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1. What is the cell cycle? What is the mitosis-promoting factor? The cell cycle.of fat cells is stimulated by insulin-like growth
factor I (IGF-I), but is inhibited by UV light. According to the signal transduction and the control of the cell ¢ycle, (1)
explain how IGF-I regulates the passes of the G1 checkpoint, G2 checkpoint and spindle assembly checkpoint and {2) explain
how fat cells defense their DNA dan%age.and the formation of apoptosis caused by UV light.(20%)

2. Give an example to describe the ways of how animal cells communicate with each other?( 10%)

3. Luteimzing hormene and festosterone are the glycoprotein and steroid hormones, respectively, Describe how they are synihesized,
processed and secreted inside and outside of the animal c¢lis based on the endomembrane system.  Also, describe the
mechanisms of how both hormones actioi on their target cells.(20%}

4. Twao theoretical genetic strains of a virus (@b and g*b*c*) are used to simultaneously infect a culture of host bacteria.  Of 10,000
plaques scored. The following genotypes were observed.

a'h'et 4100 ab’et 160
ab¢e 3990 a'bet 140
abe 740 abe’ 90

abte’ 670 ate 110

Determine the genetic map of these three genes on the viral chromosome.  Determine whether interference was positive or
negatives. { 10%)

"

5. A husband and wife have normal vision, although both of their fathers are red-green- color-blind, which is inherited as an X—]iniced
recessive condition.  What is the probability that their first child will be (a) a normal son ? (b} a nonmal daughter 7 {c} a color-
blind son ? (d) a color-blind daughter 7 (10%)

6. In a plant, a tall variety was crossed with & dwarf variety. All F1 plants were tall. 'When FIXF1 plants were interbred, 5/16 of

the F2 were tall and 7/16 were dwarf. ( 10%%)

(a) Explain the inheritance af height by indicating the number of gene pairs invoived and by designating which genotypes yreld
tall and which yield dwarf (use dashes where appropriate). '

(b) Ofthe F2 plants, what proportion of therr wilk be true-bresding if self-fertilized ? List these genotypes.

IIL. 2224 T A& (2 points/answer)

1. Name two cellular organelles, each having genetic material, which are involved in either photosynthesis or respiration ?

2. How many different kinds of gametes can be produced by a individual with the genotype AABbCCddEeFf ?

3. Albinism, iack of pignfIitation in man, results from an autesomal recessive gene (3). Two parenis with nermal pigmentation have
an albjno child.
(a) What is the probability that their next child will be an albino girl ?
(b) What is the probability that their next three children will be albino ?

4. provide a simple definition for segregation and independent assortment.

5. What distinguishes sex-limited from sex-influenced inheritance 7

6. In mice, there is a set of muitiple aileles of a gene for coat color.  Four of those alleles are listed below.
e“'=chinchilla; e*=dilution; c=albino.
Give that the gene locus is not sex-linked and each alleie is dominant to those lower in the list, diagram the crosses indi¥ated below
and give the phenotypic ratios expected from each
(a) wild {(heterozygous for dilution} X. chinchilla (heterozygous for albino}
{v} chinchilla {heterozygous for albine) X albino
7. Many of the color varieties of summer squash are determined by several interacting loci: AA or Aa give white, 2aBB or aaBb give
yellow, and aabb produces green. ~ Assume that two fully heterozygous plants are crossed.  Give the phenotypes (with frequecies)
of the offspring. '

8. What is the relationship between the degree of crossing over and the distance between two genes?



