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Chapter
05

[ Multiple Choice Questions (M.C.Qs) ?

fnc;'rcfe_t{le correct answer: Jri

Cell Cycle

m Which processes Involve mitosis?
{a) Growth, reduction division and asexual reproduction
{B) Growth, repair and asexual reproduction
(e} Growth, repair and semi conservative replication
{d) Growth, reduction division and repair
What occurs in metaphose of mitosis?
{a) Chromosome line up on the equatar of the cell
(b) Chromatids reach the poles of the spindle
f¢) Chromatids separate and move to opposite poles
{d) Chramosomes start to coil up and become visible.
m Select the mismatched:
fa) Anaphase — Chromatids move
{b) Prophase — Centriole move
e} Telophase — Nuclear membrane disappear
{d) Metaphase — Chromosome line up
Which process occurs during prophase of mitosls in an animal celi?
{a} Division of centromeres {b) Formation of chromosomes
(c) Replication of DNA (d) Separation of centrioles |
m Sequence of physiological changes by which cell commit suicide.
{a) Apoptosis {b} Necrosis (e} Autophagy {d) Both‘a’ and 'c’
B Choose the incarrect statement regarding meiosis.
fa) Maintain chromosome number from generation to generation
(b) Reduces the diploid number of chromosames to half
{c) Takes place in germ cell to produce gametes
{d} Production of new somatic cells from germ cells.
A type of cell division in which spore mother cell produce spores.

(a) Amitosis {b) Mitosis (c) Meiosis {d) Both‘a"and '@
m Stage of mitosis in which chromatids reach the poles and their movement ceases.
{a) Prophase {b) Metaphase fc) Anaphase {d) Telophase
m Stage of meiosis in which centromeres shorten and the paired chromatids are pulled away
from one another.
(a) Anaphase-Il (b} Metaphase-ll  (c) Telophase-Il (d) Prophase-Il
m Phenomenon in which pair of homologous chromosomes falls to separate called:
(a) Non-disjunction (b) Terminalization (¢} Synapsis {d) Linkage |
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In 1882, the term ‘chromosomes’ was given by German embryologist:
fa) Walter Fleming (b) Leeuwen Hoek {e) Carolous Linnaeus{d) Ernst Hackle
Chramosomes contain heredity units called:

fa) Chitin fb) Apoptosis fc) Genes {d] Diplotene
A chromosome has:

fa) two parts (b) three parts {e) four parts (d) five parts
The chromosomes are of different types, depending upon:

fa) size of chromosomes fb) shape of chromosomes

fe) length of its arms fd) position of centromere
Chromosomes with equal arms are colled:

fa) sub-meta centric (b) metacentric fe) sub-telocentric (d) telocentric
Chromosomes with unequal arms are known as:

fa) sub-meta centric (b) metacentric fc) sub-telocentric (d) telocentric

Rod like chromosomes with one arm very smali and other very long.
fa) sub-meta centric {b) metacentric {e) sub-telocentric (d) telocentric
Location of centromere at the end of chromosomes.

fa) sub-meta centric (b) metacentric *~ (e} sub-telocentric (d) telocentric
Each chromosome in eukoryotes is composed of:
fa) chitin {b) chromatin fiber (¢} genes {d) diplotene

In the beginning of cell-division each chromosome is consist of two genetically identical
copies of thread attach with each other called:’

{o) chromatids {b) chromatin fiber {e) genes (d) diplotene
Chromatin fiber is made of:

{o) chromatids {b) nucleosomes (c) chromatin {d) diplotene
Chromatin fibers are packaged by protein into a condensed structure called:

{a} chromatids {b) nucleosomes (¢} chromatin (d) diplotene
The sequence of changes which occurs between one cell division and the next Is called:
fa) interphase {b) cell cycle (c) M-phase (d} G-phase

A cell cycle has:

{a) two phase {b) three phases . (¢) fourphases - (d) five phases
It is the period of non-division.

{a) M-phase {b) G-phase (¢} S-phase {d} interphase
It is the period of cell division.

