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Chapter 10 Cell Growth, Division, &Reproductlon page 274
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Cell size limitations
2 main reasons why célls divide
‘ 1) The \duger a cell becomes the more demands the cell places on its _ DAIF
2) Larger cells are ” |£<<, efficient in moving 1 urient<  and wWosde  across the cell
membrane

Ratio of surface area to volume
Surface Area: this is the area covered by the (¢ pembrane

How is it calculated? L ¥ W * (& SA ¥ raeho
Volume: the S ppre taken up by the L NNEX contents of the cell
How is it calculated? L X *H
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Considerations with surface area to volume ratio
Small Cell Large Cell
- Surface area greater than the volume - Volume greater than the surface area
- Can getnutrients /ol easily - 'Will have trouble with bringing _j\uti (ends in
- Can get wastes out easily since not as much _5 jurface axeo-
- Cytoskeleton only has to transport nutrients - Hard to get all wastes out
5(nail__ distances within cell - Cytoskeleton has to transport nutrients
. - Signal proteins can communicate mstructions for Loncy distances within cell
cell functions __ {lind kely since only have to - Signal proteins must travel | £. _ distances
travel  Shoed distances and may not get there in time
CE l. D \\/\ 5ion : the process by which a cell divides into 2 new daughter cells
e Before the cell can divide the DNA must be copied first _
e This solves the issue of having information  0VéAfioad  sinceits  C o e les cells gets one
Cormplete copy of genetic information -

2 main types of Cell Division and Reproduction

Asexual Reproduction Sexual Reproduction ]
e Usedmostlyin _umCeludoa organisms e Usedmostlyin imitticeilulor
e Very _ Sumplf organisms
e Efficient . e More (COMm OI{‘?E
e Populations will __INCAEAS5E quickly e Fusion of 2 separate _(epzductive cells
o Each cell is mfﬂ ety cally derdlicad e Eachcellhas %oy of the genetic info from
e When conditions are just perfect, the _—{Qﬁg’_ they the parent (thus not ___ ictentical )
can reproduce and increase __ & (iyvive| e Requires more
e Disadvantage: since (denhicu] can Kill €08 1[\1 e Musthave {emple & iMgle
e Provides o\ua\{,{ i diversity
o Q)(M‘/‘t e Ext plonts
‘ { 66(16‘1' Danimahs




THE PROCESS OF CELL DIVISION Page 79
[‘ /‘U{ D INOSOWIC. : Genetic information is bundled into packages of DNA
Charomicthg : one of the 2 “sister” parts of a duplicated chromosome
Cetnfrumere. : region of a chromosome where the 2 sister chromatids are attache
EUKaryate Chromosomes are found inthe N ucieus ‘
¥ro k.‘fuwta Chromosomes do NOT havea 1 iicle s

Found in the Cylopldsin e
In the shape ofa na jelrele proclw%’ iderd (cad offsprinag o
Go though _ Pinary fizsisn e DN Ercapied then cetidivides

PROKARYOTIC AND EUKARYOTIC CHROMOSOMES

[ PROKARYOTICCELL | [ EukarYoTICCELL |

Chromosome Chromosome

Attachment site -

Figure 6-3
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Chromosomes make it possible to <:\ L;il;_\[ Leoltée DNA precisely during (€ L{ division

THE CELL CYCLE (ournal book pic)

Cells reproduce for 2 reasons
g Lo h
Ao hewl

There are 3 stages of the Cell Cycle:
1. Intesphase : the “in-between” period of growth
Broken into 3 steps
Step #1 C"i. phase  or Gﬂ»’p l pha,:‘(l
Step#2__ S phase or__ S\nfhesis phas
. Step#3__ Gz phuese o GupZ phase
2. Mitesis : The division of the nucleus
Broken into 4 steps
Step#1 __prophcse
Step #2__"imedc.phase
Step#3 __ CGuntiphnsé
. . Step#4__ Aelopnose
3. (4 Jﬁb\{(ne‘iﬁ . : division of the cytoplasm




