6- CELL DIVISION
ATOSIS

Definiton: Mitosis 1S +he division gl =hae Encictiellicne s c

genebically {dentical daughyrer nuclel

Before mitosis:

all of tne DNA in tne nucleus mUst be replicated

g =z 2 g »>Thvs happens dunng \Interphase.

DNA

i Cach chvomdsome is convevted from a single DNA moclecule

- into 2 identical DNA malecdles calleq Chvomatids
N

one of the chromatds passes to each o] +the daughter
nucleus.

A : -Chraomosaome
A 1S made upd
| Z
| i [\ -chroma bdse
2" | YA | are made up
/] { 3
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->DNA

€Exampies of mitosis:

) S5
. »>dunng embryenic tfucture 9 achromosame

Sy development

Phacges ol Mi<osys are.--

* Prophase * Anaphase
» Metaphase - Tetophase




* :k“’*; ﬂ:gQ?HASQ - DNA rep\tcah on TN tHhe nucleuse,
b yeactions Jf cell Protein synthesic 1N the cytoplasm

respivation also occur s, OPPED dUrNng inrerphase.

dunng cell diwvision

— \Nter phase
- active phasein
+Hne life of a cell
where many
metabolic Yeachons
occur.

4

During inkerphase, No-d mitochondna and chisvoplasts A Kl
It hQPpQﬁS aue to the qrow.l_h and divicion Oj miméhohdﬁg‘ L s

N piants, ehloyopldsts increase in the same LAY -
\¥
Sgn’checi'zé cellulsse and use VesSteles +o add it +o
their cel\g wallg.

Gl phase:
Cellulor componenkts abPart from the cnreaMmasormes are

duplicated. The cey gTows and prepdrses itsell for bNA
vyepuication. |

S phase:

Synthesis stage in wnich eacn Chvomdsome (divay 1S
Y€pucatred .



' SUPERCOILING OF CHRGMGOSOMES

5 J=mg s

DN A maléecules in cnyomaosSomes are \Oh3 Aherefpye it 1S
iMmpartant o package them nto ematler struchures:

Thi S is known Qs cdndensatoN ¢ chromosomes.

Mmolecyle o make the ahvoMmas some shdterand widen.
Thic progcess is &nown as super cailing o) dyA.

Proreins ecalled histones help WD Supercoiling and enzymes

are alfo invelved.

) A *Chromo somes became Shoker and Ratter by <oiling.™en +hey .

supercoil to become move denge .

'+ Micro Tubules graw 4o formn spindle Libres dnat vink the potes
Gl thelcatl:

_ €arly stage



METRPHASE
* Microtubules continue gyvowing and get atta Ched 1o the

centromeyesS On each cn¥omMadscme.
e They gex attatched to the microtubutes Lrom different poler.
* Chvamosamexr getialicinedidntn e fe qUiiaad al plane st e celL.f

the attateh ment 1S corveck:
attat:thment

| O
A - centroMmexres %—Spmd "
Hores

i bote spindte

¥/ - metapna se
eGuotor

ANAPHASE

* Cach cen tramere divides , allowing e sister chtamatds to
Seéembe.

* The spindle micrgHubules pull the chryamatids towards the
POS g the cells.

* This 1S the redsSon why Mitosic pyoduces two genetically
identical nucte i -

A 140y dcmg‘n’cer cANYomMmosames

TELWIPHASE

> Chyomatids arnive ot the opposite poles g acell and
decondense, . Sp'\f\dle R‘br‘e&‘ ore no longer P»ce:ent-

¢« Nuclear membrane 1S T"ﬁ'P—orme_cl areunNad each chyomosome

s€t andcytokinests oceurs, splitting the cell Rl v

Nuctear Mmembrane reforming

clevage fuvrow
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353 cells divide after mitosis whnen 2 genebically identcad
nucléi are present in the cell- e process d cetl AdiVsion s
called cytrokinesis.
- (N ANIMAL ceusS:
S The plasma membYyane is pulled inwards avound the
e
,::,.a-; equatoy ¢f e cell to form a clevage furrow -
1 \lj |
s A ¥imag q conbErac Bile pmte.{ns are vesponsible as +hey are
é o present in the plasma membyOne near the equUAato~r.
RSN ACTEN AND MYOSIN- —proteins responsible for contra chiem.

