
Chapter 20 
DNA Technology & 

Genomics 



Focus of Chapter 

ÅAn introduction to the methods and 
developments in:   

ïRecombinant DNA 

ïGenetic Engineering 

ïBiotechnology 



Recombinant DNA 

ÅDNA in which 
genes from 
different sources 
are linked. 

Å9ȄΥ ǘƘŜ άƎǊŜŜƴέ 
mice  



Genetic Engineering 

ÅThe direct manipulation of genes for practical 
purposes. 

ÅEx: Using E. coli to produce human insulin. 



Biotechnology 

ÅThe use of living organisms or their 
components to perform practical tasks. 

ÅEx: the use of bacteria to digest oil spills. 



Restriction Enzymes 

ÅCut DNA at specific nucleotide sequences 
ŎŀƭƭŜŘ άǊŜǎǘǊƛŎǘƛƻƴ ǎƛǘŜǎέΦ 

ÅUsed to "cut and splice" DNA. 

ÅObtained from bacteria. 

ÅEx. EcoRI and Hind III 



 



Plasmids 

ÅUsed extensively in Biotechnology and 
Recombinant DNA. 

Å{ŜǊǾŜ ŀǎ ŀ άǾŜƘƛŎƭŜέ ŦƻǊ ǘǊŀƴǎǇƻǊǘƛƴƎ ƎŜƴŜǎΦ 

ÅComment ς ƻǘƘŜǊ άǾŜƘƛŎƭŜǎέ ŀǊŜ ǳǎŜŘ ƛƴ 
other methods 



Steps for Plasmid Use 

1. Get the DNA for the trait. 

2. Insert DNA into the plasmid. 

3. Bacterial Transformation. 

4. Identification of the new trait. 



 



Insertion 

ÅPlacing foreign DNA into a plasmid. 

ÅOpen plasmid with restriction enzymes to 
ŎǊŜŀǘŜ άǎǘƛŎƪȅ ŜƴŘǎέΦ 

ÅSplice the new DNA and plasmid together. 



Transformation 

ÅPlacing the plasmid into a bacterial cell. 

ÅReminder - our lab ς need to know for AP 
testing purposes. 



Transformation Methods 

ÅTemperature shock & salt treatment 

ÅElectric current 

ÅInjection 



Identification 

ÅScreening the altered cells for the desired 
gene. 

ÅEx:  Antibiotic sensitivity or the expression of a 
άƴŜǿέ ǘǊŀƛǘ όŎƻƭƻǊΣ ƎƭƻǿƛƴƎ ŜǘŎΦύΦ 

 



Example Applications 

1. Insulin 

2. Human Growth Hormone 

3. Other Proteins 



 



Comment 

ÅDŜƴŜ ŎŀƴΩǘ ōŜ ŀōƻǾŜ ŀ ŎŜǊǘŀƛƴ ǎƛȊŜ όмн ƪōύ 
ƻǊ ŀ ǇƭŀǎƳƛŘ ǿƻƴΩǘ ǿƻǊƪΦ 

ÅmRNA must not need splicing to remove 
introns. 

ïWhy? 



DNA Sources 

1. Organism - use a section of their 
chromosome. 

2. cDNA - Complementary DNA  - created copy 
of DNA from the mRNA transcript to avoid 
introns. Uses reverse transcriptase. 



 



Other Vehicles 

ÅBACs ς Bacteria Artificial Chromosome ς 
handle inserts of 100-300 kb 

ÅYACs ς Yeast Artificial Chromosome ς have 
a centromere and telomomere, handle 
inserts >300 kb 

ÅHACs ς Human Artificial Chromosome 



Nucleic Acid Probes 

ÅUsed to find a specific DNA sequence in a 
mixture of DNA pieces 



How Used 

ÅDNA is denatured and cut to produce single 
stranded pieces. 

ÅPiece of compliment DNA is added as a 
άǇǊƻōŜέΦ  ¢ƘŜ ǇǊƻōŜ Ƙŀǎ ōŜŜƴ άƭŀōŜƭŜŘέΦ 

ÅLook for where the probe goes in the DNA 
sample. 



Probe DiagramNuNu 

 



DNA Microarray 

 



 



PCR 

ÅPolymerase Chain Reaction 

ÅMethod for making many copies of a specific 
segment of DNA. 

Å!ƭǎƻ ŎŀƭƭŜŘ ά5b! !ƳǇƭƛŦƛŎŀǘƛƻƴέΦ 



PCR - Method  

1. Separate strands by heating (denature the 
DNA).  

2. Cool slightly. 

3. Build new strand from primers and 
nucleotides. 

4. Repeat. 



 



Importance - PCR 

ÅCan amplify any DNA with as little as one 
original copy. 

ÅVery useful in a variety of techniques and 
tests. 



Gel Electrophoresis 

ÅTechnique will be covered in lab. 

ÅUsed to separate mixtures of DNA or proteins.  



RFLP Analysis 

ÅRestriction Fragment Length Polymophisms. 

ÅMethod for detecting minor differences in DNA 
sequence between individuals.   

ÅCommon in DNA fingerprinting 



Method 

1. Digest DNA with restriction enzymes. 

2. Separate pieces by Gel Electrophoresis 

3. Identify sequences with probes. 



RFLP - Results 

ÅPatterns of DNA markers or DNA fingerprint 

ÅMarkers are inherited in a Mendelian pattern 
and can show relationships (Pedigree studies). 



 



 



DNA SequencingτOld Method 

ÅUses dideoxynucleotides which stop DNA 
Polymerase at a known point in DNA replication. 

ÅBuilds new DNA from single strand DNA. 

ÅProduces fragments of different lengths. 



 



DNA Sequencers 

 



Application 

ÅDNA sequence is read base by base. 

ÅBy sequencing overlapping pieces of 
chromosomes, the entire genome of an 
organism can be read. (chromosome 
walking) 



Cloning of Organisms 

ÅReproducing an organisms by asexual means. 

ÅCommonly done in plants. 

Å{Ƙƻǿǎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ά¢ƻǘƛǇƻǘŜƴŎȅέ ς that a 
single cell can develop into a new organism. 



Cloning in Plants 

 



Cloning in Animals 

ÅHas been done by nuclear transplantation. 

ÅExamples ς Dolly 

ÅMany other vertebrates have now been 
cloned. 



 


