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Chapter 10 
From DNA to Proteins:  
Transcription and 
RNA Processing 

03 Transcription 

The death cap mushroom, Amanita phalloides 
α-amanitin 

5' end 

3' end 

Fig. 10.1a: Structure of 
an RNA strand 

Fig. 10.1b: Secondary structure of an RNA strand 
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DNA carries genetic information in its linear sequence of its nucleotides  (Fig. 10.14) 

Partial nucleotide sequence of a human gene 

ATGTGTGGAGCCACACCCTAGGGTTGGCCA 

ATCTACTCCCAGGAGCAGGGAGGGCAGGAG 

CCAGGGCTGGGCATAAAAGTCAGGGCAGAG 

CCATCTATTGCTTACATTTGCTTCTGACAC3' 

5’!
3’!TACACACCTCGGTGTGGGATCCCAACCGGT 

TAGATGAGGGTCCTCGTCCCTCCCGTCCTC 

GGTCCCGACCCGTATTTTCAGTCCCGTCTC 

GGT . . . etc.................5' 

usually only top/coding 
strand of DNA is shown 
5’ 3’ 
3’ 5’ 

The complementary strand 
is implied but not shown 

5’ATGTGTGGA…3’ DNA 

5’AUGUGUGGA…3’ RNA 

These sequences 
are co-linear 

Met 
Protein 
- Cys - Gly 

3’TACACACCT…5’ DNA 

Table of the genetic code 

UGU 

AUG 

GGA 





































































11/8/13 

3 

The synthesis of RNA is complementary and antiparallel to the DNA 
template strand 

The initiation of RNA synthesis (transcription) does NOT require a pre-
existing primer 

Fig. 10.4: RNA synthesis from a DNA template 

Fig. 10.5: Transcription of genes from a region of genomic DNA 

The template strand of a gene can be on either strand within a region 
of genomic DNA 
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Upstream Downstream 

Fig. 10.6: Components of a transcriptional unit 

(+1) 

translation 
start (ATG) transcription 

start +1 

coding sequence downstream sequence upstream sequence 

Gene X 

Consensus 
sequences are 

located within the 
promoter region 

 Replaces Fig. 10.6: Components of a gene 

transcription 
stop 

translation 
stop 

genomic 
DNA 

5' 3' 
(coding strand) 

Protein X 

translation 
start 

(AUG) 

coding sequence 

Gene X 

translation 
stop 

5’ UTR 3’ UTR 
mRNA 5' 3' 

Transcription 

Translation 
Met 

H3N COO- + 
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Genes can be transcribed (expressed) with different efficiencies 

Different promoter 
sequences 

Different 
promoter strengths 

Different numbers of transcription 
initiations at a specific promoter 

over a fixed period of time 

gene C	

High expression Low expression No expression 

amount  
of protein 

amount 
of RNA 

Prokaryotes (E. coli) have a single type of RNA pol 

σ (sigma factor)	

α1  
α2 

β	


β' 

+ 4 subunits in 
core enzyme 

+ 

Only one type of core enzyme but several types of σ factors are available 
•  different σ  used by the enzyme to recognize different "promoters” 

•  A promoter is a region that "tells" RNA pol where to sit on the 
DNA to start transcription  

Fig. 10.10: The standard bacterial promoter consists of -10 
and -35 consensus sequences (also see Fig. 10.9) 
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The process of bacterial transcription  
(read section 10.3 in textbook) 

Initiation 

Elongation 

Termination 
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Fig. 10.16:  The coding sequence of some eukaryotic genes are 
disrupted by non-coding introns 

Introns:  Intervening or Interrupting sequences 
Exons:  Expressed sequences 

Both the introns and exons of a gene are initially transcribed (as a pre-mRNA) 
but the introns are removed/excised (RNA splicing) before the mature mRNA 

is translated 

Modifications of eukaryotic mRNAs 
(read section 10.5 in textbook) 

Addition of specialized cap structure to 5' end 

Addition of poly(A) tail to 3' end 

Removal of introns 






































































































































































































































































































































































