College Biology – Honors

Chapter 13

Genetic Engineering

Geneticists understand more and more about the mechanics of inheritance. It is common for these scientists to try to manipulate or control inheritance. Many of us have eaten genetically engineered fruits and vegetables.  You might have a pure bred pet such as a dog or cat.  You might one day try to develop a new strain of carnation or tomato.  It is quite common for humans to select desirable traits for future generations of an organism, whether it is a bacterium, a plant, or an animal.  This is referred to as selective breeding.

· What is the difference between hybridization and inbreeding?

· Can you think of any flaws that can develop from inbreeding?

· How can inducing mutations increase genetic variation?

· Explain the condition in plant genetics called polyploidy

Visible traits have been selected and bred for thousands of years.  Recently, molecular geneticists started manipulating and selecting sections of DNA. There are certain lab tools and procedures to do this, which we will review.

DNA extraction – cells are put into a fancy blender, broken up, and separated using a 

                             centrifuge.

Cutting DNA – because DNA can be so long, geneticists cut it using certain restriction 

                        enzymes which are amazingly precise.  

Separating DNA – Electrophoresis is used to separate sections of DNA.  Electricity is used to separate segments of DNA for identification.  See page 323 for details.   

Once DNA is separated into manageable segments, it can be studied more clearly.  Sequences can be read, they can be cut, they can be pasted or recombined, and they can also be copied using a technique called polymerase chain reaction (PCR).   This induces the DNA, with temperature and enzymes, to replicate itself.  See page 325. 

Cell Transformation

During transformation a cell picks up DNA from outside itself and incorporates it into it’s own DNA.  The cell is picking up extra information, possibly new and different information.  Geneticists have been able to transform bacterial cells, plant cells and animal cells.  They have been successful at knocking out certain segments of an organisms DNA.  Where are we going with this information?  Well if DNA can be removed and replaced with something different (I’m talking gene replacement), then this is truly genetic engineering.  Think of the possibilities in human phenotypes that could one day be controlled by geneticists.  Strength, intelligence, health, size, shape, and possibly even longevity, are just some of the characteristics that could be selectively bred by geneticists of the not so far future.  

· What is a plasmid?

· What is meant by a genetic marker?

· When is transformation considered successful?    
Other Applications of Genetic Engineering

Much of the genetic code is universal; meaning what works for simple life forms also works for complex life forms.  It is possible to take genes from one organism and transform a cell of another organism with those genes.  These totally new cells can develop into a new organism.  For example, geneticists took the gene that made fireflies glow and inserted it into a tobacco plant cell.  When the cell developed into a mature plant…it glowed in the dark!  Did you ever eat a strawberry that was as big as an apple?

Well these organisms that have genes from other organisms in them are called transgenic organisms.  Did you know that you have probably eaten food that came from transgenic plants and animals? 

Cloning – a clone is a member of a population of genetically identical cells, produced from a single cell. Simply put, cloning is the substitution of a body cell nucleus (2n), into an egg cell. If the resulting embryo develops into an adult, it will be identical to the individual that donated the original nucleus.  
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