{a) M-phase {b) G-phase (e} S-phase (d) interphase
The period of cell cycle between two consecutive divisions is called:

fa) M-phase {b) G-phase fe) S-phase {d) interphase
It is the period of growth and synthesis of DNA.

fa) M-phase {b) G-phase fe) interphase (d) G2 phase

The interphase is divided further into:

{a) two sub-phases (b) three sub-phases [c) four sub-phases fdj five sub-phases
It is the period of extensive metabolic activity.

{a) Gl-phase {b) G2-phase fc) 5-phase (d) prophase
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At a point in G1-phase, the cell may enter into a phase where cell cycle stop, known as:

{a) G2-phase (b) S-phase (c) Anaphase (d) G,-phase
During this phase, replication of DNA occurs.
{a) GZ-phase {b) S-phase (¢} Anaphase (d) G,-phase
If the number of chromosomes in the daughter cells remains the same as in the parent

cell, this type of cell division is called:

fa) cytokinesis {b) meiosis fe) mitosis (d) metaphase
Although mitosis is a continuous process, but for the study point of view it is divided into:
{a) two phases {b) three phases fe) four phases {d) five phases

In mitosis, the phase of nuclear division is:

(a) Anaphase {b) Telophase fe) Cytokinesis {d) Karyokinesis

In mitasis, the phase of cytoplasmic division is called:

{a) Anaphase {b) Telophase fe) Cytokinesis {d) Karyokinesis

The mitosis phase, karyokinesis, can be divided further for convenience into:
(a) two phases {b) three phases fc) fourphases (d) five phases
In prophase of mitosis chromatin network becomes thick and thread like structure is called:

{a) chromosomes (b} chromatid (e) centromere (d) centrosome’
39 During this phase each chromosome arranges itself on the equator of the spindle.
(a) Prophase {b) Metaphase fc) Anaphase (d) Telophase
Chromatids of each chromosome begin ta move towards opposite pole in:
fa) Prophase {b) Metaphase fe) Anaphase {d) Telophase
41 In mitosis, the nuclear membrane is reformed and two daughter nuclei formed during:
{a) Prophase (b) Metaphase fe) Anaphase (d) Telophase
In mitosis, cytoplasm divides and two daughter cells are formed during:
fa) prophase (b) cytokinesis (c) telophase {d) metaphase
In animal cell, cytokinesis takes place by developing a: '
(a) cell boundary (b} cell plate (c) constriction (d) divider
q In plant cells, cytokinesis occurs by developing:
{a) cellboundary  (b) cell plate {c) constriction (d) divider
The production of somatic cells, such as blood cells, depends on:
fa) mitosis {b) meiosis fe) cytokinesis {d) All of them
The healing of wounds, repair of wear and tear within organism is dependent upon:
fg) pachytene (b) diplotene (c) mitotic division (d) meiotic division

Programed changed which lead to sequence of physical changes in cell by which cells
commit suicide collectively called:

{a) apoptosis (b) necrosis {e) diakinesis (d) interphase
Cell death caused by external factors is called:
(o) apoptosis (b) necraosis fc) diakinesis (d) interphase

Cell division in which single cell divides into four daughter cells and number of
chromosomes becomes haolf in each daughter cell is called:

£, W LEY) Ry

{a) cytokinesis fb) diakinesis fe} mitosis {d] meiosis
LI/ In animals, meiosis takes place in germ cell to produce:
{a) gametes {b) spores fc) onlyeggs (d) only sperms
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Meiasis is a series of two divisions which result in the formation of:

fa) two haploid cells (b) three haploid cells

fe) four haploid cells (d) five haploid cells

Meiosis I consists of:

fa) two phases {b) three phases (c) four phases {d) five phases
It consists of the longest phase of meiosis:

fa) Prophasel {b) Metaphase | {c) Anaphasel {d) Telophase |

During the first sub stage of prophase I, the chromatin network break into specific number
of long thin beaded thread called:

(a) diplotene {b) pachytene fe) leptotene (d) zygotene

During this sub stage of prophase |, lengthwise pairing of chromosomes takes place.

