 Genetics Unit #7…Sex Determination...Sex Linkage…Human Pedigrees

Sex Determination

There are 23 pair or 46 total chromosomes in each cell of human body. Of the 23 pair, 22 pair are similar in both sexes (called Autosomes). The 23rd pair is different in males and females and is related to determination of sex of the individual. (Called Sex Chromosome). In females, this pair consists of two “X” Chromosomes that are similar; in males this pair consists of one “X” Chromosome and one smaller “Y” Chromosome. Therefore, the full chromosomal compliment in:

       FEMALES= 22 pair of autosomes and 1 pair of Sex Chromosomes (“X” & “X”) = 46 total

       MALES…= 22 pair of autosomes and 1 pair of Sex Chromosomes (“X” &”Y”) = 46 total.

Therefore, what kinds of

Gametes can females produce____-1-___________ What can males produce? ____-2-_______
In order to predict the percentage of males and females, three assumptions must be considered:

1. the “X” carrying sperm and “Y” carrying sperm have and equal chance of fertilization;

2. the egg and sperms combine at random;

3. the XX and XY zygotes have equal chance of development at birth

Therefore, what percent of

Offspring would you expect to be female? __-3-__% would you expect to be male? _-4-___%
Unfortunately these assumptions are not always valid. It is a fact that there are more male zygotes created than female zygotes (108 to 100); there are more male babies born than female (106 to 100); more male infants die before age 2 years; and men tend to die younger (old age) than women. What do these facts suggest about the assumption that the “X” carrying and “Y” bearing sperms have an EQUAL CHANCE of fertilizing eggs? _______-5-_______
Sex Linkage When a gene is carried on one of the sex chromosomes is said to be “LINKED” to that chromosome. If a gene is carried on the “X” male chromosome, it usually has no corresponding allele on the smaller “Y” male chromosome. Therefore, a recessive gene trait controlled by a gene in the “X” chromosome shows up in a male when a single recessive gene is present. In a female, where two “X” chromosome exist, both alleles must be recessive if a recessive trait is to appear.
SEX-LINKED TRAITS ARE USUALLY RECESSIVE

Hemophilia and color Blindness are classic examples of Sex-linked traits that are recessive. In sex linkage, since the gene is associated with the sex chromosome, we must connect the gene symbol with the symbol for the sex chromosome, we must connect the gene symbol with the symbol for the sex chromosome. For example: (Use “B” for normal trait condition; use “b” for “affected” sex-linked condition)

	POSSIBLE FEMALE GENOTYPES

XBXB…… Female, normal
XBXb…… Female, normal buy a “Carrier”

                    of recessive gene

XbXb……Female, affected with Sex-linked

                   trait                           
	POSSIBLE MALE  GENOTYPES

XBY……Male, normal
XbY……Male, affected with Sex-linked     

                Trait


Discussion Questions:

1. Are the alleles for color-blindness and hemophilia dominant or recessive? _______________
2. To which “sex-determining” chromosome is the allele for colorblind linked? (X or Y) _____
3. How many genes for color-blindness would a male need in order to be colorblind? ________

4. How many genes for color-blindness would a female need in order to be colorblind? ______
5. Those individuals who possess normal color vision but can transmit the allele for color blindness to their offspring are properly called______________ what gender are these people? _____________
6. Which parent (father or mother) supplies the chromosome that determines the sex of each child? ___________ Which chromosome is it? (The “X” or the “Y”? _______________)

Genetic Problems

1. Cross a Color-Blind woman with a man, normal for color vision. Show the correct genotypes and phenotypes in the F-1 Generation (within the Punnett Square) (Refer  to the table on Page 1, above)

	
	

	
	


P-1 _________      X __________
 Of the offspring presented, what are the chances of a            
A. “Carrier” female ________
B.  Normal male? __________
C. Of the children, what sex receives the                                     
linked gene from the mother?”

     _________________
2. If a normal woman married a normal and man half of their sons were hemophiliac, (H and h) what would be genotypes of all persons involved? Show all correct genotypes and phenotypes below:
P-1 _______________ X ______________
	
	

	
	


A. What term is applied to the normal mother in this cross? _________
B Explain why half of the girl offspring are                     not hemophiliac like the boy children: ______________________
A. SEX-LINKED PROBLEMS

1. The sex of fruit flies is determined in a very similar fashion to the way it is determined in humans (i.e. males = XY and females = XX). Whites eyes in fruit flies is determined by a X-linked, recessive gene that we shall let be represented by the letter “r”. The dominant eye color is red and should be represented by capitol letter”R”. Diagram the cross between a red-eye female fly and a white-eyed male. Both flies are purebred for their respective eye colors.
XRXr = a hybrid red-eye female 

XRY = a red-eyed male

XRXR = a purebred red-eyed female

XrY = a white-eyed male

XrXr = a white-eyed female
	
	

	
	


P1____________ X______________
What are the chances of obtaining:

A. A red-eyed fly? ________
B. A white-eyed fly? _______
C. A hybrid female fly? ______
2. Now, mate one of the males and one of the females from the first generation of flies (F1)
_____ X________
	
	

	
	


What are the chances of obtaining:

A. A red-eyed fly? ________
B. A white-eyed fly? _______
C. A red-eyed male? ______
D. A red-eyed female? ______
E. A white-eyed male? ______
F. A white-eyed female? ______
3. In humans, colorblindness is due to an “X” linked recessive trait we shall represent with the symbols Xn. Females that carry a hidden recessive gene for colorblindness in the heterozygous condition are called “CARRIERS”

GIVE THE CORRECT GENOTYPES:

A . ___________ = a normal visioned male

B.  ___________ = a colorblind male

C. ___________= a “carrier” female with normal color vision

D. ___________= a normal visioned female with no genes for colorblindness

E. ___________= a colorblind female
4. Muscular dystrophy in humans is not one disease, but a group of related diseases. One form of the disease is caused by an X-linked recessive gene and is usually strikes in the first five years of life and pursues a relentless course that may end in death within 20 years. Diagram the cross between a healthy male and a wife that unsuspectedly a “carrier” of muscular dystrophy. Use the symbol xm for muscular dystrophy.

______________ X ___________
	
	

	
	


 What are chances that this couple will have a:
A. Child with muscular dystrophy? ______
B. Child without muscular dystrophy? _____
5. Diagram the two crosses that would result in possible colorblind daughters.

____________ X _____________


__________ X __________
	
	

	
	

	
	

	
	


What are the chances of obtaining a:


What are the chances of obtaining a:

A. Colorblind son? _________


C. colorblind son? ________

B. Colorblind daughter? _______`

D. Colorblind daughter? _______

