of RNA tumor viruses to their DNA proviral forms. Thus, the transfer 
of genetic information from DNA to RNA is sometimes reversible, whereas the 
transfer of information from RNA to protein is always irreversible. 
 
Transcription- Transcription is the synthesis of RNA using DNA as a template 
 
The information present in a segment of DNA (Genetic code) is made available to 

the cell through formation of a molecule of RNA. The synthesis of a RNA from a 

DNA template is called transcription. The term transcription denotes a process in 

which the information encoded in the four deoxyribonucleotide letters of DNA is 

rewritten, or transcribed, into a similar language composed of four ribonucleotide 

letters of RNA.  

Studies carried out in the 1950s uncovered the relationship between genetic 

information and amino acid sequence, but this knowledge by itself provided no 

clue as to the mechanism by which the specific polypeptide chain is generated. As 

we now know, there is an intermediate between a gene and its polypeptide; the 

intermediate is messenger RNA (mRNA). 

The momentous discovery of mRNA was made in 1961 by François Jacob and 

Jacques Monod of the Pasteur Institute in Paris, Sydney Brenner of the University 

of Cambridge, and Matthew Meselson of the California Institute of Technology.  
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A messenger RNA is assembled as a complimentary copy of one of the two DNA 

strands that make up a gene. Because its nucleotide sequence is complementary to 

that of the gene from which it is transcribed, the mRNA retains the same 

information for polypeptide assembly as the gene itself. For this reason, an mRNA 

can also be described as a “sense” strand or a coding RNA. Eukaryotic mRNAs are 

not synthesized in their final (or mature) form but, instead, must be carved out (or 

processed) from much larger pre-mRNAs. An overview of the role of mRNA in 

the flow of information through a cell is illustrated in Figure 1. 

                                                   

Figure 1. An overview of the flow of information in a cell 

From Prescott’s Principles of Microbiology, 7th edition, 2009 
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Structure of a RNA molecule 
 

 It has ribose rather than deoxyribose sugar (differs in an OH group) 
 In bases it has uracil instead of thymine (loss of a methyl group) 
 It is single-stranded, and typically folds into unique shapes, like proteins 
 It is less chemically stable in comparision to DNA. 

 
Types of RNA 
 

 Messenger RNA, mRNA, is assembled as a complimentary copy of one of 
the two DNA strands that make up a gene. 

 Ribosomal RNA, rRNA, is RNA that becomes part of the ribosome, the big 
molecular machine responsible for synthesizing proteins 

 Transfer RNA, tRNA, is used to bring correct amino acids to the ribosome 
during protein synthesis 

 Micro RNAs, miRNAs, are important in regulating gene expression 
 Others few types of RNA are also reported 

 
 

Characteristics of Transcription  
 Involves the synthesis of rRNA from DNA using RNA polymerase 
 RNA polymerase must unpair and unwind DNA as it is reading it 
 It is much less accurate than replication; errors of 1 in 10. 
 Protein synthesis can tolerate more errors 
 Multiple RNAs can be sequenced from the same gene at the same time 

 
 
General Steps of Transcription: 
 
Initiation 

 RNA polymerase binds to specific regions of the DNA called promoters, 
specific nucleotide sequences 

 Promoters orient polymerase in a specific direction 
 RNA polymerase binds to the promoter with the help of an accessory 

protein, called a sigma factor 
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Elongation 

 RNA transcript is synthesized by ribonucleotide triphosphate additions 
 
Termination 

 Synthesis stops at a terminator sequence, typically of poly A-T stretches of 
DNA 

Processing 

 Many of the RNA molecule are processed to some degree or more, before 
they serve the purpose. 
 

                  
Figure 2 - Transcription 
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