Chapter 2-17:

Mel10osis

The process of mitosis, discussed in the previous plate, occurs
in cells that are reproducing during growth and wound healing,
and the replacement of dead cells. The two cells that arise from
mitosis are genefically identical to their parent cell. Certain cells
undergo another form of cell division known as meiosis. In this
process, a single parent cell produces four cells, each of which
has half the number of parental chromosomes. The parent has
two sets of chromosomes and is said to be diploid (2N), while the
cells that result from meiosis each have a single set of chromo-
somes and are said to be haploid (N).

Meiosis takes place in the reproductive organs and results in
cells that are used during reproduction. These cells, which are
sperm and egg cells, are called gametes. At ferfilization, the
fusion of two haploid gametes forms o single cell, called the
zygote, which is diploid.

‘In this plate, we frace the two main phases of meio-

sis. Many of these processes are similar to those of
mitosis, and you should refer fo the previous plate
whenever necessary. We will follow a single pair of
chromosomes through the process of meiosis and will
note how they are distributed to four cells.

The process of meiosis involves two rounds of cell division,
known as meiosis | {A) and meiosis H {B). The bars that indicate
these two rounds should be colored. The first round results in
daughter cells that have reduced numbers of chromatids. In the
second round, these chromatids are distributed to the gametes.
Each round of meiosis contains a prophase, metaphase,
anaphase, and telophase, as is the case in mitosis.

We will begin with meiosis |. Here we see a parent cell with a
distinctive nucleus (C) and nucleolus (D). The cytoplasm (E)
should be colored in a pale color. The centriole (F) functions in
meiosis as it does in mitosis. The phase designated 1a represents
prophase.

Prophase continues in view 1b. Here a single pair of chromo-
somes is considered (remember that humans have twenty-three
pairs of chromosomes per cell). We see homologous chromosome
1 (G,) and homologous chromosome 2 (G,). The DNA in each
chromosome has replicated. Here, the chromosomes have come
together, and crossing over (chapter 3) may toke place.

View Tc represents metaphase. The homologous chromosomes
line up along the equator of the cell, and we see that each consists
of sister chromatids. Chromosome 1 has sister chromatids 1 (H,),
and chromosome 2 consists of sister chromatids 2 (H,).

Anaphase is shown in view 1d. Sister chromatids 1 move fo
the left pole of the cell while sister chromatids 2 move fo the right.
In telophase, sister chromatids 1 are contained in the left daugh-
ter cell, and sister chromatids 2 are in the right daughter cell. This
marks the end of meiosis |.

At the end of meiosis |, the chromosome pair has sep-
~ arated and a chromosome that consists of two sister
chr Of"né'ﬁdﬁ’fhC?is:>mc§§féd._ffo eoch : dutﬁ_lg'h'fer cé_%li‘."i The sister -
_'3éhrorﬁgtid-s_. dre held together at the .cér'_r'trc;im:ere‘ Eachof
the two daughter cells will now enfer meiosis [l.

The two daughter cells now enter meiosis I, shown at the top
of the second column. View 2a shows prophase. Again, we see
the centrioles ({F) and the cytoplasm (E), which should be colored
in a pale color. Sister chromatids 1 (H,) are in the left cell, and
sister chromatids 2 (H,) are in the right cell. In view 2b, the sister
chromatids line up along the equator of each cell. Then the kine-
tochores separate the sister chromatids.

Now, in view 2c, anaphase is in process, and the sister chro-
matids are considered chromosomes. In the left cell, chromoseme
T {I;} moves to one side of the cell, while chromosome 2 (1,)
moves fo the other. Chromosome 3 {I,) and chromosome 4 (1)
separate in the second cell. As telophase commences, in view 2d,
the chromosomes are situated at the poles, and the nuclei are fak-
ing shape once again. Cell division (cytokinesis) begins.

In the final view, 2e, we see the four cells that result from
cytokinesis. Each cell is haploid, meaning that it contains a single
chromosome from the original chromosome pair. Recall that we
began with two chromosomes. Now in the final view, each cell
has one chromosome from that original pair. In the human male,
these cells will undergo further development to become sperm
cells, and in the human female, one of these cells will become an
egg cell.

Meiosis is linked to sexual reproduction in plants and animals
because haploid cells join fo form o fertilized diploid cell. In ani-
mals, the haploid stage is very brief, but in simple plants, the
haploid stage predominates over the diploid stage, as you will
see in the plates on plant biology.
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