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The biosphere (from Greek Biog bios "life" and cpaipa sphaira "sphere") also

known as the ecosphere (from Greek oikog 0ikos "environment" and coaipa
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L1

The cell "double checks” the
duplicated chromosomes for
error, making any needed
repairs.

~Mitosis

ey

S

Each of the 46
chromosomes is

duplicated by the
cell.

b

Cellular contents,
excluding the chromosomes,
are duplicated.

; 33
23

Cell cycle arrest.
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G; checkpoint
) Cell cycle checkpoint. Cell enters G,

G / A or, if DNA is damaged and cannot be
e —

repaired, apoptosis occurs. Otherwise,
- the cell is committed to divide.
@ J@J«— S
‘ [ / il L o

~
‘f s
(growth)
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Te s W i
Iophase 'v/

Control

. Anaphase 2/ 1\ tem S
[@ : sME i (growth and DNA
¥/ Metaphase Z replication)
B¢ e, ) o] ?xome\a\’“"ﬁ'e : i
o‘ M checkpoint \ v\\a‘?p G,

Spindle e (growth and final £ G, checkpoint
assembly ' preparations for Mitosis checkpoint.
checkpoint. ~— dwvision) Mitosis will occur if
Mitosis will not = — DNA has replicated
continue if properly. Apoptosis
chromosomes will occur if DNA is
are not properly damaged and
aligned. cannot be repaired.
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PROPHASE

Early mitotic aster
spindie

Centromere

Chromosome, consisting
of two sister chromatids

Metaphase G gkl -2

e b et clnal) Calaat 5 JalS JS0 81 38 550l oLl S okl 13 Ay aa
Jpe il eleaill gl J s LS Metaphase plate 4l siwy) dagally Cojed Lo ol 2140
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Centrosome
Aster
== Metaphase
Sister (g plate
chromatids e (imaginary)

Microtubules

Chromosomes

Centrosome

I1 pm

. \
Overlapping T
nonkinetochore

microtubules Kinatochore

microtubules
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ANAPHASE TELOPHASE AND CYTOKINESIS

Cleavage Nucleolus
furrow R forming

P N7 e
f N\ 7 ESE
Nuclear %

Daughter envelope
chromosomes forming
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(a) Cleavage of an animal cell (SEM) (b) Cell plate formation in a plant cell (TEM)
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icles
Cleavage furrow foe:ning Wall of parent cell 1pm
cell plate Cell plate New cell V\(all

Wi v v

Contractile ring of Daughter celis
microfilaments

Daughter cells
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Prophase | Metaphase | Anaphase |
Chromosomes have duplicated. Homologues align independently Homologues separate and
Homologues pair during synapsis, at the equator. are pulled toward the poles.

and crossing-over oceurs.

Telophase | Interkinesis
Daughter cells have one chromosome Chromosomes still
from each pair of homologues. consist of two chromatids.
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Prophase Il Metaphase Il Anaphase Il
Cells have one chromosome Chromosomes align Sister chromatids separate and
from each pair of homologues. at the equator. become daughter chromosomes.
= ™ " 4
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e
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Telophase Il Daughter cells /

Spindle disappears, nuclei form, Meiosis results in four
and cytokinesis takes place. haploid daughter cells.
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Figure 8.19
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Al-Sham Private University

Figure 8.17A Nondisjunction of chromosomes during
meiosis | of oogenesis, followed by fertilization with
normal sperm
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Figure 8.17B Nondisjunction of chromosomes during
meiosis Il of oogenesis, followed by fertilization with
normal sperm
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