{a) diplotene {b) pachytene fc) leptotene (d) zygotene

The pairing of homologous chromosomes is known as:

(a) bivalent {b) synapsis fe) autophagy {d) apoptosis

The paired homalogous chromosomes are known as:

fa) bivalent {b) synapsis fe) autophagy (d) apoptosis

During pachytene sub-phase, the separation of paired chromosomes is incomplete and
they are in contact with each other at one or more points called:

(a) synapsis {b) leptotene fc) chiasmata {d) centromere

Each bivalent is composed of four chramatids and is known as:

fa) bivalent fb) bivalent tetrad ({c) synapsis (d} centromere

The homologous chromosomes exchange their parts of chromatid at:

(a) synapsis {b) leptotene {c) chiasmata {d) centromere

The exchange of segments of chromatids at chiosmata between the homologous
chromosomes is called: _

(a) cutting over fb) taking over {e) passing over {d} crossing over

During this sub-stage of prophase |, nucleoli and nuclear membrane are disappeared.

{a) diakinesis {b) diplotene {e) zygotene (d} leptotene

During this sub-stage of prophase I, chiasmata maves from the centromere towards the
ends of the chromosomes like a zipper.

(a) Zygotene fb) pachytene {e) diplotene (d) diakinesis

In this phase of meiosis, the bivalent line up at the equatorial plane.

{a) Frophase | fb) Metaphase | fc) Anaphase | {d) Telophase |

In this phase of meiosis, chromosomes become uncoil, nucleolus reappears and two
daughter nuclei formed.

(a) Prophasel {b) Metaphase | e} Anaphase!l {d) Telephase!

In this sub-phase, the spindle fibres are formed; nuclear membrane and the nucleolus
disappear.

fa) Prophase |l {b) Metaphase II (e} Anaphase I {d) Telophase |l

The chromosomes are attached to half spindle fibres by their centromere and get
orranged at equatarial plane during:

fa) Prophase l| fb) Metaphase Il c) Anaphasell {d) Telophase lI
It maintains chromosomes number constant from generation to generatian.
fa) Anaphase | (&) Anaphase i e} Mitosis (d) Meiosis
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Meiotic error, where a palr of homologous chromosomes fails to separate from one

another called:
{a) non-junction {b) disjunction {e) non-disjunction {d) None of them
It produce gametes with abnormal number of chromosomes with less or extra
chromosomes,
{a) non-disjunction (b) crossingover (¢} kayrokinesis {d} inter-phase
(1| 2 |(a))]| 3|4 |@]5|@|6|@|7|@]s]w
9. | (@) | 10.| (@) | 12| fa) | 12.| fc) | 23.| (a) | 24. | (d) | 35. (b) | 16. | (a)
17.| fc) | 18. | (d) | 19. | (b) | 20. | () | 21. | (B) | 22. | (o) | 23. | (B) | 24. | {a)
25.| (d) | 26. | o) | 27.| (d) | 28. | (e) | 29.| (B) | 30. | (a) | 31.| (d) | 32. | (b)
33.|(d) |34 | fa)| 35. | (d) | 36. | () | 37.| fc) | 38.| (@) | 39. | (b) | 40. | {c)
1. | (d) | 42. | (b) | 93.| (c) | 44. | b) | 45. | (a) | 46. | (c} | 47. | (a) | 48. | (B)
49. | (d) | 50. | {a) | 51.| (c) | 52. | fc) { 53. | {a) | 54. | {c) | 55. | (d) | 56. | {b)
57. 58, L 60. | (c) 62 . 64.
\ 65. 66. 68. | (d)

was examining the rapidly dividing cells of salamander larvae after treating with Perkin's
Aniline. He observed that chromosomes colour is much darker than the rest of organelles.
The term chromosomes is misnomer because its means coloured body later it was found
that chromosomes are colourless bodies.

Define and briefly explain chromosomes. |

Ans: Chromosomes: Chromosomes are thread like
structure, appear at the time of cell division.
They are found in specific numbers, made up
of chromatin material in eukaryotic cell. They T T,
contain heredity units called Genes. <
Chromosomes are made up of DNA and .
basic protein, Histones, appear during the Prm—— |
cell division in the shape of rod. It has two
part arms and centromere,

GED Name the types of chromosomes. -
Ans: Types of Chromosomes: The chromosomes are of different types, depending upon position

of centromere. These types are:
{I} Metacentric: Chromosomes with equal arms.

Chromosome

£
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(1) Sub-meta centric: Chromosomes with un equal arms.

(iii} Acrocentric or sub-telocentric: Rod like chromosomes with one arm very small and
. other very long. The centromere is subterminal.

