Cell Division: The Blueprint of Life
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5 Context Summary: Cell division is the fundamental process where a parent cell creates daughter ¢ ||

cells for growth, repair, and reproduction. it involves Karyokinesis (nuclear division) and |
L Cytokinesis (cytoplasmic division), occurring within a strictly regulated cell cycle. 3§ N
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. CELL DIVISION s

The process bﬁ which a parent cell divides to form new cells.

r ri NORMAL CELL DivisioN 7(

Parent

It is a natural process that
Cell

increases the number of cells

in an orﬂanism. The new cells
are identical to the parent
cell and have the same

number of chromosomes.

Dau.ﬁhter Cells

« It is a type of cell division in which
one parent cell divides to form +two
ﬂe.ne.fic.a[lj identical dauﬂhfer cells.

* Occurs in somatic (body) cells.

+ Maintains the chromosome number.
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1 Parent cell 2 Identical dauahfer cells
(2n — 2n)
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+ It s a ‘[:3]3?. of cell division in which
one parent cell divides twice to form
four ﬂenet:callzj different dauﬁhter cells.

* Occurs in germ cells (sex cells) in
the reproductive organs.

o Reduces the chromosome number to half.

ril. STAGES IN CELL DivisioN (MiTosis)f

1) INTERPHASE
« Cell grows.
+ DNA replicates.
+ Chromosomes are not visible.

2) PROPHASE
+ Chromosomes condense and
become wvisible.
s+ Nuclear membrane breaks down.

. Spindh‘. fibres baﬂin to form.

3) METAPHASE
+ Chromosomes line up at the

center (equafor‘) of the cell.
» Spindle fibres attach to

centromeres.

4) ANAPHASE
« Sister chromatids separate.
+ They are pulled to opposite
poles of the cell.

5) TELOPHASE
« Nuclear membrane reforms.
« Chromosomes decondense.

+ Spindle fibres disappear.

6) CYTOKINESIS

+ Cytoplasm divides.

» Two identical dau.ﬂh'ter'
cells are formed.

i FS IMPORTANCE OF CELL DIVISION |

1) GROWTH
Tncreases the number of cells,

he.lpina in the srow{'h of oraanisms.

2) REPAIR AND HEALING
Replaces old, damaaed or dead cells
and Jnelps in the healma‘ of wounds.

3) REPLACEMENT OF WoORN OUT CELLS

Continuously replaces cells that

~ Meiosis wear out (e.g., skin cells, blood cells).
invalves two
W R e o &° 4) RePRODUCTION
arent it Memsns T @9 Meiosis helps in the formation of ﬁﬂ-mefes
F—J € (sperm and 9.33:} for sexual reproducﬁon i
O J @ @ M i and maintains chromesome number in |
eiosis ]I. _ next 3enem.'l:|'on.
4 Different daughter cells £ 5) GENETIC STABILITY
Ensures equal distribution of DNA
(Zn H) i | so that each daush'f:er cell receives
| the same 3e.ne’:r'r. information (in mf{‘os-'s),
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DAUGHTER CELLS

CHROMOSOME NUMBER

Same as parent cell -(2:1 — 2n)

Ha‘I-F_ o-[-- parent cell (2n — “_)

GENETIC MAKEUP
Occurs 1IN

_ Ge.ne‘hca.lii identical

Somatic (boda) cells -

FuneTIoN

Growth, repair, replaccmenf

Genetically diFFerenf

Fermation of gametes, sexoral re.Produc.hon
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How CeLL Division VARiES IN DIFFERENT CELLS
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Cells in our boolj do not all divide at the same rate.
The abili{:j of a cell to divide olePenols on its function.

TyrPe oF CELL

1. Liver CEeLLS

SUMMARY :

Liver

nerve

How CeLL DrvisioN VARIES

Liver cells divide bg mitosis
ad:ivel:j.

They can replace old, damaged
or dead cells.

The liver has a hiﬂh a.bil:'fj

to regenemte ]

Heart muscle cells divide

very little.

Most heart cells stop dividing
after birth.

Repair of heart tissue is slow
and limited.

Nerve cells (neurons) do not
normallj divide.
Once formed, fheﬂ remain

Permanenf .

- If damaged, flﬂe:j are u.Su.a,l[:j

not replace.d L

Cancer cells divide b\nj mitosis
rapidlﬂ and u.ncontrollablj ;

They do not respond to normal
control sfgnals :

Theﬂ continue d.iw'dinj and

form tumours.

cells divide activelj, heart cells divide very little,
cells do not divide, and cancer cells divide uncon'tro[iab[‘lj.

ReAsoN / FUNCTION

The liver Per-Forms many
imporfanf 'Fu.nc-{:l-ons O.nd.
needs to repair itself
frequently, so cells divide
re.gutarlj.

Heart tissue is hfﬂh{j
specialised to pump blood
COnfEnuouslﬂ, so cells
rarel:j divide . Damage is

repa.ireol very slowlj :

Neurons are high[j
SPecia.“sed for JcranSml'H:fnj
messages. Losins them
affects bodg functions,
so fhej do not divide.

Cancer cells lose control
of the cell cacle.. Thej
keep dividing without
Sfoppinﬂ, invad.inj nea.rbﬂ
tissues and sPrea.dinj.
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