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Subtopics
● Overview
● The Molecular Events of Transcription

○ Initiation
○ Elongation
○ Termination

● mRNA modifications in Euykaryotes



Overview

RNA - Ribonucleic acid

➔ General Structure:
◆ Phosphate bonded to a ribose 

sugar
◆ Ribose sugar bonded to one of four 

nitrogenous bases
● Adenine
● Uracil
● Guanine
● Cytosine

◆ Single stranded



Overview

Different types of 
RNA moleculesRNA Function

Messenger RNA (mRNA) The template for translation

Transfer RNA (tRNA)
Involved in translation of mRNA

Ribosomal RNA (rRNA)

Small nuclear RNA (snRNA) Involved in mRNA modification

Micro RNA (miRNA)
Involved in regulating gene expression

Small interfering RNA (siRNA)

RNA in RNaseP Enzyme that includes RNA

7S RNA Protein destination targetting

Viral RNA Found in viral genomes



The Molecular Events of 
Transcription
Goal: DNA → mRNA molecule

➔ Many similarities between prokaryotes and 
eukaryotes

➔ Differences exist in the added number of 
proteins involved and complexity found in 
eukaryotes



Initiation

●Only one strand of the double-stranded DNA 
molecule is transcribed (sense strand or coding 
strand)

●The other strand is called anti-sense strand or non-
coding strand

●Either can serve as sense strand for different 
genes
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The Molecular Events of 
Transcription
Initiation

➔ RNA polymerase
◆ The main enzyme that catalyzes the 

formation of RNA from a DNA template
◆ Binds to , unwinds and opens a section of 

the DNA double helix
➔ Promoter region

◆ A sequence of nucleotides in DNA that 
indicates where the RNA polymerase 
complex should bind to initiate 
transcription



The Molecular Events of 
Transcription
Initiation

➔ RNA polymerase binds to promoter regions



Elongation
● As RNA polymerase complex move along DNA, a second 

complex binds to promoter region.  This means hundreds of 
copies of RNA molecules can be made from one gene at one 
time
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RNA polymerase DNA polymerase

-Synthesize at a faster speed -Synthesize at a slower speed

-No proofreading
(if error, result in error in one protein 
molecule at a time)

-Proofreading
(if error, alter the genetic make up of 
an organism)

No lagging strand and no Okazaki 
fragments!



The Molecular Events of 
Transcription
Elongation

➔ The template strand is read (3’ to 5’) 
and the complementary strand is 
synthesized as an RNA molecule in the 
5’ to 3’ direction
◆ Nucleotides are added to the 3’ -

OH group of the previous 
nucleotide

➔ As soon as the RNA polymerase starts 
elongating, a new RNA polymerase can 
come in and start another mRNA 
transcript



The Molecular Events of 
Transcription
Termination

➔ A specific nucleotide sequence on the template DNA strand 
signals the termination of transcription
◆ When RNA polymerase reaches this sequence it detaches 

from the DNA strand
◆ The mRNA is released



https://www.youtube.com/watch?v=
oefAI2x2CQM&ab_channel=Amoe
baSisters

https://www.youtube.com/watch?v=oefAI2x2CQM&ab_channel=AmoebaSisters
https://www.youtube.com/watch?v=oefAI2x2CQM&ab_channel=AmoebaSisters
https://www.youtube.com/watch?v=oefAI2x2CQM&ab_channel=AmoebaSisters


Learning Check

Page 254

Questions 7-12





mRNA Modifications in 
EukaryotesPrecursor mRNA (pre mRNA) → mature mRNA

➔ In Prokaryotes, the transcribed mRNA can be used to create a 
protein right away - no modifications needed

➔ In Eukaryotes, modifications must occur before it is transported 
across the nuclear envelope

Modification steps:

1. 5’ cap
2. 3’ poly-A tail
3. Intron removal



mRNA Modifications in 
Eukaryotes➔ 5’ cap

◆ Modified form of a G nucleotide; added to the 5’ end of an 
mRNA

➔ 3’ poly-A tail
◆ A series of A nucleotides added to the 3’ end of an mRNA

This was the termination 
signal



mRNA modification
● Addition of 5’ cap: involves covalent linkage of a modified G 

nucleotide (To let the mRNA be recognizable by the protein 
synthesis machinery)

● Addition of 3’ poly-A tail: involves covalent linkage of a 
series of A nucleotides (To make the mRNA more stable and 
exist longer in the cytoplasm)
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mRNA Modifications in 
Eukaryotes➔ Intron removal

◆ Introns - non coding regions; exons - coding regions
◆ Exons get joined together
◆ Splicing - in mRNA, a process of excising out the introns 

and combining the exons



mRNA Modifications in 
Eukaryotes➔ Spliceosome

◆ Comprised of 
snRNA & proteins 
(snRNPs) and 
other proteins in a 
complex

◆ Can join all exons, 
or certain exons 
(alternative 
splicing) - can 
lead to different 
versions of the 
same general 
protein



HHMI Animation

Hillis Animation

http://www.hhmi.org/biointeractive/dna-transcription-basic-detail
http://www.pol2e.com/at10.01.html


Topic Review Questions

Page 256

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13
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