
Sample Diploma Problem



Mothers do 
not have it

Mans father 
has it





Responding variable: what are 
you measuring? 



Assignment 

 Define mutation

 Explain how people who are carriers of the allele for 
cystic fibrosis do not have disease symptoms.



Assignment 

 In the first generation, is the father or the mother colour-blind?

 Determine the number of males and the number of females produced by the 
father and mother of the first generation.

 State the number of individuals in this pedigree who are carriers for colour-
blindness.

 How many males and how many females have colour-blindness in this pedigree?



Assignment 

 Use a Punnett square to show the probable results of 
the cross between two people who are heterozygous for 
the sickle cell trait (Ss x Ss) and are malaria resistant.

 List the possible genotypes of the children from this 
couple.

 State the probability of a child of this couple being 
resistant to malaria.

 State the probability of a child of this couple 
developing sickle cell anemia. 

 Explain why the sickle cell anemia allele is more 
common in areas infected with malaria



Assignment 
Is the following X linked? 
Dominate or recessive? 



Genetic Technologies



Curriculum 

 describe, in general terms, genetic 
engineering and its application to gene 
therapy and the development of genetically 
modified organisms

 explain that decisions regarding the 
application of scientific and technological 
development involve a variety of perspectives, 
including social, cultural, environmental, 
ethical and economic considerations 



Viewpoints

 Social and cultural– how does it affect a group 
of people as a whole? How does this affect our 
traditions?

 Environmental – how does it impact the 
environment?

 Ethical – is it good or bad to do?

 Economic – does this make us money or not?



DNA Finger Printing

 DNA fingerprinting works on the 
idea that every cell in the human 
body has all 23 pairs of 
chromosomes in it

 So if you have a cell (blood, salvia, 
skin) you can map all of that 
person’s DNA from it

 When DNA is collected they put it in 
a special gel and swirl it using an 
electric field and an image appears



DNA Art

http://www.dna11.com/#!


Questions

 Should DNA for every person be collected in order to 
increase national security?

 Should parents test the DNA of an unborn baby using 
amniocentesis?

 Should a person be allowed to refuse a DNA sample to 
authorities?



Transgenics

 Transgenics is the process of 
intentionally altering the DNA of an 
organism by transferring DNA of one 
species to another species



Producing insulin through Transgenics
 Insulin gene is obtained from pigs

 DNA segment is isolated and cut 

 Gene is inserted into plasmid removed from bacteria

 New bacteria is grown and cultured 

 Can now be given to people who have diabetes



Genetic Engineering
 Genetic engineering is the modification of 

genetic material through actions of humans 
(selective breeding, transgenics)

 A genetically modified organism (GMO) is an 
organism that has had its genetic material 
deliberately altered through transgenics



GMO’s ( 6 minutes) 






Genetic engenering crops (5 
minutes) 






Benefits of GMOs

 Crops can produce their own pesticides

 Bacteria containing a human gene of producing 
insulin can be given to diabetics

 Pig with human genes that produces antigens to 
make pig organs compatible with humans

 Goats can produce milk with spider silk in it for 
making very strong ropes

 An evergreen tree with jellyfish gene to make it 
glow



Downside of GMOs
 Unknown effects on ecosystems

 Herbicide tolerant canola can cross pollinate 
with weeds to make them herbicide tolerant

 A corn that produces its own pesticide kills 
the monarch butterfly

 Bioweapons could be produced which are 
disease combining traits of two or three 
pathogens



Gene Therapy
 Diabetics cannot produce insulin so they take 

injections of insulin multiple times a day

 Gene therapy is the technique of using a vector 
such as a virus to repair or replace genes and 
possibly cure genetic disorders

 Scientists take away the disease causing agents of 
a virus and use its ability to take over cells and 
reproduce using them

 Over time the virus would replace the faulty gene 
with the working one





Gene Therapy
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