e
N/ @I
N

v | ;
W

Q.1. Define cell cycle. Enlist its phases.

Ans. Definition
It is the series of events that take place in a eukaryotic cell from its formation to its

division into two daughter cells.

Phases of Cell Cycle
The cell cycle can be divided in two main phases i.e., interphase and the mitosis phase.
09404002

Q.2. Define interphase. Explain the stages of interphase.

Ans. Introduction
This phase lasts for about 90% of the total time of cell cycle. During interphase, the cell

performs the life functions according to its specialty and prepares itself for next division.
Stage of Interphase

Interphase consists of the following three phases:

G1 Phase (First Gap Phase): It starts from the end of oSS p a@@lsu called
the growth phase. During this phase cell makes prot NS AN O g 0 grows in size.
¢ .11 also makes enzymes that are req vipod 11 ASE slication of DNA.

S Phase (Synthesis Ph :

(copied). It results i i

sister ch;w number of chromosomes in cell remains the same.

G2 Phase (Second Gap Phase): In this phase, the cell continues to grow and produces
proteins necessary for cell division. The cell checks for any DNA damage that may have
oceurred during replication and makes necessary repairs. It also begins to reorganize its

contents in preparation for mitosis. .
. GO Phase

Temporary or
parmanent '
in division -

Centromere
1 Chromatid

2 Chromatids
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GO Phase

I. - Many cells stop dividing and start pexd

2. Many cells (e.g. ney
3. Some cells (e.g. cells
4. Other ce i
life.

Division Phase

After interphase, the cell enters the division phase and divides into the two daughter
~cells. The events of cell cycle are controlled by special genes. All phases occur in a

sequence.

Table 4.1: Main Phases in Eukaryotic Cell Cycle
Phase Description
The cell prepares for division and goes throu
ARSSEpREsE arowth 1n sizo and DNA replicafion __g_h_ e
Gap (G1) The cell grows and carries out normal functions,
Phase reparing for DNA replication.
Synthesis(S) The cell replicates its DNA, making an exact copy
Phase of its genetic material.
Gap 2 (G2) The cell grows further, ensu r@m
Phase complete for dlﬁsmn.\ e
The cell exats 8 g s dividing, often to
GO0 | e L R RRY n.:,.f??nm-an e
r'g\i this'p
M \B\_} cell divides its genetic material equally into two
— nRNR Q new, identical cells.
A

Q.3.Define the events occur during the phases of mitosis.
Ans. Definition

Mitosis is the type of cell division in which a cell divides into two daughter cells, each
with the same number of chromosomes as were present in the parent cell.

Occurrence ,

Mitosis occurs in the somatic cells of eukaryotes. Prokaryotes also divide to make
identical cells. But the events of their division are different from mitosis. That is why we -
call it binary fission.

Phases of Mitosis

The German biologist. Walther Flemming discovered the events of mitosis in 1880s.
There are 2 major phases of mitosis i.e. karyokinesis (division of nucleus) and cytcskinesis
(division of cytoplasm).

A. Karyokinesis

Karyokinesis means the division of the nuclgys. %él@& our phases.
i. Prophase %

09404003

a) Condensation of Chro
During prophase, the u:| material condenses and makes thick
chromosome me consists of 2 sister chromatids with a single centromere.

¢
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b) Disappearance of Nucleolus and Nuclear Membrane @ @@m i
o

The nuclear envelope and nucleolus break down duri
¢) Duplication of Centrosom S pind

The centrosome of cell & >4 :
of the nucleus. When they g

centrosomes migrate to opposite side

fibres (complet Eg ¢d mitotic sindle}. In plant cells, there is no centrosome. Their
mitotic spi by the aggregation of spindle fibres present in cytoplasm.

g
ii. Metaphase

i. Binding of Spindle Fibres with Chromosomes s
During this phase, some spindle fibres bind with chromosomes. They attach at the
point of centromere where special kinetochore proteins are present.

ii. Formation of Interphase Plate (Metaphase plate)

Two spindle fibres from both sides bind with one chromosome. The chromosomes

attached with spindle fibres arrange themselves along the equator of the cell. In this way
a plate is formed called metaphase plate.

