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Course Homepage

www.cs.fiu.edu/~giri/teach/5166S05.html
• Lecture notes, required reading material, homework, 

announcements, etc. 
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Molecular Biology Background
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The 2 star players

DNA

Protein
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The Players

DNADNA

String with alphabet {A, C, G, T}  

Nucleotides/Bases
String with alphabet {A, C, G, T}  

Nucleotides/Bases
RNARNA

String with alphabet {A, C, G, U} BasesString with alphabet {A, C, G, U} Bases
ProteinProtein

String with 20-letter alphabet 

Amino acids/Residues
String with 20-letter alphabet 

Amino acids/Residues



Central Dogma
• DNA acts as a template to replicate itself.
• DNA is transcribed into RNA.
• RNA is translated into Protein.

DNA RNA Protein

Transcription TranslationReplication
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Basic Genetic Processes
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Chromosomes
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Chromosomes
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DNA Molecule
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DNA

Complementary Bases
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Proteins – Amino acids
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RNA
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Genes
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DNA RNA Protein
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The Genetic Code
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Transcription Regulation

Exon 1 Exon 2
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Gene-Specific TF
Binding Sites

TATA BoxCAT Box

Basal TF
Binding Sites

TATAATCCAAT

coding region
promoter region

enhancer
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DNA Transcription
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Transcription
Initiation
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Transcription
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Transcription Steps
RNA polymerase needs many transcription factors (TFIIA,TFIIB, etc.) 
(A) The promoter sequence (TATA box) is located 25 nucleotides away from 

transcription initiation site. 
(B) The TATA box is recognized and bound by transcription factor TFIID, which then 

enables the adjacent binding of TFIIB. DNA is somewhat distorted in the 
process. 

(D) The rest of the general transcription factors as well as the RNA polymerase itself 
assemble at the promoter. What order?

(E) TFIIH then uses ATP to phosphorylate RNA polymerase II, changing its 
conformation so that the polymerase is released from the complex and is able to 
start transcribing. As shown, the site of phosphorylation is a long polypeptide tail 
that extends from the polymerase molecule.
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Transcription Factors
• The general transcription factors have been highly conserved in evolution; some of 

those from human cells can be replaced in biochemical experiments by the 
corresponding factors from simple yeasts. 
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Protein Synthesis
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Protein Synthesis:
Incorporation of amino 
acid into protein
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