Station 1:  

Read the paragraphs below and answer the questions 
1) Define meiosis.

2) What are gametes?

3) What are human gametes?

4) What is a zygote?

5) What occurs during Interphase? 
6) [image: image1.jpg]ME10SIS

Meiosis is a process of nuctear division that reduces the
number of chromosomes in new cells to half the number in
the original cell. The halving of the chromosome number
counteracts a joining of cells later in the life cycle of the
organism.

FORMATION OF HAPLOID
|CELLS

In animals, meiosis produces gametes, which are haploid repro-
ductive cells. Human gametes are sperm cells and egg cells
Sperm and egg cells each contain 23 (In) chromosomes. The
fusion of a sperm and an egg results in a zygote that contains
46 (2n) chromosomes.

Cells preparing to divide by meiosis undergo the G, S, and
G, phases of interphase. During interphase, the cell grows to a
mature size and copies its DNA. Thus, cells begin melosis with a
duplicate set of chromosomes, just as cells beginning mitosis do.
Because cells undergoing meiosis divide twice, diploid (2n) cells
that divide meiotically result in four haploid (1n) cells rather than
two diploid (2n) cells. The stages of the first cell division are
called meiosis 1, and the stages of the second cell division are
called meiosis Il

LMEIOSIS 1

While reading about each phase of meiosis I, shown in Figure 8-11
on the next page, notice how these phases compare with the cor-
responding phases that occur in mitosis.

Prophase I

In prophase I (step ©), DNA coils tightly into chromosomes. As in
the prophase of mitosis, spindle fibers appear. Then, the nucleolus
and nuclear membrane disassemble. Notice that every chromo-
some lines up next to its homologue. The pairing of homologous
chromosomes, which does not occur in mitosis, i called synapsis.
Each pair of homologous chromosomes is called a tetrad. In each
tetrad, chromatids of the homologous chromosomes are aligned
lengthwise 50 that the genes on one chromosome are adjacent to
the corresponding genes on the other chromosome.

[ TR Tp————

S

CcT
OBJECTIVES

» Compare the end products of

meisi with those of mitosis.

Summarize the events of meiosis .

 Explain cossing-over and how it
contrbutes to the production of
unique individuals

‘ Summarize the events of
meiosis .

» Compare spermatogenesis and

oogenesis.
© Define sexua reproduction.
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Word Roots and

tetrad

rom the Greek teras
meaning “four”



How many divisions occur during meiosis?
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FIGURE 8.1
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During synapsis, the chromatids within a homologous pair twist
around one another, as shown in Figure 8-12. Portions of chro-
matids may break off and attach to adjacent chromatids on the
homologous chromosome—a process called crossing-over. This
process permits the exchange of genetic material between mater-
nal and paternal chromosomes. Thus, genetic recombination
results, because a new mixture of genetic material i created.

Metaphase 1

During metaphase | (step @), the tetrads line up randomly along the
‘midline of the dividing cell, as shown in Figure &-11. The orientation
of the pair of chromosomes is random with respect to the poles of
the cell. Spindle fibers from one pole attach to the centromere of one
homologous chromosome. Spindie fibers from the opposite pole
attach to the other homologous chromosome of the pair.

Anaphase 1

During anaphase I (step ©), each homologous chromosome (con-
sisting of two chromatids attached by a centromere) moves to an
opposite pole of the dividing cell. The random separation of the
homologous chromosomes Is called Independent assortment.
Independent assortment results in genetic variation.

Telophase I and Cytokinesis I
During telophase I (step ©), the chromosomes reach the opposite
ends of the cell, and cytokinesis begins. Notice that the new cells
contain a haploid number of chromosomes.

During melosis I, the original cell produces two new cells, each
containing one chromosome from each homologous pair. The new
cells contain half the number of chromosomes of the original cell
However, each new cell contains two copies (as chromatids),
because the original cell copied its DNA before melosis L.
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Station 2:

Read the paragraphs below and answer the questions
1.) Describe what occurs during prophase.

2.)  Define synapsis. 
3.)  Define tetrad.

4.)  Define crossing over

5.) Draw figure 8-12  (use different markers)

6.)  What is genetic recombination?
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During synapsis, the chromatids within a homologous pair twist
around one another, as shown in Figure 8-12. Portions of chro-
matids may break off and attach to adjacent chromatids on the
homologous chromosome—a process called crossing-over. This
process permits the exchange of genetic material between mater-
nal and paternal chromosomes. Thus, genetic recombination
results, because a new mixture of genetic material i created.

Metaphase 1

During metaphase | (step @), the tetrads line up randomly along the
‘midline of the dividing cell, as shown in Figure &-11. The orientation
of the pair of chromosomes is random with respect to the poles of
the cell. Spindle fibers from one pole attach to the centromere of one
homologous chromosome. Spindie fibers from the opposite pole
attach to the other homologous chromosome of the pair.

Anaphase 1

During anaphase I (step ©), each homologous chromosome (con-
sisting of two chromatids attached by a centromere) moves to an
opposite pole of the dividing cell. The random separation of the
homologous chromosomes Is called Independent assortment.
Independent assortment results in genetic variation.

Telophase I and Cytokinesis I
During telophase I (step ©), the chromosomes reach the opposite
ends of the cell, and cytokinesis begins. Notice that the new cells
contain a haploid number of chromosomes.