(iv) Telocentrie: Location of centromere at the end of chromosomes.

=A AN

T Metacentrle  Submetacentic  Acrocentric  Telocentric
Fig: 5.2 Types of chromosomes

W_Wmdwnmnﬂds?

Ans: Chromatids: In the heglnnmg of cell-division each chromosome is consist of two genetically
identical copies of thread attach with each other called chromatids or sister chromatids.

CX sriefty describe the formation of chromosomes.

Ans: Formation of Chromesomes: Each .:hmmasnme in eukaryotes is composed of chromatin
fiber, which is made of nucleosomes. Chromatin fibers are packaged by proteins into a
condensed structure called chromatin. Chromatin allows the very long DNA molecules to fit
into the call nucleus. During cell division chromatin condenses further to form
microscopically visible chromosomes. The structure of chromosomes varies through the cell
cycle.

During cell cycle chromatin material replicate, divide and passed successfully to their
daughter cells for survival of their progeny. Sometimes cell-division is also responsible for
genetic diversity.

m_muﬂqﬁ. Hnw:nnnypﬁmesnuﬂ‘cydehﬂs? N

Ans: Cell Cycle: The sequence of changes which occurs between one cell dimsmn and the next Is
called Cell Cycle. The cell cycle undergoes a sequence of changes, which involve period of
growth, replication of DNA following by cell division. This sequence of changes is called cell
cycle,

It has two phases:
()] Interphase, which is the period of non-division, and
fit} M-phase, which is a period of cell division.

w fnw'phm und' Its suh—phnses.
Ans:  Interphase;: The period of cell cycle between two consecutive divisions is called Interphase.
It is a period of growth and synthesis of DNA. During this period of cell prepares itself for the

M-phase.
Sub-phases of Interphase: The Interphase is divided further into three sub-phases:
(1) Gi-phase, (2) S-phase, and (3) G2-phase.
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(i} G1(Gap one) phase: It is the period of extensive metabolic activity, in which cell grows in
size, specific enzymes are synthesized and DNA base units are accumulated for the DNA
synthesis. At a point in G1, the cell may enter into a phase called G, {G-knat) where cell
cycle stops. It remains for days, weeks or in some cases even for the life time of the
organism.

(i) S(Synthesis) phase: During this phase, replication of DNA occurs. As a result of its
chromatin material is duplicated.

(iii) G2(Gap two) phase:(Pre-Mitotic Phase): In this phase, cell grows is size, cell organelles
are replicate in numbers as well as enzyme require for cell-division also synthesized during
this phase.

GX) oefine mitosis.
Ans: Mitosis: In this type of cell division a parent cell divides into two daughter cells in a way that
the number of chromosomes in the daughter cells remains the same as in the parent cell.

m Describe the phases of mitosis. Draw a neat and labelled diagram.

Ans: Phases of Mitosis: Although mitosis is a continuous process, hut far the study point of view

are can divide itinto two phases:

(a) Karyokinesis - nuclear division (b) Cytokinesis - cytoplasmic division.
(a) Karyokinesis: The karyokinesis can be divided further for convenience into four phases
which are:

(i) Prophase, (iij Metaphase, (iii) Anaphase, (iv) Telophase.
(i) Prophase: During early prophase chromatin material condenses and become visible as
thick coiled, threadlike structures called chromosomes. Each chromosome at this stage is
already double, consists of two chromatids. The chromatids are attached to each other at
centromere. The nuclear membrane gradually disappears and at the same time centrosome
divides to form two centrioles, each moves towards the opposite pole of the animal cell and
forms the spindle fibers. The centricles are absent In plant cells.
(i) Metaphase: During this phase each chromosomes arranges itself on the equator of the
spindle. Each chromosome is attached to separate spindle fibre by its centromere.
(iii) Anaphase: In this phase the spindle fibre contract, centromere of a chromosome
divides and the chromatides of each chromosome separates from each other and begin to
move towards the other poles. In this way one set of the chromatids (each chromatid is now
an independent chromosome) move towards one pole while the other set towards the
other pole.
(iv) Telophase: This is a stage when the chromatids {now called chromosomes) reach at the
respective poles and their movement ceases. Each pole receives the same number of
chromaosomes as were present in the parent cell. The nuclear membrane is reformed around
each sat of chromosomes, In this way two daughter nuclei formed in each cell.
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G, OF INTERPHASE PROPHASE PROMETAPHASE
Centrosomes Chromatin  Early mitotic gter Fragments Kinetochore
{with centrlole pairs) (duplicated) Spindle of nuclear Monkinetochore

