


Cells.Divide and Cells Die
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Your cells are rapldly dylng and
being replaced
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Cell division produces

continuous supply*c re
cells. v i

&L —=

Cell division also r
reproduction, growth .
development. SEM (false color) 5 um

© Steve Gschmeissner/SPL/Getty Images (RF)




» ‘94—\

CeII Division

'+ Cells divide to make more
. cells. While all the other

| of,ganelles can be randomly

_Separated into the daughter

,' ,- fs ‘the chromosomes must
o} C|sely lelded so that

1111

o
SISJ ' ormal cell division,

| ,» ch goes on.throughout life
" in all parts of the body.

Meiosis is the special cell
division that creates the sperm
and eggs, the gametes.




Two Types of Cell Division
Interact in the Sexual Life Cycle

Each mature
iIndividual produces &
sex cells by another ==
form of cell divisio
called meiosis. *
2
Sex cells combine'at* - ;
fertilization. g dperent ezt

! ’ 3}
Zygote //
(fertilized egQ) FERTILIZATION

{ & 2

Figure 8.

Section 8.1



Two Types of Cell Division Interact
In the Sexual Life Cycle

A fertilized egg, Ok . S
zygote, divides b . i M
mitosis. The fetus
grows and develops :
into a mature adult _ @ @
consisting of COUNtIESS et

cells with identical™ "% g .

. DNA J
Zygote //
(fertilized egQ) FERTILIZATION

)

{ & 2

Section 8.1 _' e e L O Figure 8.



Mitosis'Has Many Roles
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e 3 v
. Mitotic cell divisions allow an organism to grow and develop,
P repair tissues, and regenerate lost body parts.
Some organisms reproduce asexually by mitosis.

Section 8.1 | Figure 8.




Chromosomes

* Each chromosome has a
‘ central constricted region
| . called a centramere that

'serves as an attachment poin

L'for the machinery of mitosis.

Chromosomes exist in 2
Jdifferent states, before and

O After replication,
Ghromosomes have 2 sister
chromatids, held together at

r the centromere. Each

% chromatid is one piece of DN

' with its supporting proteins.
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More Chromosomes

When chromosomes are preparing
to divide the DNA replicates itself

In mitosis, the two " e T
chromatids of each ~ e S
chromosome separate,
with each chromaii :, "'
going into a of: Q

cell. . 4

Remember ghat di
cells have two.cg
of each chromoSe
one from each [ p re
These pairs of

chromosomes are NOTH

attached together.




Cell Cycle

Some cells divide constantly:
cells in the embryo, skin cells,
gut lining cells, ete. Other cells
divide rarely or never: only to
replace themselve B ¥

mitosis. Most‘of the ¢
called mterphase

the cell mcreases |n'S|ze but the
chromosomes are |nV|5|bIe.

The 3 stages of interphase are
called G1, S, and G2.

The Cell Cycle
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Interphase

. G1 ("Gap”) is the period between
mitosis.and S, when each
-~ chromosome has 1 chromatid CeIIs

3 FOMosome goes from havmg one
" “chromatid to-having 2 chromatids
held together at the centromere.
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Interphase cont.

* Control of cell division

4 occurs In G1: a cell that

- Isn't destined to divide

L stays.in G1, while a cell
.':'-. “that Is to divide enters

R etween S and mitosis.
*" " The chromosome have
2 chromatids, and the
cell is getting ready to

divide.




~ “Mitosis
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Machinery of Mitosis

e The chromosomes are
pulled apart by the Splnc.le,
which Is made of 8 ’ I
m|CrOtUbUIeS T -\ 3 ,.“ | - G rﬂtrn-".n:ume
fibers are attachec * ..

centromere, and anchored: | =

on the other end to vg ;,_mjl
Centrloles 1 C ‘ ¥ -4 l_ fricrotubul e
oles I I“'lﬂ - chrotmosomal

e There are 2 cen < _
~animal cells, one at each M micronbul
.. end of the splndle The
P chromosomes are lined up
. between the poles of the

spindle.
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Machinery of Mitosis

* When the spindle
fibers contract, the =~ .
chromosomes are
pulled to the appesite
poles. 5% Sy

 The cell then dividés . QY
to separatg,\the 1\ !
poles. -

° Stag es of m & x, :_ ;.:.  Cchromosormal

prophase, o 3 & °Z;' s racrotubul e rmicrotubul e
i" metaphase,

'nu crotubule

II".Illll'I I"-,IIIII----_-"'— — ) -_______-—I---- III'IEI‘_?L EI.E:tI-E].

anaphase, telophase.




Prophase
* In prophase, the cell begins

the process of division.

« 1. The chromosomes
condense. The prtems

fat one, whlc'h}make
easier to pull apart

dlsappears The double"
.. membrane that surround the
Et nucleus dissolves into a
.~ collection of small vesicles,
freeing the chromosomes to
use_ the whole cell for division
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Prophase cont...

