Fun with Genetics

Many easily identifiable human characteristics are monogenic, meaning that their inheritance can be traced to a single gene.  Other characteristics, such as skin tone, face shape, size of nose and ears, are the results of the influence of multiple genes.  We call these latter characteristics polygenic.

Working in pairs of groups of three, examine your own monogenic characteristics. Record the results in Table 1.
Hairline

The hairline at the top of the forehead can be a straight line or can come down onto the forehead into a point called a Widow’s Peak.  The presence of a Widow’s Peak is a dominant characteristic.  A straight hairline is a recessive characteristic.

Earlobes

Earlobes can be attached or unattached.  An attached earlobe has no separation from the side of the jaw.  An unattached earlobe has a portion which extends beyond the point of attachment.  Having unattached earlobes is a dominant characteristic.

Freckles
The presence of freckles on the face is a dominant characteristic.  Look carefully, some people only have a few freckles, others have many.

Dimples
The presence of dimples is a dominant characteristic.

Hand crossing with interlaced fingers.  

How you naturally cross your hands with the fingers interlaced is an inherited characteristic.  Cross your hands and see which thumb is on top.  Now try it with the other thumb on top and see how unnatural that feels.  Having the left thumb over the right thumb is a dominant characteristic.

Cleft chin

Having a cleft chin is a dominant characteristic.

Eye color
The back of our eyes is blue.  In many people, other pigments in the eye mask the blue color, giving the eyes a wide range of colors.  If no pigments mask the blue, the eyes appear to be blue.  The presence of blue eyes is a recessive characteristic.

Eyebrows
People can have two distinct eyebrows or eyebrows that are connected.  Those who have connected eyebrows often remove (pluck or shave) that connection; so be sure you evaluate the natural condition.  The presence of connected eyebrows is a recessive characteristic.

Tongue rolling

The ability to roll the tongue into a tube is a dominant characteristic.

Tongue folding
The ability to fold the tongue backwards toward the throat (without using the roof of the mouth to assist in the folding) is a recessive characteristic.
Little finger

Hold your hand out straight.  Is the little finger straight or does it bend toward the other fingers?  Having a straight little finger is a recessive characteristic.
Hitch-hiker’s thumb
Hold your thumb out from your hand.  The last bone of the thumb may be straight or may bend away from the hand.  If it bends away at an angle of 90 degrees or more, it is called a Hitch-hiker’s thumb.  This is a recessive characteristic.
Mid-digital hair
Examine the middle portion of each of your fingers, checking for the presence of hair.  Not all fingers may have hair, and there may only be a few hairs when it is present, especially among women.  The presence of hairs (even a few hairs) is a dominant characteristic.

Hair on back of hand dominant

Check the back of your hands for the presence of hair.  Having hair on the back of the hands is a dominant characteristic.

Ability to taste PTC (phenylthiocarbamide)
Take a strip of PTC paper and place it on your tongue.  Are you able to taste it?  The ability to taste PTC is a dominant characteristic.

Polydactyly
Having 6 digits on the hands or toes is a dominant human characteristic.  Note that the extra digits are frequently removed from infants.
Table 1
	Presence of Dominant Characteristic
	Class Total
	Class Percentage

	Have Widow’s Peak
	
	

	Have unattached earlobes
	
	

	Have freckles
	
	

	Have dimples
	
	

	Cross hands with left thumb over right thumb
	
	

	Have cleft chin
	
	

	Have non-blue eyes
	
	

	Have separated eyebrows
	
	

	Have ability to roll the tongue
	
	

	Lack ability to fold the tongue
	
	

	Have a bent little finger
	
	

	Lack a Hitchhiker’s thumb
	
	

	Have mid-digital hair
	
	

	Have hair on the back of the hand
	
	

	Have ability to taste PTC
	
	

	Have more than 5 digits
	
	


Does greater than 50% of the class exhibit each of these dominant traits?  If not, explain.
Eugenics
Eugenics is the attempt to improve the human species by selective breeding.  While we often associate eugenics with the Nazi regime, the Eugenics Movement started in the US and lasted beyond the downfall of the Third Reich.
The improvement through selective breeding can take several approaches.  One approach is to only allow those who fit the most ideal characters to reproduce.  Breeding farms were set up by the Nazis, where soldiers with the ideal Aryan characteristics were sent to father children with women who exhibited these same characteristics.  The Nazis defined these characteristics with mathematical precision, measuring the exact proportions of the head and face, the ideal hair color and eye color.  The ideal eye color was blue, as you see from the list above, this is a recessive characteristic.

Another expression of eugenics is the removal of individuals with undesirable characteristics from the breeding population.  While we often associate this with the Nazi’s genocide, other countries, including the United States have pursued eugenics programs.  In the US, where the “Eugenics Movement” started in the early 1900s, people classified as “feeble-minded” or “morons” were institutionalized in over 100 “schools,” some of which held thousands of people.  Since they were considered genetically inferior, they were sterilized.  The program reached its peak in the 1920s and 1930s, but many of these schools were still in operation in the 1960s.  The children and adults in the schools were even used in medical experiments without informed consent.  Many of those who were sent to these schools were merely poor, rather than having any inherited condition.
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Eugenics Congress Logo
In one famous poster, the Nazi regime reminded the world that they were not the only group to practice eugenics.  Sadly their program had its beginning in the U.S.
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Nazi propaganda poster showing flags of other countries that also have forced sterilization programs.  The heading says “We do not stand alone.”
Eugenics programs today take on various forms.  There is quite a bit of debate about the sterilization of the mentally retarded, and this practice still occurs.  Today it is usually decided in court on an individual basis.

Additionally, many states have offered financial incentives to people who volunteer to be sterilized.  Today the practice typically focuses on the poor, though at times it has included the mentally retarded.

Often, characteristics which have been chosen as “ideal” or “genetically pure” have no positive value, while other characteristics that were considered inferior may indeed be very valuable.  Blue eyes have no positive genetic value, yet having blue eyes was considered ideal by the Nazis.  The presence of melanin in the skin has often been used  as a basis for discrimination, yet the presence of melanin confers considerable protection from UV radiation.  For the purpose of our lab, we’re going to randomly assign values to the characteristics we examined earlier in lab.  
To assign values, the instructor will roll two dice – a white die and a green die.  The number on the green die will be subtracted from the number of the white die, resulting in a score ranging from – 5 to 5 (instructor may choose to re-roll the dice if the total is zero).
Record these values in Table 2.  
Table 2
	Presence of Dominant Characteristic
	Value  of dominant character

(based on dice roll)
	Your score*

	Have Widow’s Peak
	
	

	Have unattached earlobes
	
	

	Have freckles
	
	

	Have dimples
	
	

	Cross hands with left thumb over right thumb
	
	

	Have cleft chin
	
	

	Have non-blue eyes
	
	

	Have separated eyebrows
	
	

	Have ability to roll the tongue
	
	

	Lack ability to fold the tongue
	
	

	Have a bent little finger
	
	

	Lack a Hitchhiker’s thumb
	
	

	Have mid-digital hair
	
	

	Have hair on the back of the hand
	
	

	Have ability to taste PTC
	
	

	Have more than 5 digits
	
	

	                                                                       TOTAL
	--------------------------
	



* Your score will be the dice score if you exhibit the dominant characteristic or 0 

    if you exhibit the recessive characteristic
Compare scores within the class.  

The male and female with the highest scores will represent the most desirable individuals, and, as such, they have the right to reproduce.  

The students with lower scores will be eliminated from the breeding pools by forced sterilization (ok, that would be messy, so we’ll just put a big red X on the back of your hands).