Centromera

envelope

i

- micratubules

Nuclealus Muclear Plasma Chromosome, consisting Kinetachore
envelope membrane of two sister chromatids microtubule
METAPHASE TELOPHASE AND CYTOKINESIS

Cleavage Mucleolus

Metaphase

spindle  Centrosome at
one spindle pole

chromosomes

{b) Cytokinesis: 5oan the cytoplasm of the cell also divides and two daughter cells are
formed. In animal cell cytokinesis takes place by developing a constriction. This constriction
became deep to divide cytoplasm in two equal halves and two daughter cells are formed. In
plant cells it occurs by developing cell plate. In this way the daughter cells become the exact
copies of their parent cell.

GEL whatis the significance of mitosis?

Ans:  Significance of Mitosis: Mitesis plays an important role in the life of an organism.
(i} It is responsible for development and growth organisms by increasing exact coples of
cells.
(i) With few exceptions all kinds of asexual reproduction and vegetative propagatlon take
place by mitosis.
(iii) The production of new somatic cells, such as blood cells depends on mitasis.
(iv) The healing of wounds, repair of wear and tear within organism is also dependent
upon the mitotic division.

Why mitosis is necessary for growth?
Ans: Mitosis is a way of making mare cells that are genetically the same as the parent cell. It
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plays an important part in the development of embryos, and it is important for the growth
and development of our bodies as well. Mitosis produces new cells, and replaces cells that
are old, lost or damaged.

What do you know about cell death? Define apoptosis and necrosis.

Ans:  Cell Death: Cell in an organism depends upon various extra cellular signals for its regulated
and controlled activities. It means all the activities even the death of cells is programmed.
Programmed cell death helps in praper control of multicellular development, which may
lead to deletion of entire structure, e.g. the tail of developing human embryo, or some part
an organ which is more required like tissue between developing digits.

Ways of Cell Death: There are two ways of cell death in multicellular organisms.

Apoptosis or Self-Destruction (Autophagy): "Programed change which lead to sequence of
physiological changes in cell by which cells commit suicide collectively called Apoptosis”.
Necrosis: This type of cell death is caused by external factors i.e. infection, toxin and tumor
i.e a-:mdental cell death.

_Deﬁne mclusfs.

Ans: Melosis: Meiosis is a type of cell division in which single cell divides into four daughter cells
and number of chromosomes becomes half in each daughter cell.

mmmpm of melosis.

Ans: Phases of Meiosis: In animal meiocsis takes place in germ cell to produce gametes i.e.
sperms and eggs whereas in plants it takes place in spore mother cells {5.M.C) to produce
spores,

Meiosis is a series to two divisions, MEIOSIS | and MEIOSIS || with result in the formation of
four haploid cells.

Melosis | [First Meiotic Divislon): First meiotic division Is the reduction division during
which the chromosomes number Is reduced to half. Melasis | consists of Prophase 1,
Metaphase |, Anaphase | and Telophase |,

Prophase I: It consists of the Iungest phase of mejosis. It can be subdivided into following

sub stage: _
i} Leptotene (i} Zygotene (iii}  Pachytene
[iv} Diplotene {v) Diakinesis

(1} Leptotene: During this sub stage, the chromatin network breaks into specific number of
long thin beaded thread called leptotene. Each thread has two morphologically similar
leptene in each cell called homologous structure,

{ii} Zygotene: During this sub stage, the homologous (similar structure) chromosomes,
which cames fram the mother (by ovum) and father {by sperm) are attached towards each
other and their lengthwise pairing takes place. The pairing of homologous chromosomes is
known as synapsis, while the paired homologous chromosomes are known as bivalent.

{iii} Pachytene: The synaptic forces of attraction between each bivalent decrease and the
chromosomes uncoil and separate. The separation is however incomplete and paired
chromosomes are in contact with each other at one or more points, called Chiasmata. Each
homologous chromosome split longitudinally except in the centromere region. Now each
bivalent is composed of four chromatids and therefore in known as bivalent tetrad.