Nucleolus Centrosorme

Chromatin -
Daughiter cells

g

Kinetochore

Chromosame

Prophase (2 chromatids)

Attached
spindies

Free spindle

Anaphase

iii. Anaphase
The spindle fibres attached with chromosomes pull toward the poles

the chromosome's sister chromatids separate. In this-way] (hére\s &
chromatids. which move toward l@g}

iv. Telophase

In this phase, new n s around each set of separated chromosomes.
Both sets nfold back into chromatin.
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B. Cytokinesis / Describe c}tnkinem in anim jl\and {mﬂ\ﬁ\ﬁ?@ @:
a) Cytokinesis in Animal Celis ﬁ )

It is the division of cytopl w»i\”’du e
animal cells, a furrow deve%
o)

equator: At thi e i / \II
cytoplasm ring  of . @@
microfilaments. The ring contracts - Ta=. -

and the furrow moves inward. In this . :;::E;Jhmﬂm Daughverceils
way parent cell is pinched into two, |1

b) Cytokinesis in Plant Cell Cell wall Cell plate

In plant cells, Golgi apparatus makes

vesicles. These vesicles move to the

middle and fuse to form a plate called

phragmoplast. The plate grows

outward and its membranes fuse with A Daughter cells

the cell membrane. The result is two

daughter cells. Figure 4.3: Cvtokinesis: |[ @ Mccﬂ

Q 4. Describe the significa
Ans. Following is the signifi
i. Growth
Growth in oraaf) S an increase in size and the number of cells. Mitosis plays a
Lruc:al role in growth by producing new cells that are identical to the original cell.

. Cell Replacement
T\Iany cells are constantly dying in our bodies. For example, the red blood cells and the
cells of the walls of intestine and skin etc. These are replaced by new ones which are exact
copies of the older cells. The new cells are formed by mitosis.
iii. Regeneration
Some animals can regenerate parts of the
body. For this purpose, they form new cells
oy carrying out mitosis in the cells ‘of
remaining parts.
Example: ‘ Brnken '

Star fish can regenerate its lost arms. %‘ ;
“K’S\‘E%Qﬁ%@ gencration in Sea Star
WWW =




iv. Asexual Reproduction
Mitosis is a means for asexual reproducn
Example
Hydra reproduces asex

this process mitosis -F :
bud on
the cel ¢ bud and it grows into a new

individual.

Figure 4.5: Budding in Hvdra
v. Formation of body
Human body consists of about 200 trillion cells. All these cells were formed from a singl&

cell (zygote) at the start of your life. Millions of cell divisions occurred while your bo '_:!_
was reaching its present form. In each of these divisions the genetic material was equally
distributed between the daughter cells. It happened through mitosis.
Q 5. Which errors are associated with mitosis? 09404002
Ans. i. Failure in Separation of Sister Chromatids
Sometime the process of mitosis goes wrong. For example, during the anaphase of mitosis,
the sister chromatids of a chromosome may fail to separate As a resu @nght&r _‘ i
receives both sister chromosomes and the ot er wﬂl

ii. Tumor Formation

Introduction o :
Chromosomes may a 4 ng mitosis. If the genes that regulate mitosis ar
mutated S continue to divide. Due to this uncontrolled division, masse
of cells\ ed. These masses are called tumors
Types
a) Benign Tumor: Ifthe tumors remain in their original location, they are called
benign.

b) Malignant Tumor: If they migrate and invade other tissues, they are
malignant tumors (cancer). It is called metastasis (spreading of disease). '

Q.6 Describe the events that occur during the phases of meiosis-1 and meiosis-II.