3
T™he clevage fuywouw TeachesS the centre and the cell 1s
pinched d| t© {orm 2Zdaugnter cels-

IN PLANT CELLS:
RIS esicles Mague to the equator where they Form fubul o

struchures qeToss the equator.

B These vesicles Juse wixh e
@, . ®

uoular styucktures and mevge to
form 2 tayers of membrane

These 2 layers develop int0 @+the L’plasmg membyones d 2
Adaughter cells- ey are connecked to the existnNg plasmaoe
“n mmembrYadne s gt ahe cides d +he cells ,campleting +he C\jbop\dgm

division.-
= = OO i




In €¥he nexkt S‘tage, pectons and other substances are bro ugh%,.:;.'
in thevesicles- ey get dipcsited by exocy tosis betweep the
Wihhe e R E BT G es .
\
A middle taamella 1S Pormed that links the new celt walls.

v
Bokth the daugnter Cells bring cellulose to the equatoy and

deposity 1t by exocytosis next to the middie tamella.
B

€ach cell buildsits cwr cell wall de acent o the EElicto T

Conbrol e stages o tne cell cycle.

hey are a group o proteing 4hat ensure that tasks
are performed at the Wight time and that the cell anly
moves ™ the next stage when it is veady-

They bind o Chzymes called cuclin -dependent Kinases.

N
They become ackive ‘.
Y

| : 2
get attatched with Phosphate Jroups
v
Sther proteins ger activawa ; f
3 ‘ 7 9O b

Gl st s oai i racis o ©) the cell eycles. G
L types:-

cyclin A D - triggers cell to move from 60 = 61 — S

C\:,c,\in B E - prepares cell Lor pNA veplicaton in S phase.
cyclin D A - activates DNA veplication in nucleus ‘in Sphcse.f::‘o-:
cyciin € B - assembly of mitotc spindles & preparahon of

mitosis.




TUMOUR FORMATIG
AND CANCER:

Mutagens, oncogenes and metaskasis are involved 'n

the development o} pPNMary and Secondary turmours

TUMQURS: They are abnormal gieups o} Ccells that deveop
At any stage o \ife in any part of the body.

Be,n‘\gn tumauss

-The cells adnere to eachather and dos Not Invad e \Wnwade
nearTrby a4a8uesS ar move to othery parts C!j th e bod\j~

- Do Nnok cause Much haryrm and are classified asg benign-

mql’\gnant tumours

s —The cels can.get detatched and move elsegshere in $he
H body and develop into secondarny +umaours .

- LiXely to be life threatening.

v~ The diseases due t© malignant tumaours arye know n g S
cancen.

Chemicals
i ‘ and agents that cause cancer are Known a.s
CQvyc,y Nogens-

MULUTRGeNS - P&g&‘\tf t})(lt Ee e R dicaiE o w Ntk
lead to cancer- ey Are cavicinogenic’

MUTATION:

Sy " Yandom changes tv the bage SeQuence ¢

™
SS elaa el e S when ey mytatre.

USe cancer alrey mutrah e
O ~
NCagenes in a NIXmal cey) Are

M the con trot i

g S i de e Jale o S0 L TE
pa SN .

an nis why Muta+tiong

Tnwaglwed

in them resylt N uncontrelleqd
cell divistom and form tumouns.



Several mutations shaould occur in aceel] fov it o become
4 tumour cell-

MGTF\S-rp,g\s:mo\,ement d cehs Rromm a pvimary Sumour
YO set up Secondary turmoursin the body .
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