
DNA technology: 

Manipulating DNA to create technologies 

used in crime investigators, agriculture and 

medicine  



DNA fingerprinting 

aka DNA profiling  

 

DNA is amplified via a method 

Called PCR 

 

 

 

DNA is cut into fragments  

With an enzyme called 

Restriction enzymes  

 

DNA fragments are separated 

By size   

 

 

 

 

http://media.hhmi.org/biointeractive/click/elephants/dna/one-crime-scene.html
http://media.hhmi.org/biointeractive/click/elephants/dna/one-crime-scene.html
http://media.hhmi.org/biointeractive/click/elephants/dna/one-crime-scene.html


DNA fingerprinting 

aka DNA profiling  

 

produces a unique pattern of  bands 

that tells people apart 

(a band is group of DNA fragments  

of similar size) 

 

 

 

 

 

 

USES: 

Crimes and paternity cases 

  



Genetic Engineering  
is moving genes from one organism to another using rDNA 

Applications: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://media.wwnorton.com/college/biology/discoverbio5/common/16_01/start.html


Genetically Modified Organisms:  

recombinant bacteria  

Examples:  

Insulin 

Hepatitis B vaccine 

Human growth hormone 

http://nortonbooks.com/college/biology/animations/ch15p03.htm
http://nortonbooks.com/college/biology/animations/ch15p03.htm
http://nortonbooks.com/college/biology/animations/ch15p03.htm


GMO crops production  



Genetically Modified Organisms: crops  

Bt crops: 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2wZzOiuHSAhVKymMKHSwRBd8QjRwIBw&url=http%3A%2F%2Fsitn.hms.harvard.edu%2Fflash%2F2015%2Froundup-ready-crops%2F&psig=AFQjCNF7ToLDhnL70Epcsk5xSEnhbhblew&ust=1489961850694085
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjO5N33iuHSAhVCzWMKHR3CAbEQjRwIBw&url=http%3A%2F%2Fbio1100.nicerweb.com%2FLocked%2Fsrc%2Fchap05.html&bvm=bv.149760088,d.cGc&psig=AFQjCNG4xI-OoPytwu9ylvajMnXVh9xpVg&ust=1489961940323182


How is genetic engineering of crops or animals 

different than traditional selective breeding? 

 



Concerns of the use of GM crops 
• Can non-GM fields or grain storage get contaminated? 

 Who owns the seeds? 

 

 

 

 

 

 

 

• Can weeds acquire the herbicide 

 resistant trait?  

 

https://www.youtube.com/watch?v=GxzcycOayig
https://www.youtube.com/watch?v=GxzcycOayig
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjvyqb9j-HSAhUCyGMKHXzFA6cQjRwIBw&url=https%3A%2F%2Fwww.pioneer.com%2Fhome%2Fsite%2Fus%2Fagronomy%2Fweed-mgmt-and-glyphosate-resis%2F&bvm=bv.149760088,d.cGc&psig=AFQjCNHdBGZAdq-1gq6R7CxFoeo4S2c54g&ust=1489963281049072


Concerns of the use of GM crops 
 

 

• Environmental  

     monarchs  

 

 

 

 

• Social 

 Should food made with GMOs be labeled? 

  

https://www.youtube.com/watch?v=mh64yEx0r7M
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj41e6zkeHSAhXEKWMKHUelA-8QjRwIBw&url=http%3A%2F%2Fwww.ourfathersworld.org%2F2014%2F09%2F08%2Fmartha-and-the-monarch-must-we-do-it-again%2F&bvm=bv.149760088,d.cGc&psig=AFQjCNGEzUTs7g2gM0L6iA8FP24juIz46w&ust=1489963666119115


Pharm crops 
Most pharm crops are in 

pre-commercial field trials,  

 

but at least two proteins 

used in biochemical and 

diagnostic procedures are 

already being grown in 

corn for commercial use – 

avidin and beta-

glucuronidase. Other 

proteins from pharm crops 

are already in clinical 

trials.  



Genetically Modified Organisms: fish   

http://www.npr.org/sections/thesalt/2015/06/24/413755699/genetically-modified-salmon-coming-to-a-river-near-you
http://www.pbs.org/wgbh/harvest/etc/video.html


Gene Therapy uses recombinant DNA 

 A patient is provided with  

 a new gene via a non harmful virus 

 

 

What is the difference between  

GM plant  and  a patient  treated with Gene therapy? 

 

 

 

 

 

 

 

USE: 

To cure persons with a genetic disease 



Concerns of Gene Therapy 
• Will the vector (virus) cause any harmful effects on the person? 

 

• Will the rDNA be introduced in another functioning gene? 

 

• Should Gene therapy be used to enhance the ability of a person? 

 



Genomics: the study of Genomes 

https://www.youtube.com/watch?v=MvuYATh7Y74


Genomics: the study of Genomes 
Human Genome  

has 3 billion nucleotides 

 

Only 20,000 genes 

   1.5% of the genome 

   

5%  regulatory sequences 

 

20%  introns  

 

Most of our DNA 

Is repetitive DNA  

 

It was referred as  

Junk DNA 

However it is highly  

Conserved across species 

Suggesting that it must 

Have important functions 

 

https://www.youtube.com/watch?v=AhsIF-cmoQQ
https://www.youtube.com/watch?v=AhsIF-cmoQQ
https://www.youtube.com/watch?v=AhsIF-cmoQQ


Patenting  

and genetic testing  
 

http://www.cbsnews.com/videos/research-labs-celebrate-gene-patent-decision/
http://www.reuters.com/article/us-usa-healthcare-cancer-insight-idUSKBN0N52AJ20150414
http://www.reuters.com/article/us-usa-healthcare-cancer-insight-idUSKBN0N52AJ20150414
http://www.reuters.com/article/us-usa-healthcare-cancer-insight-idUSKBN0N52AJ20150414


Comparing genome sequences 

provides clues into evolution 

 



Exercise 8 

• Procedure 2 and 3. 

 Answer questions  