094040
Ans. Introduction 1
It is the type of cell division in which each daughter cell recives half the number ¢

chromosomes as compared to the parent cell. In meiosis, a dlplmd par 1l divides
produce four haploid daughter cells. Dlplmd means the somes are |
pairs (homologous pairs) while haploid Wv@;ﬁm of chromosomes..
oceurs in germline cell

Discovery X% %

Meiosis was di y a German biologist Oscar Hertwig.
% 80 *




Phases of Meiosis

Meiosis consists of two divisions. Rwa
1. Meiosis-I Q 0 @
2. Meiosis-1I “@’
1. Meiosis-1
In meiosi: muinﬂnub chromosomes in a diploid cell separate and so two haploid

daughter cells are produced. It is subdivided into prophase-I, metaphase-I, anaphase-1 and
telophase-1.
i. Prophase-I

a) Condensation of Chromatin
During this stage, chromatin condenses and takes the shape of chromosomes. Each
chromosome consists of two sister chromatids, because the DNA has already replicated
before meiosis.

b) Synapses and Tetrad Formation
Homologous chromosomes move close together. They pair up in a process called synapsis.
Each pair of homologous chromosomes is referred called tetrad.

Chiasmata and Crossing Over: Non-sister chromatids of homul mosomes
bea:ﬁme mpped" tugcthﬁr turmme X- shaped § chiasma is

uctures
.-' tween non-sister
i l! it tenai

Sister
chromatids

Centromere

Figure 4.6: Corssing over ({310 pi(’hlr is available on Pg # 210)
Other Events
Other events of prophase-1 are similar to prophase {)f mitosis. The nucleoli disappear and

nuclear envelope breaks. Centrioles migrate to opposite poles \ H@ Ig@ fibres to

which chromosomes attach. \f
iil. Metaphase-I m
(i.) The tetrads attach g % n a]ong the equator.

(ii.) In this way, t e plate.
(iii.) T\Q‘Qf i From both poles attach with one chromosome of the pair.

= §1 ¥ e




. Anaphase—_l | | @©§§@

a) Separation of Paired Chmmuane

uqume pul]s towards the

pole. In this way the pairg *ﬂ @S S 4Ty s varated.

osite pole. So. two haploid sets of chromosomes are formed. Each
osome still contains a pair of sister chromatids.

iv. Telophase-1
Spindles disappear and a new nuclear envelope is made around each haploid set. The
chromosomes uncoil into chromatin. |
Cytokinesis occurs and two daughter cells are made.

Lyt

— el e

e & e mnnanhing

Telophase-

(HQ picture is available on Pg # 209)

Figure 4.7: Phases of meiosis-1
2. Meiosis-I1
Phase of Meiosis-I1
Meiosis-II closely resembles mitosis and consists of four phases: prophase-II, metaphase-
I1. anaphase-11, and telophase-II. : '
i. Prophase-11
In prophase-I1, the nucleoli and nuclear envelope disappear. and the chromatin condenses.
Centrioles move to the poles, forming spindle fibres.
ii. Metaphase-11
During metaphase-11, spindle fibres a_tta&
them at the cells equator. Q

iii. Anaphase-11 R
In anaphase-11, w 'D sister chromatids apart toward opposite poles.
C— _-.h e n F -— — =

mosomes. aligning
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iv. Telophase-II @ @@@ :
Finally, in telophase- I, chmmﬂsum% mmﬁ; ftin, nuclear envelopes
reform. Cytokinesis occurs which in (the four daughter cells, each with
half number of chromos ‘;
,_‘._..st
. r;."‘ ‘_ ¥

Prophase-Il

Metaphase-lI

Anéphase-ll

209)

Figure 4.8: Phases of Meiosis-11 [UDN LT

Q.7  Describe the significance of Meiosis. 09404007
Ans. = Significance of Meiosis.
I. Meiosis Maintains the Number of Chremosomes
(a) In Animals -
1. In Animals, special cells in reproductive organs undergo meiosis. hter cells,
called gametes, have half the number of chromosos Ath 6@@@@
ii. During sexual reproduction, and Yehiale gy 0In to make the first cell
(zygote) of new generation:
iti. The original nunghg

iv. It der@!Rﬂ sisfirany times and develops into the new animal. :




Uz

(b) In Flowering Plants
mesosis: The daughter cells,

i. In flowering plants, specialized cghys in
mside the flowers.

called spores, have half n
ii. These spores gro
iit. This tion praduees gametes by mitosis.

o L2 te¥ join to make zygote with full set of chromosomes. The zygote
undergoes mitosis and develops into new plant.
2. Meiosis Brings Genetic Diversity
Crossing over creates new combinations of genes on chromosomes. Fach chromosome in
the gametes carries a unique set of genes. When diverse gametes from two parents combine,
the resulting zygote is genetically different from both parents. In this way, melosis
contributes to genetic diversity in populations.

