


Genes

 Segment of DNA on a chromosome
e Contains the information for

1 protein.
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Genes on Chromosomes




Genes

» Each gene has a sequence of DNA
nucleotides that leads to a
seguence of amino acids In a
protein
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Enzymatic action. a. An enzyme has an active site, where (b) the
substrates and enzyme fit together in such a way that the
substrates are oriented to react. ¢. Following the reaction, the
p;oducts are released and the enzyme assumes its original
shape.
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How do we get from DNA to protein?




RNA

Needed for protein synthesis
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Nitrogen Bases of RNA

Adenine
Guanine
Cytosine
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DNA vs. RNA

replaces Thymine in RNA

DNA RNA

Nit Nt nous
Bases Deoxyribonucleic acid Ribonucieic acid rga?:es

Image adapted from: National Human Genome Research Institute,



3 Forms of RNA [

1. Messenger RNA- mRNA

_ Takes message from the DNA in the
nucleus to the ribosome, the site of
protein synthesis

— Complementary sequence to DNA




3 Forms of RNA

2. Ribosomal RNA- rRNA
— makes up ribosomes




3 Forms of RNA

3. Transfer RNA-
tRNA

— Delivers specific
amino acid to
the mRNA and
rilbosome to be
linked with other " e
amino acids to
make a protein.




2 Phases of Protein Synthesis

1. Transcription: DNA to mRNA

—DNA unzips

—One DNA strand Is “read” to produce
MRNA

—MmRNA Is complementary to the DNA

—MRNA leaves the nucleus goes to
rilbosome



Transcription



http://www.pbs.org/wgbh/aso/tryit/dna/shockwave.html

2 Phases of Protein Synthesis

2. Translation: mRNA to protein
—mMRNA is “read” at the ribosome
* 3 MRNA bases at a time= Codon

» Use genetic code chart to determine
amino acid sequence

— Continues until stop codon Is reached



Translation
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http://www.pbs.org/wgbh/aso/tryit/dna/shockwave.html

First base of codon

Genetic Code

© Clinical Tools, Inc.

Second base of codon
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A, Amire acids will eleciricolly charged side clains

20 Amino Acids
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Practice Protein Synthesis

DNA: ACTGGATCAGTZC
I N R O D B

DNA:T GACCT AGTCAG
mRNA: AC UG GAUCAGUC

Amino  HgE  EgE g ?

Acid: Thr Gly Ser
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protein synthesis (translation)




Mutations

Mutation
—Any change in the DNA sequence

— Changes the protein coded for by that
gene

—May result in a protein that...
* Works normally
* Works less well
* |s beneficial; evolution
* |s fatal- causing death




Mutations

Sickle Cell Anemia

—Results from the change in 1 base In the
gene for hemoglobin

Ve E Vaiine normal red
. . blood cell
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Mutations
Mutagen

— Anything that causes a mutation
» Radiation- x-rays, UV rays
» Chemicals-cigarettes, asbestos
° Heat 98 6°




Types of Mutations

Point Mutation
—Change In a single base
—May not change amino acid sequence

—May change 1 amino acid in the
sequence

—For example: change Ato T
« GAT TAC AGC - GTT TAC AGC
* MY DOG SKIP - ME DOG SKIP



Point Mutation
-Review protein synthesis

DNA: ACTGGATCAGTC

1 11 ©° 1 1 ©° 1 [ | |
DNA:-T GACCT AGTCAG

MRNA: ACUGGAUCAGUZC

Amino g gl g ?

Acid: Thr Gly Ser



Point Mutation Practice

Determine new sequence after point mutation
Ato C

DNA: ACTGGCTCAGTC

N I D D R e e R R
DnNA: T GACCGAGTCARG
MRNA: ACUGG CUCAGUZC

Amino g HgE E e

Acid: Thr Gly Ser Val



Point Mutation Practice
Determine new sequence after point mutation

GtoC
DNA: ACTCGATCAGTZC
[ I D B
DNA: T GA GC T AGTCARG
MRNA: ACU CGAUCAGUZC

Amino gl g ! = o
Val

Acid;  Thr Arg



Types of Mutations

Frameshift Mutation
—Insertion or deletion of a base
— Causes a shift in the reading frame

e Continue to read codons- 3 bases at
a time

—All amino acids after the mutation are
changed

— Example: remove first A
*GATTACAGC..> GTT ACA GC...
- MY DOG SKIP = MD OGS KIP




Frameshift Mutation

1

DNA: A C T G ATCAGTZC
I N R O D B

DNA: T G A C T AGTCAG
MRNA: A C U G AUCAGULZC

Amino g  E E =

Acid: Thr Asp Glu



Chromosome Mutations

* Involve change In the location of genes on
chromosome or chromosome number

—Ex. Down’s Syndrome

Trisonomy 21 (Down’s Syndrome) 47 XY 421
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