-+ 3. The centrioles move
_,  tooppositepoles.

X2 Durlng interphase, the
~_~  pair of centrioles were
. together just outside

o zthe nucleus. In
> ;r@‘phase they
‘Separate and move to
omﬁqsne ends of the
e cel. -

"« 4.The spindle starts to
“form, growing out of
the centrioles towards
the chromosomes.
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Cell cycle M: Phases of mitosis

Cell cycle G,, S, G,

Interphase '

During interphase, the eukaryotic
call duplicates the contents of the
cytoplasm, and DNA replicates in
the nucteus. The duplicated
chromosomes are no! yet visible,
A pair of centrosomes is oulsicde
the nucleus,

P. 116

Prophase

consisting of
two sister

chromatids

Prophase '

During prophase, the chromosomes are
condensing. Each consists of two sister
chromatids held together at a centromere.
Outside the nucleus, the spindie begins 1o
assembie between the separating
centrosomes,

Prophase continues with the
disappearance of the nucleolus and the
breakdown of the nuclear envelope.
Spindle fibers from each pole attach 1o the
chromosomes al specialized protein
compiexes on either side of each
centromere. During attachment, a
chromosome first moves toward one pole
and then toward the other pole.
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Metaphase

Metaphase Is a short

resting period where ;
the chromosomes are' ,
lines up on the equa
of the cell, vw.m he
centrioles at opposit
ends and the sping
fibers attachedwo™t

centromeres.

Everything Is allgned for
the rest of the division
process to occur.
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Anaphase

-

In anaphase, the .
centromeres divide: AL
this point, each PR,
chromosome goes fko
having 2 chrGﬁTatl
being 2 chro osom
each with a single
chromatid. | Y
Then the spindle fibers® = |
contract, and the
chromosomes are pulled
to opposite poles.
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Telophase

In telophase the cell *

actually divides. "
The chromaso;. re at
the poles of the"Spin
The spindle disinteg
"he nuclear envelc s
forms around the 'i %

sets of chromosomes.

The cytoplasm divides
Into 2 separate cells.

--------




L —

-

——

Cytokinesis - Cytoplasmic Division

* The organelles (other
than the o e o
chromosomes) get "
divided up into the«2
daughter cellS” S
paSSIVely they gC - EE——— daughter cells
with whichever Cellli TR ==

they find tt eMSEVES ]

i.. divide the cytoplasm

In different ways.
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Cytoklne3|s Cont

In. piant cells, a new cell wall
made of cellulose: forms between
'*th.ewz new nuclei, about where
~the chromosomes lined up Iin
hasg,, Cell membranes
ng the surfaces of this
When the new wall joins
1l ; ex |st1ng side wall, the 2
lave become separate.

al*ce s, a ring of actin

, é (mlcrofllaments are

" composed of actin) forms around
the cell eguator and contacts,
pinching the cell in half.

1r
“
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chromosomes
al spindie
equator

Metaphase

During metaphase, the
chromosomes are aligned at the
spindle equator midway between
the spindie poles. The spindie
fibers on either side of a
chromaosome extend (o opposite
poles of the spindle. Unattached
spindle fibers reach beyond the
equator and overlap.

Phases of mitosis

Anaphase

During anaphase, the sister chromatids
separate and become daughter
chromosomes. As the spindle fibars
attached to the chromosomes
disassemble, each pole recelves a set of
daughter chromosomes, The spindie
poles move apart as the unatiached
spindle fibers slide past one another. This
contributes to chromosome separation,

nuclectus - ‘

forming }
l"

; ! : - /

nuciear ————a-. o .

envelope \, y

forming -

Telophase and Cytokinesis

During telophase, the spindle disappears as
new nuciear envelopes form around the
daughter chromosomes. Each nucleus
contains the same number and Kinds of
chromosomes as the onginal parent cell
Remnants of spinciie fibers are still visible
batween the two nuclel, Division of the
cytoplasm begins,
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Summary of Mitosis

* Prophase:
 Chromosomes condense
* Nuclear envelope disappears
» Centrioles moye to opposite

sides of t "y

- Spindle forms and attaches to
centromeres ongiie -
chromasomes FA

* Metaphase * BN
» Chromosomes lined up on
_i equator of spindle
 Centrioles at opposite ends of
cell




Summary of Mitosis cont...

* Anaphase

* Centromeres.divide: each 2-
chromatid chromsome
becomes twce
chromaosol

» Chromosome
oppOSIté poles
spindle "

» Telophase s
.i ° Chromosomes de condense
* Nuclear envelope reappears

> « Cytoplasm divided into 2
cells




8.5 The Cell Cycle and Cancer

» Cancer- disease of'the cell cycle.

— Sarcomas cancers of muscles.
+  — Leukemias cancers of blood.




