
Chapter 14

Pedigree Charts:  a diagram that shows the occurrence and appearance or phenotypes 

of a particular gene or organism and its ancestors from one generation to the next



Pedigrees
• Pedigrees are commonly used in families 

to find out the probability of a child having 

a disorder in a particular family. 

– Its two most prominent goals are:

• To discover where the genes in question are 

located (x, y, or autosome chromosome)

• To determine whether a trait is dominant or 

recessive. 

– Autosomal disease when it is a 50/50 ratio 

between men and women 

– X-linked disease when most of the males in 

the pedigree are affected
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Blood Type Punnett Squares



Genetic Engineering

Ch. 15

Changing the world…





Why would we?

• Genetic Engineering, to engineer (or 

make) genes, is a new and profitable 

science that is as controversial as it is 

amazing!

• To make or alter genes in any way, for the 

benefit of humanity is a classic definition of 

genetic engineering.



Hybrid Farming



Breeding Strategies

• One of the simplest and most profitable 

type of genetic engineering is to 

selectively breed.  

• By selecting the most productive plants or 

animals to produce the next generation, 

people have found that the productivity of 

domesticated species can gradually be 

increased.



Dogs of All Sizes



But where did dogs originate?

How did we get their genes to 

start off?



Selective Breeding

• Selective breeding is simply selecting a 
few individuals to serve as parents for your 
next generation.

• This is not technically engineering new 
genes, but it does alter that natural gene 
flow

• By selectively altering the gene flow, we 
can not only create favorable traits in 
organisms, but it also can alter how often 
the trait is observed.



Selective Breeding

• It is through selective breeding that we 

have nearly all of the food items we 

currently eat.

• Fruits, Meat, Flowers, Plants, Grass, if it 

has different “types” it is like the product of 

some form of breeding strategy (Most 

often selective breeding)



Inbreeding

• Very often, inbreeding is the way 

selective breeding starts.

• It is the easiest and fastest way to 

selectively increase the likelihood of a trait 

in offspring

• Inbreeding is when you cross organisms 

with similar characteristics (often times the 

organisms are closely related)



Inbreeding

• Dogs, as well as a multitude of other organisms, 
are inbred to increase the likelihood of their 
enjoyable traits.

• However, inbreeding has its risks.  With an 
increased chance of gaining favorable recessive 
traits, you also increase your chance of non-
favorable traits.

• Remember, when a dominant and a recessive 
trait cross, you only see the dominant…  But 
crossing the offspring of that organism, you have 
a 1 in 4 chance of seeing a pure bread recessive 
organism (which can be deadly)



Hybridization

• Hybridization is the crossing of NON-SIMILAR
individuals (of different species)

• This usual involves crossing members of 
different (but related) species

• The hybrids often contain favorable traits from 
both parents and are hardier (this phenomena is 
known as hybrid vigor)

• Most all commercial corn (as well as most crops) 
are hybrids.

• Current corn crops make 10 times the corn!!!

• Hybrids are nearly all sterile (the exception = 
Wholphin) and unable to create viable offspring



Transgenic Organisms

• The science of genetics is just now 

breaking into the realm of taking the genes 

of one organism and putting them into the 

other.

• We have successfully done this for years 

in bacteria (Transgenic bacteria) and 

plants (Bt-Toxin corn & Roundup ready 

Soy)

• Within the next decade this is expected to 

be a major focus in science.



CLONING 

• In 1997 a Scottish scientist (Ian Wilmut) 
cloned a sheep in which he named Dolly… 
since this time we have cloned a multitude 
of organisms (not including humans)

• To do this, the nucleus within an egg is 
removed and replaced with the nucleus of 
an adult cell.

• The cell is then placed into the 
reproductive system a foster mother.



Dolly’s life was cut short by cancer 

only a few years following her 

creation…



Genetic Engineering on Humans

• As we have discussed, there are multiple human 
disorders that are treated by genetic 
engineering.  

• Every day we advance further into the seemingly 
limitless possibilities of genetic engineering.

• Regardless of whether or not genetic 
engineering is ethically correct, it has amazing 
scientific possibilities.

• Experimenting on humans ALWAYS has its 
risks!


