Nucleic Acids

OMIT 17.2, 17.8-17.9

GENERAL

Nucleic acids provide master blueprints and jobsite blueprint copies for all processes carried out by body.

DNA in nucleus (master blueprints) contains instructions for making all RNA (jobsite blueprints).  RNA contains instructions for making specific proteins.  Proteins control all biochemistry in the body.
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Each step of previous process controlled by biochemistry (ultracomplex feedback loops govern everything).  Current state of biochemistry in body dictates need for modifications- original blueprints stored as cellular DNA.

When cell division occurs (growth, healing, etc.) two copies of cell produced from one.  This involves replication of DNA.  

When DNA sequence used as blueprint to make RNA, the RNA called m-RNA.  This process called transcription.

For m-RNA sequence to be used as instructions for creating protein it must first travel out of nucleus and sit down on a ribosome in cytoplasm.  Protein making called translation.

NUCLEIC ACID STRUCTURE
Nucleic acids are polymers.

Monomers made from “ribose” (RNA) or “deoxyribose” (DNA) sugar molecule, purine or pyrimidine base (acts like sidechain in amino acid), and phosphate group.
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Nucleosides
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Nucleotides
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Oligomers
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Polymers
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Base pairing from H bonding
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DNA double helix

[image: image10.wmf]

Structure of the Human Genome
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Chromasomes are made from chromatin coils.  They are bound together in pairs in the nucleus.  There are 23 pairs of chromasomes in the human genome.

RNA Structure
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[image: image13.wmf]Transfer RNA (t-RNA)

Sequencing DNA
DNA sequences: Sanger method.

Method makes short (incompletely replicated) chains of DNA.

Gel Electrophoresis: Shorter chains migrate further down the gel.

Sequence reads from bottom to top.
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See Problem 17.7 pg. 504

PROTEIN SYNTHESIS
Transcription: DNA  m-RNA

Translation: m-RNA  protein

Genetic Code: scheme used to convert

m-RNA into protein.  Controlled

by codons on m-RNA and 

complementary anticodons on t-RNA.
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Genetic Code Table

Antisense DNA  m-RNA  t-RNA involves generating complementary sequences for each step.

Problem 17.12 pg. 514:

Work antisense DNA = GTAACGTCGCTT

Note: last two T’s missing in text.

m-RNA  peptide involves use of Genetic Code Table.

Problem 17.7 pg. 510:

Work m-RNA = GGUACUCCCUGA

Problem 17.10 pg. 514:

Three differences between DNA & RNA

1.
Sugar (ribose vs. deoxyribose)

2.
Bases (T vs. U)

3.
Aggregation (1 vs. 2 strands)

MUTATIONS AND VIRUSES

Read Sections 17.6 and 17.7. 