Cells of Parents
with homologous
chramasomes

Gametes

Zygote
with homologous
chromosomes

Figure 4.9: Meiosis creats cells with new combinations of genes

Q.8 Which errors are associated with meiosis?
Ans. Disjunction

During meiosis-1, chromosomes separate while during meiosis-11 sister chromatids separate. «
It is called disjunction.

Non-Disjuntion

Sometimes non-disjunction occurs. Due to it, the daughter cells ( gameles) receive more or
less than the normal number of chromosomes. If such gametes fuse to form zygote with
. abnormal number of chromosomes, the resulting baby suffers from severe medical problems.

Q.8 Describe compa 09404008

rison betwedn mios
Ans. Similarities & m‘&
1. DNA replicati C hihg mterphase (S phase) before both divisions.
i

2. Bothw@m a pt cell that has chromosomes in pairs.

‘U y=— iy




3. In both divisions, chromatin condenses
prophase.

4. Both mitosis and meiosis involve

5. Both involve prophase. n1e
rounds i.e., meiosis-1 and

6. In both divisi
meiosis, 1

i

in anaphase 1.

7. Cytokinesis occurs at the end of both divisions. Dun

and two new cells are formed.

and chromosomes

-

owever, meiosis has two

}é ids separate. In mitosis, it happens during anaphase. In

-

ng cytokinesis, the cytoplasm divides

Differences
| Difference between mitosis and meiosis
Mitosis Meiosis
A parent cell divides only.once; two A parent cell undergoes two divisions: four
daughter cells are produced. daughter cells are produced.

Chromosome number in-daughter cells
' remains the same as the parent cell.

The chromosome number is reduced by
half in daughter cells.

Variations do not occur.

Variations occur-due to crossing-over.

fa

Occurs in somatic cells.

Occurs in germ lipgeeslis. C(OUY

Homologous chromosomes do not f'uri\/zc ?ﬁ
pairs. o0~ VNG

ey 4
5 form pair.

No crossing over ntcwﬂd@ﬁ@b@h&_ﬂ

~Crossing over occurs during prophase.

'Single chrom ight-to form a
. metaphase 5

Homologous pairs align to form 4
metaphase plate.

During anaphase, chromosomes break and
individual chromatids are pulled towards
poles.

During anaphase-! individual
chromosomes are pulled towards poles.

Occurs for growth, development. and
maintenance of multicellular organisms.

Occurs for producing gametes in animals

and spores. in plants for sexual

reproduction.




Homologous
chromosomes

Homologous
chromosomes

Synapsis
&
Crossing over

Pairs of
Homologous
chromosomes \

Homologous
chromosomes §
attach individuall
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11.

growth occurs in(a)l?

(a) M phase rhase
(¢) Gl ; o= "(d) G2 phase
In hase of cell cycle, the
chromosomes duplicate? 09404010
(a) Mitosis (b) GI phase
(c) G2 phase (d) S phase
At which stage of  mitosis
chromosomes line up in the centre? | 8.
09404011
(a) Prophase (b) Metaphase
(¢) Anaphase (d) Telophase

If you observe a cell in which nuclear
membrane is reforming around two
sets of chromosomes, what stage of
cell eycle is this? 09404012
(@) Anaphase (b) Telophase
(c) Prophase

9.

(d) Metaphas [
How does the centrosome cofitri ﬁ}
to mitosis? ®) ) Chromosome alignment

(a) Initiates DNA re m
(b) Makes mi

(¢c) F car envelope
(d) Duplicates organelles

Centrosomes make mitotic spindle in:
(19404014

10.