{iv) Diplotene: The homologous chromosomes exchange their parts of chromatid at
Chiasmata, This exchange of segments of chromatids at chiasmata between the homologous
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chromosomes is called Crossing Over.

(v) Diakinesis: During this sub stage, nucleoli and nuclear membrane are disappeared,
whereas Mitotic Apparatus (spindle) is completed. Chiasmata moves from the centromere
towards the ends of the chromosomes like a zipper. This type of movement of chiasmata is
known as Terminalization. At the end of diakinesis, chromatids still remain compacted at

their ends.
STAGES OF PROPHASE OF MEIOSIS |
LEFTOTENE IVGOTENE PACHYTEME DIPLOTENE DIAKINESIS
MNunchear Bivalent Chiagma Muclear membrane
membrans farming fragmenting

R T P T o TR S W

B sl R v N A P el - el el

Aeplicated chromoso mes Synapsis begins. A bivalent has formed and | Synaptonemal complex End of proghase |
condense, crossing cver has occurred | dissociates.

Metaphase I: In this phase,the bivalent line up at the equatorial plane. The centromere of
each chromosome attached with same fibres of spindle.

Anaphase I: At this stage one chromosome from each member homologous pair [bivalent)
begins to separate and move towards its respective pole by the contraction of spindle fibers.
The actual reduction occurs at this stage because half the number of chromosomes moves
to each pole. Moreover as a result of crossing over the two chromatids of a chromosome do
not resemble with each other in the genetic terms. '

Telophase I: The nuclear membrane form around the chromosomes at each pole and
chromosomes become uncoil. The nucleolus reappears and thus two daughter nuclei

formed.
Cytokinesis: Telophase may or may not be accompanied by cytokinesis and daughter cells
formation.

Ceniromens dlesvage furmow
Cantrosome Centrinles (with kinewachore)

" anyelops ik
chromosomes {Fragmens] Microtubule chromasids
The chraomasomes conderse, and the Falrs of homodogous Homnlogous chromosomes Chromasomes |athe-'
reclear ervelope breaks down, chromosomes move move Lo the oppodite poles &t the poles of the cells,
Crosding-enves occurs. o the eguator of the cell, of the cell, The cytoplasm divides.
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Interphase: Following telophase | (if this stage occurs), there is a short period called
Interphase before meiosis Il. It is similar to Interphase between mitotic divisions except that
DNA replication does not occur. Replication of DMNA is unnecessary because each
chromosome already has two chromatids. '

Second Meiotic Divislon [Meiosis 1l): The second meiotic division is actually the mitotic
division which divides each haploid cell formed during meiosis | into two daughter haploid
cells. The second meiotic division includes:

(i) Prophasell {ii) Metaphase Il {ili) Anaphase || (lv) Telophasell
(i) Prophase li: The spindle fibres are formed. The nuclear membrane and the nucleoclus
disappear.

(i} Metaphase Il; The chromosomes are attached to half spindle fibers by their centromere
and get arranged at equatorial plane. Each chromosome attach with separate fiber of
spindle. : :

(iii} Anaphase l: The spindle fibers attached to the centromeres shorten and the
chromatids of chromosomes are pulled away from one another. This movement continues
until one complete set of chromosomes is positioned at each pole of the cell.

[iv) Telophase Il: The spindle fibers disappear completely and chromosomes begin to
uncoil. They become longer and indistinct and form group at each pole. Around each group
nuclear envelope is formed.

After the kayrokinesis in each haploid meiotic cell the cytokinesis i.e. division of cytoplasm
occurs and thus four haploid cells are formed.

A new spindle forms around Metaphase |l chromosomes CPmm_mmﬂ divide. A nuclear envelope forms around
T ——— T Chromatids mowve to the gach st of chromosomes,
: P e opposite poles of the cells. The eyteplasm divides.

Sister chromatids separate

(GBE Whet hoppens in the absence of meiosis?
Ans: In the absence of meiosis number of chromosomes would have been doubled giving rise to
abnormal growth, changes in specnes characteristics and or may prove fatal.

