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- Definitionitis the alternation between
Interphase and mitosis.

I-Interphase a longer period:

1- The cell increases irsize.

2- Performs itsnormalfunctions.

3- Replicates its DNAfor preparing itself for
division.

II-Mitosis: a shorter period during which parent
cell gives 2 daughter cells each containing the

same number ofthromosomes(identicalto the
parent celF46 chromosomes ).

The cell "double checks” the
duplicated chromosomes for /
error, making any needed .f-’

repairs. / f

S

. Each of the 46
chromosomes is
duplicated by the
cell.

Cellular contents,
excluding the chromosomes,
are duplicated.

Cell cycle arrest.
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- Itisthe longest periocft the cell cycle
between the end of mitosis and the -
beginning of DNAeplication: Separation

1- The RNA and protein synthesis
occurs.

2- The cell attains its fulfize. Conosom
3- The cell performsts function.

4-Duplicatiorof centrosomesoccurs
near the transition betwedn andS
phase.

Mitosis

Centrosome
Duplication




» Definition Differentiation of the cell
to carry out specialized function

and no longedivide( outside the
cycle).

* GO may be permanenor
temporary




» Replicationof DNA, thus theamount
of DNA is doubledut notthe total
chromosomalnumber

@ Elsevier. Young et al. Wheater's Functional Histology 5e - www.studentconsult.com



» s-chromosomes: made of one DNA
molecule (interphase chromosomes =
chromatinor chromatids).

» d-chromosomes (mitotic
chromosome9:areformed during the S
phase. Each d-chromosome is formed of
twochromatidglinkedat the
centromere. Each chromatid is made of 8
DNA molecule.

DNA

—
Replication




MITOSIS

fother cell

@

DA replication

Two daughter

Cell division



- It startsby the end of the DNA

‘Cenfr'osorne duplication, maturation and separation

replication and lasts until the beginnir sor o
of mitosis o

1- Proteinsand energy essential to s
mitosis are stored.

2- Duplicatiorof the centrosome is
COm pl e te d C'::tt;?:;::le

Mitosis

g Centrosome ¢
‘I§ __ Duplication t
eyl









* Definition:division of the somatic
cell into two daughter cells identical
to the motherell

» Function:

1- Growthand development of the
organism.

2- Renewaland repaiof cells.

Prophase Metaphase

Anaphase Telophase



Prophase Metaphase

Anaphase Telophase



1- The nucleolusdisappears.

2- Condensationof chromatirgives rise to
46 rod-shaped short d-chromosomes.

3- Eachpair ofcentriolesmigrates to
opposite pole of the cell forming the
mitoticspindles.

4- The nuclear envelopbreaks up into

SIna

vesicles




1- The46 d-chromosomes become

. Chromatid
maximallycondensed. CENTROMERE | a,
2- The chromosomesalignedat the Vs s
equatorial platet the cell KINE Kinetochore

- Each pair of sistechromatidis Kingtochors:
attached tothe mitoticspindlesat the
ijEtO Ch ore Centromere

region of
chromosome

|
Metaphase
chromosome
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Cleavage Furrow

1-Divisionof the centromereesults in the
separation of the sistechromatids. | / /Ehrmanme

2- Each46 chromatids migrate toward the
opposite poles of the cell.

3- Inlate anaphase,a constriction y ¥ <
(cleavage furrowdevelops at the
equatorial plate of theell. | T e 3

B
7

™ lasma membrane



1- The mitotic spindlelisappears.
2- The nucleolusreappears.

3- The chromosomesstart uncoiling46 s-
chromosomes.

4- The nuclear envelopis reformed around
the new sets of chromosomes.

5- Division of theytoplasm(cytokinesis:

the cleavage furrow becomes deeper due to
the formation of aontractile ringf
microfilaments until it divides the cytoplasm
and its organelles in half resulting into two
daughter cells.




4-Telophase

st a - A ]

telophase | when the chromosomes decondense and the nuclear envelope re-forms. Cytokinesis separates the







Mitosis Cytokinesis

| —

CT

of sister chromatids is one part of the entire cell cycle. To prepare for cell division, the cell goes through interphase




- The cell cycle is regulatedy growth > DMAisol

- : » Enough forcell
factors that control cell proliferation to bt
d ° ° ° ‘ : "-.. : : ?
keep its coordination with the needs of the R > i qe
living organism.

» Severalcheckpointscontrol the transition
between the cycle stages.

+ Checkpoints detect external or internal
problems and stop the cycle until the
problem solved.




spindle-assembly  chromosome-segregalion
checkpoint checkpoint

G, DNA-damage
checkpoint

unreplicated
DNAcheckpo



» [toccurs in the Gphase.
- It detects the cell size& its

Interactions with thgurrounding

environment

» Cells that do not receive appropriate
growthstimuli donot progress past
this point (Gphase) and will belie by

apoptosis.

spidle-assembly  chromasome-sefyegalon
chackpoint checkpaint
(3, ONA-damage
chackgaint

unreplicated ,
ONAcheckpo | 2

Gy DNA-damage
checkpoint

SONAdamage
checkpaint '

rasiriction
checxpoit



Proceed to S phase?
Pause?
Withdraw to G,?




- It occurin G, S, and G phases.

- It blockscell cycle progression until
repair of the damaged DNA or cell
apoptosis occurs.

