Review Questions

Section 1

1
The chemical colchicine is a “spindle poison” that interferes with the organization of the spindle apparatus.  Somatic cells undergoing division in the presence of colchicine arrest at metaphase.  Eventually the splitting of the centromeres that is characteristic of anaphase occurs, but cell division does not take place.  If a human cell with a normal diploid complement of 46 chromosomes undergoes one round of the cell cycle in the presence of colchicine, what is the expected number of chromosomes in the resulting cell?

2.
If one pair of chromosomes contains genes A and a, and another pair of chromosomes contains genes B and b, with A dominant to a and B dominant to b, what is the probability of obtaining:

a. an AB gamete from an AaBb individual?

b. an AB gamete from an AABb individual?

c. an AABB zygote from a cross AaBb x AaBb?

d. an AABB zygote from a cross aabb x AABB?

e. an A_B_ phenotype from a cross AaBb x AaBb?

f. an A_B_ phenotype from a cross aabb x AABB?

g. an aaB_ phenotype from a cross AaBb x AaBB?


3.
From the following cross:

	PARENT 1
	PARENT 2

	AabbCcDd
	AaBbCcDd





a.
What fraction of the progeny will be aaB_C_dd?




b.
What fraction of the progeny will be AABBCcDd?




c.
What fraction of the progeny will be AaBbccdd?


4.
As Mendel discovered, tall plant height is dominant to short.  In the following experiments, parents with known phenotypes but unknown genotypes produced the following progeny:






PROGENY

	
	PARENTS
	TALL
	SHORT

	a.
	tall x short
	82
	78

	b.
	tall x tall
	118
	39

	c.
	short x short
	0
	50

	d.
	tall x short
	74
	0

	e.
	tall x tall
	90
	0






Using the letter T for tall and t for short, give the most probable genotype of each



parent.

5.
The haploid amount of DNA in humans is 1.91 x 1012 daltons (1 dalton = 1.67 x 10-24 grams).  How much DNA would be found in a male (somatic or germ) cell:



a.
during G1?



b.
after the S phase?



c.
after mitotic telophase and cytokinesis?



d.
after telophase and cytokinesis of meiosis I?




e.
after telophase and cytokinesis of meiosis II during spermatogenesis?

6.
Are the observed progeny numbers of 11, 11, 22 and 22 consistent with a genetic hypothesis that predicts a 1 : 1 : 1 : 1 ratio?
7.
Two varieties of plants have 6 chromosomes each in their diploid cells.  In variety 1, the first   pair of chromosomes has “knobs” at one end.  In variety 2, the second pair of chromosomes has “satellites” at one end, and a third pair has a small section of each chromosome missing (a deletion).  These chromosomes are diagrammed below.
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Variety 1 was mated with variety 2.  From the possible answers given, determine the best choice (or choices) for the following questions:



a.
types of gametes produced by the variety 1 plant



b.
types of gametes produced by the variety 2 plant



c.
chromosome constitution of the F1 plants produced by the variety 1 and variety 2 cross



d.
types of gametes produced by the F1 plants



e.
all choices indicating normal diploid cells



f.
all choices indicating gametes or zygotes that would be formed if Mendel’s laws (as they apply to chromosome movement during meiosis) were violated.
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8.
Females bees are diploid and male bees are haploid. The haploid males produce sperm and can successfully mate with diploid females. Fertilized eggs develop into females and unfertilized eggs develop into males. How do you think the process of sperm production in male bees differs from sperm production in other animals?

9.
Rec8p is a protein that is found in yeast chromosome arms and centromeres. Rec8p persists throughout meiosis I but breaks down at anaphase II. When the gene that codes for Rec8p is deleted, sister chromatids separate in anaphase I. 


a. 
From these observations, propose a mechanism for the role of Rec8p in meiosis that helps 
to explain why sister chromatids normally separate in anaphase II but not anaphase I.


b. 
Make a prediction about the presence or absence of Rec8p during the various stages of 
mitosis

Answers to Review Questions—Section 1

1.
After one cell cycle carried out in the presence of colchicine, a human cell would be expected to have 46 X 2 = 92 chromosomes

2.
a.
1/4  [1/2 (A) x 1/2 (B) = 1/4 (AB)]


b.
1/2  [1 (A) x 1/2 (B) = 1/2 (AB)]


c.
1/16  [1/4 (AA) x 1/4 (BB) = 1/16 (AABB)]


d.
0


e.
9/16  [3/4 (AA, Aa or aA) x 3/4 (BB, Bb or bB)= 9/16 (A_B_)]


f.
all


g.
1/4

3.
a.
3/128  [(Aa x Aa =1/4 aa) X (bb x Bb = 1/2 B_) X (Cc x Cc = 3/4 C_) X (Dd x Dd = 1/4 dd)]


b.
0


c.
1/64



4.
If parents produce recessive offspring, each must have at least one recessive gene.  




a.
Tt x tt




b.
Tt x Tt



c.
tt x tt



d.
TT x tt



e.
TT x (TT or Tt)



5.
a.
3.82 x 1012 daltons, twice the haploid amount 




b.
7.64 x 1012 daltons, the DNA has replicated


c.
3.82 x 1012 daltons, the cell is in G1

d.
3.82 x 1012 daltons, although the cell is haploid, each chromosome has 2 chromatids


e.
1.91 x 1012 daltons

6.
The chi-square value is 7.33 with 3 degrees of freedom, which yields a P value of about 0.08.  The difference from expected is not statistically significant.  In other words, the deviations may be reasonably explained by random chance (sampling error).  (On the other hand, If the chi-square value calculated from observed data had exceeded the theoretical chi-square value listed in the table, then the observed ratio would differ significantly from expected, because the probability that the observation would deviate that much due to sampling error is quite low.)

7.
a.
K


b.
J


c.
E


d.
G-N


e.
A, B, C, E and F


f.
D, O, P and Q

8.
Most male animals produce sperm by meiosis. In haploid male bees, meiosis will not occur because meiosis can only occur in diploid cells. Male bees can still produce sperm but only through mitosis. Haploid cells that divide mitotically produce more haploid cells. 
9.
a.
Rec8p belongs to a family of proteins called cohesins that holds the sister chromatids together. Rec8p persists throughout meiosis I, which accounts for why sister chromatids fail to separate in anaphase I. Rec8p breaks down in anaphase II, which allows separation of sister chromatids in anaphase II.
b.
Although Rec8 protein has not been shown to be associated with mitosis, similar cohesin proteins are. The function of these proteins is similar to Rec8p in that they hold the sister chromatids together. During prophase, prometaphase, and metaphase the cohesins are present. The cohesins disappear during anaphase, allowing the sister chromatids to separate.

