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Lecture 4 

The Flow of Genetic Information 

1. DNA replication makes possible the flow of genetic information from one 

generation to the next.  

2. The DNA of a cell replicates before cell division so that each offspring cell 

receives a chromosome identical to the parents.  

3. The genetic information contained in DNA also flows in another way: it is 

transcribed into mRNA and then translated into protein within a single cell, a 

process also called gene expression.  

4. The pathway from DNA to RNA and RNA to protein is conserved in all forms 

of life and is often called the central dogma (figure 1). 

Figure 1: the central dogma 
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Transcription: The First Stage of Gene Expression 

▪ During transcription, an RNA molecule is synthesized using the codes on 

DNA as template.  

▪ RNA polymerase is responsible for this process. This polymerase is more 

multipurpose than DNA polymerase, because it can bind to DNA and unwind 

it, as well as, synthesize RNA.  

▪ Transcription proceeds in three stages: initiation, elongation and termination. 

▪ RNA synthesis, like DNA synthesis, proceeds in a 5′ to 3′ direction. 

▪ Transcription always proceeds from the same DNA strand for each gene, 

which is called the template strand or (-) antisense strand.  

▪ The mRNA product is complementary to the template strand and is almost 

identical to the other DNA strand, called the (+) sense strand, or the coding 

strand. 

 

Transcription in Prokaryotes 

A. Initiation of Transcription in Prokaryotes 

1. In bacteria, a single RNA polymerase transcribes all genes. 

2. In Bacteria and Archaea, the mRNA often bears coding information transcribed 

from adjacent genes. Therefore, it is said to be polycistronic (is an mRNA that 

encodes several proteins) as shown in figure (2). 
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Figure 1. comparison between polycistronic and monocistronic mRNA 

 

3. Prokaryotic RNA polymerase contain six types of polypeptide chains. the six-

subunit complex is termed RNA polymerase holoenzyme and only holoenzyme 

can begin transcription (figure 3). 

 

 

 

 

 

Figure 3: prokaryotic RNA polymerase holoenzyme 

 

4. Initiation requires the RNA polymerase to recognize a region on a gene called 

the promoter region. 
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5. The promoter is neither transcribed nor translated; it functions strictly to 

provide a position for initial binding of the RNA polymerase. 

6. Prokaryotic promoters have two characteristic features: a sequence of six bases 

(TTGACA) about 35 base pairs before (upstream) the transcription starting point 

and (TATAAT) sequence, or Pribnow box, usually about 10 base pairs upstream 

of the transcriptional start site. These regions are called the -35 and -10 sites, 

respectively (figure 4). 

7. These sequences are the consensus sequences which are regions that are 

similar across all promoters and across various prokaryotic species. 

 

8. Once bound to the promoter site, RNA polymerase is able to unwind the DNA 

without the aid of helicases. The -10 site is rich in adenines and thymine, making 

it easier to break the hydrogen bonds that keep the DNA double stranded. 
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Figure 4: A Bacterial Structural Gene and Its mRNA Product 

 

 

 

 