During melosis I, the original cell produces two new cells, each
containing one chromosome from each homologous pair. The new
cells contain half the number of chromosomes of the original cell
However, each new cell contains two copies (as chromatids),
because the original cell copied its DNA before melosis L.
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[MEIOSIS 1T

Meiosis Il occurs in each cell formed during meiosis | and is not
preceded by the copying of DNA. The events of melosis Il are
shown above. In some species, melosis Il begins after the nuclear
‘membrane re-forms in the new cells. In other species, meiosis Il
begins immediately following melosis 1.

Prophase 11, Metaphase II, and Anaphase Il
During prophase Il step ©), spindle fibers form and begin to move
the chromosomes toward the midiine of the dividing cell. In
metaphase Il step ©), the chromosomes move to the midline of
the dividing cell, with each chromatid facing opposite poles of the
dividing cell. In anaphase Il (step @), the chromatids separate and
move toward opposite poles of the cell.

Telophase Il and Cytokinesis Il

In telophase Il (step @), a nuclear membrane forms around the
chromosomes in each of the four new cells. Cytokinesis II then
occurs, resulting in four new cells, each of which contains half of
the original cell's number of chromosomes.

|DEVELOPMENT OF GAMETES

Meosis is the primary event in the formation of gametes. The only
cells that divide by melosis are those that produce gametes within
the reproductive organs. However, organisms vary In timing and
structures associated with gamete formation. In humans, meiosis.
occurs in the testes (males) and the ovaries (females). Figure 8-13
shows a male human gamete joining with a female human gamete.
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FIGURE 8.13
When the female gamete (the egg) jons
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Y, In the testes, meiosis s involved in the production

of male gametes known as sperm cells or spermafozoa.
In the development of sperm cells, a diploid repro-
ductive cell divides meiotically to form four haploid
cells called spermatids. Each spermatid develops into
‘amature sperm cell. The production of sperm cells is
called spermatogenesis, shown In Figure 8-14a.
Oogenesls (or-oh-JEN-uhsis) is the production of

GG G& mature egg cells, or ova. During oogenesis, a diploid
Sperm cells e polarbodies  TEPTOAuCtiVe cell divides meiotically to produce one
() seaMATOGENESIS o0 OoEhEE mature egg cell (ovum). During cytokinesis and

FIGURE 8.14
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the orginal cel producesfoursperm
cels by meiosis. ) I th formationof
eggcell the originalcell produces one.
99 and thee polar bodes by meosis.
The egg el recefves mostof the
orginal cefs cytoplasm.

cytokinesis Il of oogenesis, the cytoplasm of the
original cell is divided unequally between new cells. As Figure 8-14b
shows, one cell, which develops into a mature egg cell, receives
‘most of the cytoplasm of the original cell. As a result, one egg cell
is produced by melosis. The other three products of meiosis,
called polar bodies, eventually will degenerate.

[SEXUAL REPRODUCTION

Sexual reproduction is the production of offspring through meio-
sis and the union of a sperm and an egg. Offspring produced by
sexual reproduction are genetically different from the parents
because genes are combined in new ways in meiosis. In fact, except
in the case of identical twins, sexually produced offspring contain
unique combinations of thelr parents' genes. The evolutionary
advantage of sexual reproduction is that it enables species to
adapt rapidly to new conditions. For example, If disease strikes a
crop of grain, a few plants may have genetic varlations that make
them resistant o the disease. Although many individuals may die,
these few resistant plants survive and reproduce.

1. How do the end products of meiosis differ from
the end products of mitosis?

2. How does anaphase | in meiosis difer from
anaphase in mitosis?

3. Explain the role of crossing-over in ensuring
‘genetic variation.

4. During which stage of meiosis i the diploid
‘number of chromosomes reduced to the haploid
‘number of chromosomes?

5. Describe the differences between spermatogen-
esis and oogenesis.

6. Why is meiosis essentil to sexual reproduction?

CRITICAL THINKING

7. Applying Information Explain why the chromo-

the haploid cell that e produced by
ook different from those produced by
meioss .

8. Relating Concepts Explain how it might hap-
pen that a human offspring with 47 chromo-
somes could be produced.

9. Distinguishing Relevant Information In
humans, the egg i larger than the sperm.
Explain how itis possible that a child inherits
equally from its mother and father.
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Station 3:  

Read the paragraphs below and answer the questions
1. Describe what occurs during metaphase I 

2. Describe what occurs during anaphase  I

3. Draw anaphase as shown below, use different colored markers – blue and green
4. Now draw anaphase just like the first drawing but put all the blue on the top of the midline and the green on the bottom.  Will this affect the genetic material of the gamete?

5. What is independent assortment?



Station 4:
Read the paragraphs below and answer the questions
1. Describe Telophase I and Cytokinesis I

2. What is cytokinesis?

3. How many cells are formed after Meiosis I?  

4. Are they haploid or diploid? 

5. Describe the new cells produced.





Station 5:
Read the paragraphs below and answer the questions
1. Does DNA make a copy of itself before Meiosis II?

2. Describe Prophase II, metaphase II, and anaphase II.

3. Describe Telophase and Cytokinesis II.

4. Compare meiosis II to mitosis?

5. How many total cells are produced after meiosis II?


Station 6:
Read the paragraphs below and answer the questions
1. Where does meiosis occur in humans? 

2. Define spermatogenesis.

3. Describe oogenesis.

4. What occurs during the formation of egg cells?  What are polar bodies?

5. Draw fig.8-14 and label it


Station 7:
Read the paragraphs below and answer the questions.

1. Define sexual Reproduction.

2. Describe the offspring that are produced.

3. What is the evolutionary advantage of sexual reproduction?

