
DNA Function

DNA 

Heredity and Protein Synthesis
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Review

• DNA made of 

• Nucleotide bases

• Proteins made of

• Amino acids

• Describe how DNA is involved in protein synthesis

• DNA base sequence codes for amino acid sequence in 
proteins
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Protein synthesis 

• DNA RNA amino acid sequence

• Occurs in ribosomes

• DNA = template, code, instructions
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RNA

• mRNA = carries DNA message from 
nucleus to ribosome
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tRNA = carries amino acids 
to ribosomes
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rRNA = make up ribosomes



DNA  vs  RNA

• Involved in heredity and 
protein synthesis

• Made of nucleotides

• Deoxyribose sugar

• ATCG

• Involved in 
protein synthsis

• Made of 
nucleotides

• Ribose sugar

• AUCG
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Protein Synthesis Step 1 = 
Transcription

• DNA converted to mRNA

•What would be the complementary mRNA strand for 
the following DNA sequence?

DNA     CGTATGAACG

mRNA      GCAUACUUGC
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Step 2 = Translation
• tRNA carries amino acids to the mRNA

• 3 bases = 1 codon

• 1 codon  1 amino acid
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Making Proteins

• Sequence of DNA bases 

• Sequence of amino acids in proteins 

• Specific shape 

• Protein function
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Lots of different types of proteins

• Examples:  

• Enzymes

– Speed up chemical reactions (control cell 
function)

• Structural proteins

– Ex: hemoglobin in red blood cells, muscles 
made of proteins…

• Chemical messengers (Hormones)

• Antibodies = proteins made by white blood 
cells
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DNA mutations = change in 
DNA

• Mutations in genes sometimes 

• Wrong amino acid  wrong shape 

protein won’t work
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Causes of Mutations
• Random changes

• Caused by toxins & radiation

• Some mutations  cancer = 
uncontrolled cell division
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Knowledge of Genetics 

• Medical advances

– Diagnose and treat disease, develop new 
medicines and vaccines

• Advances in Agriculture

– Develop new varieties of plants for 
agriculture

• Created many ethical questions



Genetic Engineering
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GMO’s

Genetically Modified Organisms
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Biotechnology

http://www.cnq.ca/Storage.asp?StorageID=88800&SiteLanguageID=1



Knowledge of 
Genetics 

• Medical advances

– Diagnose and treat disease, 
develop new medicines and 
vaccines

• Changes in agriculture

– Develop new varieties of plants for 
agriculture

• Created many ethical questions



3 Lab Techniques

• Electrophoresis

• PCR

• Genetic engineering



All require use of 
Restriction enzymes

• Enzymes cut DNA  fragments

• Enzymes are very specific 

• Different enzymes  different 

fragments



Gel Electrophoresis

• Electricity separates DNA fragments

•  banding patterns

• Most similar banding patterns = most closely 

related

• Used to:

• Determine evolutionary relationships

• Diagnose disease

• Solve crimes

• Paternity testing



PCR

• Polymerase chain reaction

• Makes lots of copies of DNA

• Replication

• Useful for crime scene evidence

• Might allow us to make lots of 
copies of DNA from extinct 
species (ex:  wooly mammoth)



PCR

nobelprize.org/.../1993/illpres/pcr.html

http://nobelprize.org/nobel_prizes/chemistry/laureates/1993/illpres/pcr.html


Genetic Engineering

• Genes = pieces of DNA traits

• Genetic engineering = Genes 
transferred from one organism to 
another 
– transgenic organisms 



Example:

• Cut out human insulin gene with
restriction enzymes

• Open bacterial DNA with same 
enzymes

• Insert human insulin gene into 
bacterial chromosome

• New bacteria can make human 
insulin



Genetic engineering 
 new traits



Pros and cons
of genetic 

engineering 

PROS:  

• New 
medicines 

•  pest and 

drought 
resistant crops

•  more 

nutritious 
foods

CONS:  

• Might  human 

health effects 
(ex: cause 
allergies)

• Can harm native 
plant and animal 
species

• Expensive to 
develop



Technical problem

• Inserting a gene is one thing getting it 
to be expressed is another.





Genetic Engineering

• Genes = pieces of DNA traits

• Genetic engineering = scientists 
transfer genes from one organism to 
another 
 Transgenic organisms (GMOs)



Example:

• Cut out human insulin gene with restriction 
enzymes

• Open bacterial DNA with same enzymes

• Insert human insulin gene into bacterial 
chromosome

• New bacteria can make human insulin



Genetic engineering 
 new traits



Transgenic Mice



Pros and cons
of genetic engineering 

PROS:  

• New medicines 

•  pest and drought resistant crops

•  more nutritious foods
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CONS:  

• GMOs might  might cause allergies 

or harm humans

• Can harm native plant and animal 
species

• Expensive to develop

• Ethical concerns



Technical problem

• Inserting a gene is one thing getting it 
to be expressed is another.

• Genetically modified organisms  new 

and different traits





Step 1 Transcription

DNA 
Nucleotide

Complementary 
nucleotide in RNA

G C

C G

T A

A U
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Start the Hemoglobin 
Lab
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Hemoglobin Lab 
Background

• Hemoglobin = 

– Protein in red blood cells

– Carries oxygen

• Proteins are made of amino acids

• Protein synthesis occurs in the ribosomes

• DNA contains the information for making 
proteins

• The instructions for making proteins are 
found in the nucleus
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