Stage #1: INTERPHASE (the in-between period of growth) (qO/ of h’{;ﬁ 3[70»5" inthis S’luq(i\

G1 Phase OR Gopl phase : Cell Growth
- Cells do most of their __(yrGusingy
- Cells __[nCrease in size
- Make new _plos teins and __ oraancles
S Phase OR *'w nthe 515 phase : DNA Replication
._DNA is synthesized when the __CIhfemesemes are replicated
- The cell at the end of S phase will contain __f1lJice as much DNA as it did in the beginning
G2 Phase OR Cqu Z phese  Preparing for Cell Division
- Shortest of the parts of __1nteizhnse
-Many of the __Orgaunelles are produced

Stage #2/3: Mlitosis and Cytokinesis

Mitosis: isthe_ livisien of the __nucleus
There are 4 parts (PMAT) s Spindle
PROPHASE M s ags cantries
First phase of mitosis
This is usually the |onaest part of mitosis
“The genetic material in the Jhucleus condenses

The chromosomes (duplicated) are V151 ble
- The nucleus and nuclear membrane _ A i5%0lve. | break clown
- Centricles _Mmove 10 ends of ceul :
LcpinMe fibers begin to form

METAPHASE
‘ - Second phase of mitosis

- Thisisusuallythe Sheyteat part of mitosis

- The___ Certyemee of the duplicated Chremo3omes  line up across the center of the
cell
- Each___ Chromesemeé is connected to Spi nell-€ fibers at its
Cerdromede
ANAPHASE
= Third phase of mitosis |
» The __ S5iStex chromehidS — separate into \ndividgd chromosomes and
are moved CpPoNT
«  The individual __C.hiremcoemes moves along the _ SpinAlé fibers to the opposite end
of the cell :
TELOPHASE
Fourth phase of mitosis
Chromosomes gather at op esite ends of the cell and lose their shape becoming a tangle
of __Chfematin ' )
2 nupeay membrane “ﬂ’br m __around each cluster of chromosomes

- Spindles fibers __issolve

. - Nucleolus becomes visible




STAGE #3: CYTOKINESIS .
- Usually occurs at the same time as "1 £ 10 p I’l(ﬁ{ [E:
- OanmIn o pinches in \r 2 LF

{ ' . -
- Each Jouy \1/\ we cellhasan___identical set of duplicated
chromosomes J

- This completes the process of cell division by splitting l cellinto 2.

Cytokinesis differences , 4
Plant cells: ___ Cedl plods ferma - pinchies 1 2eud

Animal cells: C’“‘Fbl ia’>m pinches ot 4o in

Section 3 Regulha.ti;-gwthe Cell Cycle

How does a cell know __[Jheq to divide?
o musiie and __Neqve cells do not divide once they have been developed
o R%C ,___ Ok cgels and digestive tract cells all grow rapidly
throughout life |
o CIOLINS regulates the cell cycle |
= These __ 4ell the cell it is time to go through the celi cycle
= The cellis controlled by
. intemod regulators |
o These allow the cell cycle to proceed only when certain events have occurred ‘ |
inside of the cell
. e ermmph regulators
o Direct the cell to speed up or slow down during the cell cycle
= Example: Greicth factors

e These stimulate growth and cell division
- Sometimes cells are bad

o theymaydieby  aCcident (inan__ 11 iy or just_cla Mag ed )
o they may be P‘(b Cé fayneed {o die called - Cl,Qn (_')TL““I <
CANCER
- adisorder in which body cells lC?% their abilityto ___ C ontrol growth
- cancer cells do not respond to the red f—\ﬂal > that regulate growth
- results in the __Luntoptrolea 6\\’6\ A ¢ divisien of ceuls
o this can cause Huners  toform
= amass of cell
. Hentan tumor
o These afe non-cancerous and do _ NOT spread
K,{\LD . M gdignound- tumor
L‘\ o These are cancerous and do .6[)\’&&&
;\U\ o They invade and destroy the surrounding healthy tissue blocking and preventing
Q/\J’ Organs from functioning properly ‘
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