
Introduction to Bioinformatics:

Peter K. Rogan, Ph.D.
Laboratory of Human Molecular Genetics

Children’s Mercy Hospital
Schools of Medicine & Computer Science and Engineering

University of Missouri- Kansas City

http://www.sce.umkc.edu/~roganp

http://www.sce.umkc.edu/~roganp


Nucleic Acids

• Monomers are (deoxy)ribonucleotides
• Linked by 3’ – 5’ phosphate backbone
• Chargarf’s rule f(A)=f(T) or f(U),f(G)=f( C)
• Base paring stabilized by stacking
• Antiparallel helices
• Replication is template directed









Figures abstracted from Genes VI, B. Lewin (Oxford University Press)



Pyrimidine (cytosine, thymine
Or uracil [ RNA])
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Major groove

Minor groove

B- DNA has a right handed twist
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Periodicity
10 bp







DNA Replication (carried out by DNA polymerase enzyme)





Proteins
• Monomers are amino acids (20 naturally 

occurring varieties)
• Amino acids are linked by peptide bonds: 

primary sequences
• Primary sequences self assemble into 

secondary structures (alpha helices, beta sheets
• Secondary structures fold into tertiary structures 

(may be stabilized by covalent or non-covalent 
side chain interactions)

• Proteins may multimerize or associate with other 
heterologous proteins: quarternary structures 















Messenger RNA

Genome (usually)

Protein

Watson, Crick, Brenner, etc: 

The Central Dogma
of

Molecular Biology





Contradictions to the dogma:

Formed and propagated
by this mechanism:

•Retroviruses

•Processed 
Pseudogenes

•Retrotransposons



Information transfer from RNA to 
protein

• Genetic code is comprised of non-
overlapping triplets of nucleotides [codons]

• The code is redundant – more than one 
codon per amino acid

• T(ransfer)RNA is the intermediate 
molecule that carries both nucleic acid 
codon and amino acid. 

• In ribosome, tRNA anticodon is read and 
amino acid is delivered to growing peptide













mRNAs with premature termination codons are degraded by non-mediated decay.





Gene structure 



Information processing in eukaryotes*

*cells with 
nuclei 
(containing
the genome)





Mutations

• Types of direct mutations
• Example of process leading to mutation
• Mutation spectral distribution is sequence 

and mutagen dependent
• Suppressor mutations
• Regulatory sequence mutations
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Of 5-methyl
cytosine

mismatch



Suppressor tRNA
mutations







Summary
• Universal composition of nucleic acids
• Structure of DNA suggests replication mechanism
• Triplet genetic code redundantly defines amino 

acids
• tRNA is the information transducer
• Proteins are characterized by primary, secondary & 

tertiary structures
• Gene structures and regulation of gene expression 

differ in prokaryotes and eukaryotes
• Mutations come in many flavors
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