Mitosis Coloring Activity
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The ability to reproduce its kind is a characteristic of living hings. Cells

| reproduca in a process of duplication and division called mitosis. Epithalial
and connective cells reproduca frequently; mature muscle calls not so fre-
quently; mature nerve cells rarely if at all. Overactive mitoses may rasult in
the farmation of an encapsulated fumor, uncontrolled mitoses, associated
with imvasiveness and metastases, is called cancer.

As the main cellular changes during mitosis pccur in the nucleus and
surrounding area, only these parts of the cell are llustrated hore. We ara
showing hera how the nuclear chromalin (diffuse network of DNA and relaled
protein), once dupcated, fransforms into 46 chromosomes which divide into
paired subunits (92 chromatids), and how those chromatids separate and
move into opposite ands of the dividing cell, forming tha 46 chromosomes of
mach of the nowly farmed daughier cells. For clarity, we show only 4 pairs of
chromatids and chromasomes, The phases of the observed nuclear changes
during mitosis are:

Interphase: the longest period of the reproductive cycle; the phasa between
successive divisions, Duplication of DNA (in chrematin) occurs during this
phasa, The dispersed chromatin (D°) here is a nelwark of fing fbrils, not vis-
ible as discrete antities in the nuclecolasm, The call membrane, nucleus, and
nuclaolus. are intact. The cenfricles are paired and adjacent 10 one anoiher at
one pole of the cell

Prophase; the disparsed chromatin (D) thickens, shortens, and coils o
farm condensed chromatin or chromosomes (7). Each chromosome
consists of 2 chromatids (E and F) connected by a centromere (G). Each
chromatid hag the equivakent amount of DNA of a chromosoms. [n the laiter
part of this phase, the nuckear membrana breaks up and dissolves, as does
the nucleotus. The contriolas, having duplicated during interphase, separate,
each pair going o opposite poles of the cell They project microtubules
called aslers,

Mataphase: strands of spindie fibers project across the cell canter from
paired cenlrinles, The chromatids attach lo the spindle fibers at the centro-
mera, and line up in the center, half (45) on one side, half (48) on the ather.

Anaphase; the centromeres divide, each daughier centromere aflached to
one chromatid Each centromere is drawn 10 the ipsilateral pole ol the cell,
along the rack of the spindle fibar, and taking its chromatid with i The sepa-
rated chromatids now constilute chromosomes. Anaphase ends when the
daughter chromosomes ammive at their respective poles (46 on each side)

Telophase: hare the cell pinches off in the center, forming 2 daughter cells,
sach idantical 1o the molher cell The cytoplasm and organelles had dupl-
cated earfer and are segrogated aach into their respective newly-forming
celis, As the nucleus is reconstituted, and the nuclear membrane and
nucleolus reappear in each new cell the chromosomes fade into dispersed
cheomatin and the centromers disappears, Complete cleavage of the parant
cell inlo daughter cells lerminates the milotic process. Each daughter cell
anterg interphase 1o starl tho process anew The process of cell division

serves to increase cell numbers, not change cellular contant. @@@@mm@ @@&&@*
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