(35 DNA-damage
chackgoint

unreplicated
DNAcheckpo

5 DNA damage
checkpoint

spindle-assambly mmmcrapm-ee-nt&gmlinn
checkpoint checkpaint

7

e

restnchion
checxpoint

Gy DNA-damage
checkpoint



» It occurs inthe G phase.

» Itprevents progression of the cycle
intothe mitosisbefore complete
synthesis of DNA.

spindle-agsembly mrmntrﬁprm-saut&gnaliun
thackpoint chackpoin!

(; DNA-damage
chackpoint

unreplicated
DNAcheckpo

5 ONA damage
checkpoint

W,

rastricion
checkpant



It occursin mitosis

» It prevententryinto anaphase until all
chromosomes have attached properly
to the mitotic spindle.




» It occurs in telophase.

- It prevents theytokinesis until all of
the chromosomes have been correct!
separated.
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Meiosis | Meiosis Il
A A

» It occurs ingerm cellsand results in -
the formation ogametes.

» It results information o# daughter
cells (each contains 23s-

. Spen.natgcyte
chromosomes=haploidhumbey. aa ‘_ 2 \
. . kit \)
° It C O n S 1 S t S O f tW O S u C C e S S lv e (a) Gamete formation in the male Sg:;;;t;c;s S?:;;} c:.;:I)Is

divisions;without an intervening S
phase.

&S Egg cell
(diploid) Polar bodies (haploid)
(haploid)

Oocyte

(b) Gamete formation in the female

© 2012 Pearson Education, Inc.



[tis preceded by interphase with &n
phase, in which the chromosomes are
replicated (46 s chroaaasggnes

46 d chromosomes).

1-Prophase I

A- Pairingof the homologous chromosomes
occurs formingetrads(bivalent)

B- Crossing-overoccurs between the
chromatids of the homologous chromosomes
so that each homologous chromosome is no

longer solely paternal or maternal but a mixture
of both.

3- The nucleolus and the nuclear envelope
disappear and the mitotic spindle is formed.

Erl rophese 1 LaePophase ]~ Wetapise

Anaphase | Telophase 1




2- Metaphase L

The paired chromosomearrange themselves
at the equatorial plate of the cell.

3- Anaphasel

The centromeresio notdivideginstead, each
chromosome of homologous pairs moves

separately towards the opposite poles of the
cell

4- Telophase I:

Cytokinesis occursresults in two daughter

cells each containing the haplomumber( 23d-

chromosomes).

Gy Pphse 1 LfeProphase ] Mephase ] Anphase ] Telphse ]
: A




« Tt 1s similar to mitosis but, it not
precededby S phase.

» It results in formation ef daughter
cells, each contains 23 s-
chromosomes (haploid number).

Prophase 1

Telephase 2

Metaphase 1

Anaphase 2

Anaphase 1

Metaphase 2

Prophase 2
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\ __..;‘“»f{)*mﬁ sperms produced
46 by meiosis
. \"Q/ ’
sperm
mother

cell &
\ fertilization

"'-u..l

ovum . NN
eyt ——(e—
@—e

,/ ova produced by meiosis

but only one develops to
x,_,,f
O maturity







> Prophase | Prophase Il
(2n = 4) (=2}
Metaphase ||
Anaphase |l
Telophase |
Telophase ||
""k' Cytokinesis Cytokinesis

= DT




1-Types of cells

2- Number of division

3- Interphase

3- Prophase

4-Metaphase

5- Anaphase

6- Cells produced

Somatic cells

Single division

Preceded by interphase with S phase

No crossing over

46 d chromosomesarranged individually at the
equatorial plane of the cells.

Each chromosome divides at centromere into 2
chromatids

Two daughter cellswith diploid number of
chromosomes (46 S)
Daughtercells are genetically identical

Germ cells of testis & ovaries

2 successive divisions: Meiosis I & Meiosis I

Meiosis I preceded by interphase with S phase, Meiosis
II not preceded by S phase.

Meiosis I: Crossing over occurs

In Meiosis I :23 bivalent arranged at thguatorial plane
of the cells.

In Meiosisl: each chromosome of a bivalent moves
apart.

Four daughter cellswith haploid number of
chromosomes (23 S)
Daughtercells are genetically variable.



1- Preceded S phase

2- Prophase

2- Metaphase

3- Anaphase

4- Telophase

Present ( the cell enter the prophase with 46 d
chromosomes).

Pairingof homologous chromosomes result in 23 tetrad.
Crossing over occurs between each tetrad .

23 tetradarranged at thequatorial plane of the cells.

No division of the centromere.
Each chromosomemoves independently to the opposite
pole of the cell.

Cytokinesis results in 2 daughter celeach with 23 d
chromosomes.

Absent ( the cell enter the prophase with 23 d
chromosomes).

No pairing
No crossing over.

23 d chromosomesarranged individually at the
equatorial plane of the cells.

Centromere splits so eaclthromatidmoves
independently to the opposite pole of the cell.

Cytokinesis results in 4 daughter celach with 23 S
chromosomes.



Which checkpoint prevents the passage
of the cell into mitosis?

1- The chromosome segregation checkpoint.
2- The spindle assembly checkpoint.

3- TheunreplicatedNA checkpoint.
4- Restriction point.



Which checkpoint prevents the passage
of the cell into mitosis?

1- The chromosome segregation checkpoint.
2- The spindle assembly checkpoint.

3- The unreplicatedNA checkpoint.
4- Restriction point.






