11.4 Meiosis

Lesson Objectives

Contrast the number of chromosom

e< in body cells and in gametes.

Summarnize the events of merosis.

Contrast meiosis and mitosis be inh tod mgether
o _— e inheri .
== escribe how alleles from different genes ¢an

Lesson Summary
rs of chromosomes that

.omes are pai
"hromosome Number Homologous chromos
Chromosc . Ho B es from each parent.

Ils. One chromosome from each pair com

correspond in body ce .
ologous chromosomes has a diploid number of

» A cell that contains both sets of hom
chromosomes (meaning “two sets”).

» Haploid cells contain only one set of chromosomes. Gametes are haploid.

Phases of Meiosis Meiosis is the process that separates homolOgQUS pairs of chromo- 4
somes in a diploid cell, forming a haploid gamete. The phases are as tollows: .
» Meiosis I, which is preceded by a replication of chromosomes. Its stages are
« Prophase I: Each replicated chromosome pairs with its corresponding homologous
chromaosome forming a tetrad. During tetrad formation, alleles can be exchanged
between chromatids, a process called crossing-over
« Metaphase I: Paired homologous chromosomes line up across the center of the cell.
« Anaphase I: Spindle fibers pull each homologous pair toward opposite ends of the cell.

o Telophase It A nuclear membrane forms around each cluster of chromosomes.
Cytokimesis then occurs, resulting i two new cells The resulting daughter cells contain

chromosome sets that are ditferent from each other and the parent cell.
P Meciosis 1: Chromosomes do not replicate
» Prophase 11: Chromosomes, each consisting of two chromatids, become visible
o Metaphase 11, Anaphase 11, Telophase 11, and Cytokinesis: These phases are similar
to merosis I Four haploid cells form. They are the gametes. During tertilization, two
gametes unite fornung a zygote. ' i

Comparing Meiosis and Mitosis

B Mitosis 1s one cell division that results in two genetically identical diploid cell
) oid cells.

B Meiosis is two cell divisions that result in four genetically difterent haploid cell
aploid cells.

Gene Linkage and Gene Maps

» Alleles tend to be inherited together if they .
ey are located on the s.
¢ same chromosome,

P Chromosomes, not genes, segregate i"dcl’t‘ndemly

» The farther apart genes are on a chromosome, the more likely j

. ¢ - . o

» Information on hinkage and the trequency Of Crosy; l o aver
SINg-over |e

maps ol the locations of genes on chromosomey 16 geneticiats construct
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chre oer
stions ]'—8, write True if fhe stat .
for Qe atement is true. If th :
p der/med word to make the statement frye. € statement is false, change the
1. The offsprin
— g of two parents obtaj :
each parent. tains a single copy of every gene from
2. A gamet .
e gamete must co
3. Ge ntain one complete set of genes.
— - Genes are located at specific position .
4 Avairof . $ on spindles.
pee— pair ot corresponding chromosomes h
5. One member of cach s is homozygous.
> eac .
e p— omologous chromosome pair comes from
6. A cell that i
e cont :
bmlaid ntains both sets of homologous chromosomes is
7. The gametes of sexually reproducing organisms are haploid.
8. Ifan organism’s haploid number is 6, its diploid number is 3.

B . £ pa_° ®
Phases of Melosis
On the lines provided, identify the stage of meiosis | or meiosis Il in which the event described
oceurs.

9. Each replicated chromosome pairs with its corresponding
homologous chromosome.

10. Crossing-over occurs between tetrads.

11. Paired homologous chromosomes line up across the center of the
cell.

12. Spindle fibers pull each homologous chromosome pair toward an
opposite end of the cell.

13. A nuclear membrane forms around each cluster of chromosomes and

cytokinesis follows, forming two new cells.
romatids, but they do not pair to

Chromosomes consist of two ch
form tetrads.

L {

mbrane forms around each cluster of chromosomes and

. A nuclear me
forming four new cells.

cytokinesis follows,
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TR TA TR YA ai hromosomes (in different ¢ :
16. 22 LEL YIS0 A Draw two homologous pairs of ¢ ( olors i

you have them) in these diagrams to illustrate what happens during these three phaseg of
meiosis.

Prophase | Metaphase | Anaphase ||

17.1dentify which phase of meiosis is shown in the diagrams below.

Use this diagram to answer Questions 18-20
18. What does the diagram show?

19. During what phase of meiosis does this process
occur?

20. What is the result of this process?
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aring Meiosis and Mit

¢ the table to compare meiosis and mitosis

compP®

21‘ Colnplet

Mitosis

—

Meiosis

/
f reproduction

Form ©

Number of daughter cells

Change in chromosome number

—
Number of cell divisions

Difference in alleles between
parent cell and daughter cells

\_

For Questions 22-27, complete each stateme

22. A diploid cell that enters mitosis with 16 ¢
daughter cells. Each of these

chromosomes.

23.1f the diploid number of chromosomes for an organis

mitosis will contain _ chromosomes.

2 i s
4A diploid cell that enters meiosis W

CEH divisions, producing —————
chromosomes.

25.Gametes havea

26, .
Ifan organism’s haploid number is 5, 1t

27. Wh;
While a haploid number of chromosome

—~—
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nt by writing the correct word or words.
hromosomes will divide to produce

daughter cells will have

ith 16 chromosomes will pass through
daughter cells, each with

number of chromosomes.

diploid numberis — —
s may be even or odd, a diploid number is always

m is 16, each daughter cell after
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