Human Heredity Activity

Introduction:

Mendel arrived at certain conclusions concerning dominance in heredity as a result of his study of pea plants.  The study of dominance in heredity in humans is complicated by the fact that controlled experiments cannot be carried out on people as they can on plants and other animals.  The studies that have been carried out on human heredity have been done by means of family trees (pedigrees).  In this activity you will study some traits that you and your classmates have inherited.

Apparatus and Materials

Mirror

Hand lens

PTC paper
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Procedure and Observations

1. Try bending your thumb back,  Some people can bend the last joint of the thumb back beyond an angle of 45O.   This is called “hitchhiker’s thumb.”  If you cannot bend your thumb, more then 45O, you have dominant gene B.  If you can, you have the recessive gene b.  Circle the appropriate letter, B or b, in the table.  

2. Look at the back of your hand.  Examine the middle segment of each finger for the presence of hair.  In some cases, there may be no hair on all four fingers, or in still other cases there may be hair on one, two, or three fingers.    If there is any hair at all on the middle segment of your fingers, you have the dominant gene H.  If you have no hair on the middle segment, you have the recess gene h.  Circle the appropriate letter in Table 1.  

3. Another trait that you have inherited is a tendency toward right-handedness or left-handedness.  Right-handedness (R) is dominant over left-handedness (r).  Circle the appropriate trait for you in the table.  
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4. Some people have the ability to roll their tongue into the “U” shape when it is extended from the mouth.  This ability, known as tongue rolling, is caused by a dominant gene O.  Inability to roll the tongue is classified as a recessive gene o.  Using a mirror, determine which characteristic you posses and record your data.
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5. A dominant gene E determines that earlobes hang free and are not directly attached to the side of the head.  In some people, the earlobe is directly attached.  The attached earlobe is a recessive gene.  Observe the earlobe trait you possess and record your findings.  
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Some people have a hairline which comes to distinct point in the middle of the forehead.  This is called a “widow’s peak.”  The recessive gene w determines this characteristic of continuous hairline.  The widow’s peak results from the action of a dominant gene W.  Look in the mirror to determine your phenotype (the outward appearance, or how look) and record you findings.
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Some people have the dominant gene L that determines long eyelashes.  A recessive gene, l, determines short eyelashes.  Use a mirror to determine your appearance and record the findings.
8. A dominant gene C determines whether hair will whorl in a clockwise direction in the crown of the head.  A recessive gene c determines whether the rotation will be in a counterclockwise direction.  Record observations about yourself.
9. Most people have a dominant gene A that determines the absence of red hair pigment.  A recessive gene a determines the presence of this pigment.  Record your observations.
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A dominant gene K determines whether a person’s hair will be curly.  A recessive gene k determines the forming of straight hair.  Determine your hair type and record your observations.  
11. Dimpled cheeks are caused by a dominant gene D.  The recessive gene d causes the absence of dimpled cheeks.  Use a mirror to determine your trait and record the data.
12. A dominant gene I determines whether a person’s eyes will be brown.  A recessive gene i determines whether a person’s eyes will be blue.  Record the data about yourself.
13. Freckles are caused by the dominant gene F.  the absence of freckles is the result of the recessive gene f.  Record your data.  
14. The dominant gene N determines nearsightedness.  Normal eyesight is determined by the recessive gene n.  Record your data.
15. Ear size is determined by the genes S and s.  Large ears are recorded as S and small ears as s.  Record your data.
16. A dominant gene T enables you to taste PTC (phenylthiocaramide) as a bitter sensation.  The recessive gene t will cause you not to taste PTC.  Place the PTC paper in your mouth.  Record this in the following chart.  

a. Note:  About 30% of the population of the US are non-tasters and 70% are PTC tasters.  Compare the class data with this statistical fact.  Explain why there might be a difference in the class data and national statistics.

PTC Tasters vs Non-tasters

	
	Tasters
	Non-tasters

	Class Results
	
	


17.  After circling the visible characteristics that you have for each of the traits in the table, determine your possible genes for each trait in the third column of the table.  Determine whether you have the dominant or the recessive characteristic.  If you have the recessive characteristic, you must have two genes for that characteristic.  If you have the dominant characteristic, you may have two dominant genes or just one dominant gene with one recessive gene. 
18.  Collect the data for the entire class and record in the column marked “Number.”  Now fill in the Ratio Column.  (Example:  If 24 students are tight handed and 8 are left-handed in the class, the ratio would be 24:8 or 3:1).

Traits and Genes:  Individual and Class Data

	Data Concerning Traits
	The Entire Class

	Trait
	Visible Characteristics
	Possible Genes for the Trait
	Number
	Ratio

	Thumb Bending


	Less than 45O
	More than 45O
	
	
	
	BB or Bb:

bb:
	

	
	B
	b
	
	
	
	
	

	Finger Hair


	Hair
	No Hair
	
	
	
	HH or Hh:

hh:
	

	
	H
	h
	
	
	
	
	

	Right-or Left-Handedness
	Right-Handed
	Left-Handed
	
	
	
	RR or Rr:

rr:
	

	
	R
	r
	
	
	
	
	

	Tongue Roller


	Can Roll
	Cannot Roll
	
	
	
	OO or Oo:

oo:
	

	
	O
	o
	
	
	
	
	

	Earlobes


	Unattached
	Attached
	
	
	
	EE or Ee:

ee:
	

	
	E
	e
	
	
	
	
	

	Hairline


	Widow’s Peak
	No Widow’s Peak
	
	
	
	WW or Ww:

ww:
	

	
	W
	w
	
	
	
	
	

	Eyelashes


	Long
	Short
	
	
	
	LL or Ll:

ll:
	

	
	L
	l
	
	
	
	
	

	Hair Whorl


	Clockwise
	Counterclockwise
	
	
	
	CC or Cc:

cc:
	

	
	C
	c
	
	
	
	
	

	Red Hair Pigment


	None
	Present
	
	
	
	AA or Aa:

aa:
	

	
	A
	a
	
	
	
	
	

	Curly Hair


	Curly
	Straight
	
	
	
	KK or Kk:

kk:
	

	
	K
	k
	
	
	
	
	

	Dimpled Cheeks


	Dimples
	No Dimples
	
	
	
	DD or Dd:

dd:
	

	
	D
	d
	
	
	
	
	

	Eye Color


	Brown
	Blue
	
	
	
	II or Ii:

ii:
	

	
	I
	i
	
	
	
	
	

	Freckles


	Freckles
	No Freckles
	
	
	
	FF or Ff:

ff:
	

	
	F
	f
	
	
	
	
	

	Near-sightedness


	Near-sighted
	Normal Sighted
	
	
	
	NN or Nn:

nn:
	

	
	N
	n
	
	
	
	
	

	Ear Size


	Large
	Small
	
	
	
	SS or Ss:

ss:
	

	
	S
	s
	
	
	
	
	

	PTC Taster


	Taste
	Does Not Taste
	
	
	
	TT or Tt:

tt:
	

	
	T
	t
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