
ME 498 / ME 599

Biological Frameworks 

for Engineers



Class Organization

• Lab 1 – Protein Structure 

– MEB 231

– Friday



ME 498 / ME 599

Decoding DNA and 

Proteins 



Genes

• Segment of DNA encoding mRNA, 

tRNA, or rRNA

• Produce proteins, not lipids or 

carbohydrates

• Size: 100 to 1 million bp



Decoding

http://upload.wikimedia.org/wikipedia/en/3/38/637qd21.jpg


Decoding



Restriction Endonucleases

• Restriction Enzymes

http://upload.wikimedia.org/wikipedia/commons/c/cb/EcoRI.gif


Sanger Method

• Deoxynucleotides (dNTP)

– dATP, dGTP, dCTP, dTTP

• Dideoxynucleotides (ddNTP)

– H-group instead of OH-group (DNA chain terminators)

• DNA + primer + 4 dNTP + ddGTP + DNA polymerase:



Electrophoresis

• Separation of molecules by size
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Reading the Gel

A G G A T T C …

Primer sequence

http://images.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/6/60/Gel_electrophoresis_2.jpg/800px-Gel_electrophoresis_2.jpg&imgrefurl=http://commons.wikimedia.org/wiki/Image:Gel_electrophoresis_2.jpg&h=600&w=800&sz=40&hl=en&start=2&um=1&tbnid=SXD6TRM-829SbM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dgel%2Belectrophoresis%26um%3D1%26hl%3Den%26rls%3Dcom.microsoft:en-US%26sa%3DN


Automatic Sequencing

• Primer labeled with fluorescent dyes



Automatic Sequencing



Splicing



Polymerase Chain Reaction

• Denature DNA

(94-96°C)

• Anneal Primers

(50-65°C)

• Extend complimentary strands

Taq DNA polymerase

(72°C)

• Repeat

http://www.google.com/url?q=http://www.youtube.com/watch%3Fv%3Dx5yPkxCLads&sa=X&oi=video_result&resnum=4&ct=thumbnail&usg=AFQjCNEViVkTvRAYgVgMIpZn9CEtphPM6Q


Polymerase Chain Reaction

http://en.wikipedia.org/wiki/Image:Pcr.png
http://bio-rad.cnpg.com/lsca/videos/ScientistsForBetterPCR/


Mutations

• Point Mutation

– Silent : codon for same amino acid

– Missense : codon for different a.a.

– Nonsense : stop codon

• Rearrangement Mutation
(5') G G A T A G C A T G A A A C C A G C A T A A (3')



Mutation Exercise

• (5') G G A T A G C A T G A A A C C C G C A T A A   (3')

• Antisense         (3’) T A C  T  T  T  G G G C G T A T  T   (5’)

• mRNA (5’) A U G A A A C C C G C A U A A (3’)

• amino acid             Met    Lys       Pro      Ala     Stop

• (5') G G A T A G C A T G A A A C C A G C A T A A   (3')

• Antisense         (3’) T A C  T  T  T  G G T C G T A T  T   (5’) 

• mRNA (5’) A U G A A A C C A G C A U A A (3’)

• amino acid             Met    Lys       Pro     Ala     Stop

• (5') G G A T A G C A T G A A A C C C C C A T A A   (3')

• Antisense         (3’) T A C  T  T  T  G G G G G T A T  T   (5’) 

• mRNA (5’) A U G A A A C C C C C A U A A (3’)

• amino acid             Met    Lys      Pro       Pro Stop
 



Mutation Exercise

• (5') G G A T A G C A T G A A A  . C C G C A T A A   (3')

• Antisense         (3’) T A C  T  T  T   .  G G C G T A T  T   (5’) 

• mRNA (5’) A U G A A A .   C C G C A U A A (3’)

• amino acid             Met    Lys          Pro       His      ?  ?

• (5') G G A T A G C A T G T A A C C A G C A T A A   (3')

• Antisense         (3’) T A C A T  T  G G T C G T A T  T   (5’) 

• mRNA (5’) A U G U A A C C A G C A U A A (3’)

• amino acid             Met    Stop

• (5') G G A T A G C A T G A A A T A A C C A G C A (3')

• Antisense         (3’) T A C  T  T  T  A T  T G G T  C G T (5’) 

• mRNA (5’) A U G A A A U A A C C A G C A (3’)

• amino acid             Met    Lys      Stop
 



Questions ?