(a) Animal cells

(b) Plant cells

(¢) Prokaryotic cells
(d) All of these

Multiple

Substance and energy required for
replication for DNA is accumulated in

Choice Questions

L x .
AR ofganism  has 4 pairs of

chromosomes. After meiosis-1, how

many chromosomes and chromatids

will be present in each daughter cell?

19404015

(a) 8 chromosomes and 16 chromatids

(b) 4 chromosomes and 8 chromatids

(¢) 4 chromosomes and 4 chromatids

(d) 8 chromosomes and 8 chromatids

Which one is the feature of mitosis but

not of meiosis I1? 09404016

(a) Daughter cells with same number of
chromosomes

(b) Separation

chromosomes

(¢) Crossing over

(d) Separation of siste @Patids
Whic l@@ meiosis but
o

s
%2 09404017

of homologous

plication

(c) Crossing over

(d) Nuclear division

Why is meiosis 11 necessary after
meiosis 17 09404018

(a) To replicate chromosomes

(b) To reduce chromosome number

(¢) To separate sister chromatids

(d) To ensure genetic recombination

(Additional)

A 12. During ce e fibres
cell during: 09404019 at: 09404020
(a) Gy Q a
(b) G o Q Q (b) Telomere
(c) S-Phase : '
(¢) Upper arm of chromosome
(d) M-Phase. .
E o (d) Luwer arm of chromosome
e - —é? '? ?ﬂ- = - —



13. Some student of SSC observed a thin
cross section from root tip of apiow)
plant under the "’Eﬁ s¢
found dividing cells a
of their Lf
found elf at late prophase and
counted 28 chromosomes in it. The
number of chromosomes in daughter

cells should be: 09404021
(a) 14 _ 7 oo
(b) 28 (a) Prophase | of meiosis
(©) 56 {b] Prophase of mitosis
(c) Telophase of meiosis |
(d) 07 (d) Anaphase of meiosis Il
14. The spindle apparatus of plants | 17. The longest phase of meiosis is:

differs from that of animals in not 09404025
having; 09404022 (a) Interphase | (b) Prophase I
(a) Microtubules (c) Interphase 11 (d) Prophase 11

i 18. What  causes ; ber of
(b) Equator of spindle . 2 half when a
(¢) Centrioles Q i \ 09404026
(d) Centromere \ %ﬁ( 0 a7 Replication of DNA during

1%

15.

09404023
(a) Two chromatids of the same

chromosome.

(b) Two chromatids of any two non-
homologous chromosomes

(¢) Two chromatids of opposite
gametes !

(d) Two chromatids of hamniﬂgnus
chromosomes

m@m@@

4 88 v=

16. The cell

interphase I .
(b) Separation of homologous
chromosomes during meiosis |
(c) Separation of sister chromatids of all the
chromosomes during meiosis 1
(d) Crossing over during meiosis |
19. Chromosomal number of fruit fly is 8.
The gametes of fruit fly contain:
09404027
(a) 2 chromosomes
(b) 4 chromosomes
(¢) 8 chromosomes
(d) 16 chromosomes
20. All of the following event takes place

both in mitosis and meiosis except:
09404028

%ﬁ%@ in to form
ion of spindle apparatus

ucléar envelop and nucleolus

disappear
(d) Chromosomes pair for crossing over

(a) Conde




Answer KE}' W A\ @m 2
1 d 2 d 3 ol Do AT/ (BIOT 5 b
6 a 7 | b | D\ nadV\Ve-2 [T ¢ 10 c
11 b 12 O\\ead WY | 14 C 15 d
16 a | 17 W \IYT18 | b 19 b 20 d

Short Answers Questions (Exercise)

Q.1 Enlist the events that occur during

the G1 phase of interphase? 09404029
Ans. During G1 phase of interphase
following events occur:

I. Cell makes proteins and organelles
and so grow in size.
Cell also makes enzymes required in
S-phase for replication of DNA.
Q.2 What is the main purpose of the S

~ phase in the cell cycle? 09404030

Ans. During this phase, the DNA of each

]

Q.6 How is cytokinesis in animal cell
different from plant cell? 09404034

Ans. Inanimal cells, a furrow develops at
the equator. At this furrow, the cytoplasm
has a ring of microfilaments. The ring
contracts and the furrow moves mward. In this
way parent cell is pinched into two.