 Wheth lﬂ: :Wu dfm:hris?
Ans:  Significance of Meiosls:
(i) Constant number of Chromosomes: Meiosis maintains chromosome number constant

from generation to generation. It is due to the fact that meiosis reduces the diploid number
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of chromosomes to half i.e. haploid in the gametes.

During fertilization the diploid number of the chromosomes is restored.

(il Responsible for genetic variation among species: By crossing over, the meiosis provides
an opportunity for the exchange of the genes between homologous chromosomes and thus
cause the genetic variations among the species. The variations are the raw material of the
evolutionary process.

Explain phenomenon of non-disjunction.

Ans:  Non-disjunction: In normal course of mewsls the two chromosomes of each homologous
pair separates and enter into two gametes, but sometimes a pair of homologous
chromosomes fails to separate from one another, during meiosis |. This phenomenon is
called Non-disjunction,

Mon-disjunction produces gametes with abnormal number of chromosome i.e. either with
less or extra chromosome. If such abnormal gametes fuse with normal gametes, the
resulting zygote will also have abnormal number of chromosome.

GEE what is the difference between mitosis and melosis?

Ans:
Differences Mitosis Meiosis
{2 ! Tyrpe of Repro dul:‘ti:m | Asexual . f'_m.'“.T'f.'._ L
b o i Gemlmw T Daughter cells are genetically Da ughter cells are genetically
i" - | AN . [ Involves recombination/crossing |
i | No recombination/crossing over ;
3 | Crns.!img Owver - over of chromosomes in
| aceurs in prophase.
i prophase I.
4, , Number of divisions | It involves one cell division. gﬁg‘;ﬁ:s R S|
| | i ey
5. | Pairing of Homologs | | No Yes
| 6. _‘Muther Cells Car'l be either haplmd or :_hpl-:ud Always diploid
i | Number of Daughter .
| 2 1 |
: 7. | Cells produced 2 diploid cells 4 haploid cells |
._8_.___ chmmusume Nuirn.Eer Hemal?s the same .' Rfﬂtjfgﬂ ?v half
| ‘ ' Takes place during zygotene of
.9, =i!ZI"m:amn:asr::mF.*s Pairing ; Does Not Ocour prophase | and continue upto
! i : mel;aphase I,
.__._._I_ SUPSIPPSII SRS SR A SIS P — S —
| |
' 10, | Crea tes | Makes everl.rthlng other than sex | Sex cells unl'r female egg cells or
| ! | cells, male sperm cells.
. 11 .Takes Plate in Snmatlt Celis Germ Ce_l_ls o |
' . Dbsemed during prup hase | and
| H ‘Chlasmata |Ahsent =y
| ! - e . . .
| 12 |5pin dle Eibres | Disappear completely in Do not disappear completely in
i ! | teluphase | telnpham .
] . P — T A, e R R E | EEECRewEr Sy ————
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e L PP ey g e ——

! 14, | Nucleali | Reappear at telophase Do not reappear at telophase |,
The centromeres do not separate)

i The centromeres split during

| 15. | Centromeres 5plit during anaphase I, but during

|
| el anaphase I,
I Simple Complicated
16. | Prophase { Duration of prophase is short, Prophase is comparatively longer
| | usually of few hours. and may take days.
Synapsis of homologous
17. | Synapsis No Synapsis chromosomes takes place during
! prophase.
' Twao chromatids of a Chromatids of two homologous
18. | Exchange of Segments | chromosome do not exchange | chromosome exchange segments|
i segments during prophase. during crossing over.

Genetic diversity through sexual
reproduction.

Takes part in the formation of
gametes and maintenance of
chromosome number.

| Cellular reproduction and

f general growth and repair of the
i body.

Takes part in healing and repair.

19, | Function

I . .
20. | where It cecurs? | Occurs in all organisms, except Only occurs in animals, plants,
rei UFs? i .
jviruses and fungi

L e | B ——

nmhmnﬂm between the joMn'
{i) Pmphuse and Fmphm.l' {l) Prophase and Telophase
(iii) Apoptosis and Necrosls

Ans: (i} Difference between Prophase and Prophase |

Prophase Prophase |

| 4 Pair formation in between homologous It is a long phase and is divided into the sub
Lt chrumusumes phases.
b — e, — —
2 Does not occur as there is no anractlnn Pair formation (synapsis) due to attraction |
" | between them, occurs in between homologous |
thromosomes. |
| & lEhlasma is not furrn ed. Chiasma is formed.
o . | Crossing over ¢ dues not occur. Crossing over occurs.
| e - o
- P:n exchange : VAR tzf | Part exchange occurs, which changes the
B (EEONTIOSOMR: =0 RENS DITMIES Hok remens gene arrangement of the chromosomes.
unchanged 1

(ii) Difference between Prophase and Telophase

Telophase is the final stage in melosis and

| mitosis.