While in plant cells, Golgi apparatus makes
vesicles. These vesicles move to the middle
and fuse to form a plate called
phragmoplast. The plate grows outward and

chromosome is replicated (copied). It results | 1o membranes fuse.with nbrane.
in the duplication of chromosomes (each sultisfod daagh &
chromosome consists of two ‘sistar) ﬁﬁ‘ﬁ- erem:e between
chromatids). The total -, num Q@} srophase of mitosis and prophase-1
chromosomes in cell rem of meiosis-1? 19404035
Q.3 During which ssister | Ane -

chmn\M& : 019404031 PI"I]PI]ESE‘ of Prnp]]gse_l of
Ans. Durieg- anaphase spindle fibres mitosis meiosis-1
attached with chromosomes pull towards the | Pairing  of | » During
poles, making the sister chromatids of homologous prophase-1
chromosomes separated. chromosomes pairing : of
Q.4 How does crossing over contribute dites: uet take homologous

to genetic variation in meiuﬁlmnu place. chromosomes
Ans. During crossing over, exchange of | | ® €Tossing tahesplace:
segments of non-sister chromatids of dyerisaosent {8 CRmsing  over
homologous chromosomes take place. This ieads 1D/ SEniic
process leads to recombination of genetic FepoRbination,

material and increase genetic diversity.

Q.5 What is the role of spindle fibres in
mitosis? 09404033

_ During mitosis, spindle fibres ensurg,
the accurate separation of sister chr '
of chromosomes attached
in telophase.

Ans.

Q.8 How does meiosis differ from mitosis
‘in terms of chromosome number?

1%]& Q@: \ (99404036

es remains
A diploid (2n) parent cell will produce two

diploid (2n) daughter cells. While during

489 %




meiosis the number of chromosomes remain
half as compare to parent cell.

Example

A diploid (2n) parent

in mi (19404037
Ans.

i. Constriction of spindle fibers towards
their respective poles.

Equal separation of sister chromatids of
chromosomes.

(.10 What is the function of the

centrosome during cell division?
02404038

Ans. During cell division, the centrosome of
cell duplicates into two. Thses two

ii.

Q.13 What is G, Phase? 09404041

Ans. Cells that have stopped dividing are
in Gp phase. In multicellular eukaryotes. o
cells enter Go phase from G L

Examples Dilferentiate benign
. ! . malignant tumours, why does it occur?
1. Some cell A I PR

it

Other cells, such as epithelial cells
do not enter into G phase.

Q.14 Describe G Phase. 09404042
Ans. It is last sub-phase before cell
division. In this phase increased protein
synthesis occurs for the production of
spindle fibres.

Q.17 Can you distinguish between:
(a) Mitosis and meiosis.
) Chromatin and chromosome
(¢) Chromosome and chromatids
(d) Centromeres and centrioles

Ans. (a) Mitosis and meiosis.

Q A
s %( -
haploid (n) daughter cel%
Q.9 WW & anaphase

Short Answers Questions (Additional)

CenirosOImes migrale tm@im side of

e _nuele@ i network of
atted spindle fibers. These
ensure accurate sepatation of

chromosomes.
Q.11 What are sister chromatids, and

when do they separate in meiosis?
19404039

Ans. Sister chromatids are identical copiesof
a single chromosomes. These sister chromatids
are separated during anaphase-11 of meiosis.
.12 How is mitosis related to the process
of regeneration? 019404040
Ans. Some animals can regenerate parts
of the body. For this purpose. they form new
cells by carrying out mitosis in the cells of
remaining parts.

Q.15 What is M-Phase? 09404043
Ans. In this phase cell is —\- ed into two
daughter ¢ 15 phy g >d M-phase

between and

i. Benign Tumours: Not all tumours are
cancerous however, a benign tumour is an
abnormal mass of essential normal cells.
They always remain at their original site in
the body.

Malignant Tumeur: A malignant tumour is
cancerous. It is capable of spreading into
neighbouring

Due to uncontrolled division, masses of

cells are formed. These masses are called
umors.

ii.

iii.

09404045
(e) Cytokinesis and karyokinesis
(f) Centromeres and kinetochores
(g) Haploid and diploid number of chromoso

Mitosis

—a12) @@m
QN QLN [ hteosis

s [t takes place in snwi

es pll'éce in germ line cells of sex
Organs.

0\
e [t consisty )\ﬁ}éﬁ'}

e /é,
ARSI

e It consists of two divisions,

it
SNV

4 90 &




==t M

e Crossing over does not take place during

prophase. a

e Crossing o

g i@&g\ﬁhﬁng

o Chromatids divides at anaphase,

O\

,_Prophasedh |

e

es not divide at

phase-1.

1gn

o Individual duplicat Wﬁéﬁf
at the meta

g metaphase,

e Paired homologous chromosomes align
at metaphase plate during metaphase-1.

o Daughter sHtomiosome move to opposite
poles during anaphase.

» Homologous chromosomes with two
sister chromatids. separate and move to
opposite poles during anaphase-1.

' Two diploid daughter cells are formed.

¢ Four haploid daughter cells are formed.

‘e The daughter cells are genetically
identical to each other and to the parent
cell.

e The daughter cells are not genetically
identical to each other and to the parent
cell.

:t The number of chromosomes remains
constant.

¢ The number of chmmusames becomes
half in meiosis.

‘e Mitotic products are usually capable of
undergoing additional mitotic divisions.

e Meiotic products cannot

further divisions.

undergo

(b) Chromatin and Chromosome

Chromatin

In the beginning of prophase, mth

chromosomes are not visi

T i -
ase) the chromatin begins to
icken and coil by a process

the form of fine thread like called condensation. It results in the
chromatin. rR\N] appecarance of chromosomes.
(c) curumasé}&ﬂLWc hromatids
Chromosome Chromatids

The chromatin begins to shorten, thicken
and coil by a process called condensation. It

results in the appearance of chromosomes.
Two
chromatids of a chromosome is joined by

It consists of two chromatids.

centromere.

Unseparated replica of a chmmﬂsnme is
called chromatids.

'd) Centromeres and Centrioles

Centromeres

Centrioles

The centromere is a constriction in
chromosome, where chromatids are joined
with each other.

_ q@rw A\

=
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(e) Cytokinesis and Karyokinesis

Cytokinesis

The process of cytoplasmic division is

These are produced by meiosis.
Diploid number of chromosomes in man

called cytokinesis. Arialdal o )
(f) Centromeres and %\ﬁ@\jﬁ\)\”}
3 it i
The omere is a constriction in | Kinetochores are protems that act as|
| chromosome. | attachment site for spindle fibres.
(g) Haploid and Diploid Cells
Diploid Cells Haploid Cells _
e Diploid means cells have full number of | e Haploid means cells having haif
chromosomes. number of chromosomes.
e Somatic cells are diploid (2n) cells. e Germ line cells are haploid (n) cells. 4
e These are responsible for growth and | ® These are involved in sexual
maintenance of the organisms. reproduction.

These are produced by mitosis.

The hnplmd l@ 1050MES m |

is 46. el
o SNV Y
%“ Inquisitive Questions
Q1. W ht mistakes in the cell cycle checkpoints play in the emergence of
cancer? 09404046

Ans: Mistakes in the cell cycle checkpoints can lead to uncontrolled division of abnorma
cells. Checkpoints stop damaged cells from dividing, they ensure chromosomes are Corrects
copied and distributed during cell division. If they fail, abnormal cellular mass will keep o

growing and form tumors, which ultimately may lead to cancer. Checkpoints also detect an
failure will increase the risk of mutations that cas

repair DNA damage before cell division,

cause cancer.

Q2. Why do skin cells divide. continuously
nerve and muscle cells permanently exit the cell cycle?
Ans: Skin cells divide continuously to- replace old or damaged cells because
constantly exposed to wear and tear. While the nerve and muscle cells

called the GO phase, where they stop dividin
specialized and do not need freqgig @%@ﬁ
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throughout an organism's existence but
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