1. | Prophase is the first stage in mitosis.
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K [
- | In prophase the chromatin condenses to |In telnpha5e the daughter chmmnsnmes
48 ¢orm the chr T move towards the opposite ends of the

«u; ' | spindle fibers.

| In telophase the nuclear content get equally
| distributed to become the part of daughter
| cells.

5 2 -1 In prophase the nuclear content is not
. |initiated to be distributed.

.

(ii§) Difference between Apoptosis and Necrosis

Necrosis is the premature death of cells and

I8 Apoptosts, or orogremmed velldeath, Isa living tlssue.Thuugh_necroﬂs is being
researched as a possible form of

. 1 form of cell death that is generally triggered R _ ;
by normal, healthy processes in the body programmed cell death, it is considered an
' ! "unprogrammed" cell death process at this

time.

! It is usually beneficial, Only abnormal when
= cellular processes that keep the bady In

1 balance cause too many cell deaths or too
5| few.

1 Nucleus gets fragmented. Nucleus gets disorganized.

Its effect is always detrimental.

3| Chromatin condensation is a hallmark of

z ;-;lh, apoptosis. No chromatin condensation occurs.

Ans: Memsls is -:alled redl.lctbn dhihmn her:ause it reduces the number of chromosomes from
diploid to haploid i.e. it gets reduced from 2N to 1IN (46 ta 23) so as to maintain the species
specific numherdﬁchrumsumestza pairs}frumgemmhm tugeneratmn

e s 1 s i e gt

Ans: There are 23 pairs of :hrumnsnme which are constant. The :hmmasnmn number is kept
constant from generation to generation because of process of mitosis and meiosis.
While mitasis is equational divislon which ensures the chromosome number remains same in
somatic cells, meiosisis reduction division which takes place in reproductive cells.
The chromosome number is reduced to half In the gamete cells so that fertilization restores it
backtothe m‘iginal number.

Ans: Interphase is the partlon of the cell cw:le It mclu des the Gl S and G2 phases. During
interphase, the cell grows (G1), replicates its DNA (S) and prepares for mitosis (G2). Interphase
is the phase of the cell cycle in which a typical cell spends most of its life. During interphase, the
cell copies its DNA in preparation for mitosis. Interphase is the 'daily living' or metabolic phase
of the cell, in which the cell obtains nutrients and metabolizes them, grows, reads DNA, and
conducts other "normal” cell functions.
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Why interphase between meiosis- and meiosis-ll is short?
Ans: Interphase is a stage associated with replication of DNA, and growth.Once meiosis starts, the

purpose is to produce a haploid gamete. So there is no further need of replication or growth.
Hence between meiosis | and meiosis 11, interphase is short.

** - Solution of Review Questions  *e

Encircle the correct answer:
See "Multiple Choice Questions (MCQOs)" - Q 1 to 10
Fill in the blanks:

(i) Chromosomes are thread like structures appear at the time of .
(i) Sequence of changes which occurs between one cell division and the next is called

(iii)  The two chromatids are attached to gach other at ;

(iv)] Chromosomes in the cell which are similar to each other in shape and size are
called . i

(v) Chromosomes with one arm very small and other very long called

(vi]  Chromosomes consist of two genetically identical copies of thread called

(vii) Period of extensive metabolic activity, in which cell grow, enzymes are
synthesizes

{viii} In animal meiosis produces ;

{ix}  During metaphase homologous chromosomes arrange themselves on the

{x) Cell death which is a caused by external factor called

- Answers e

I | cell division iv. | homologous pair | vii. | G, phase X. | necrosis
ii. | cell cycle v. | Acrocentric | viii. | gametes #

jii. | centromere | wi. | chromatids ix. | equator of the
I : spindle

e Define the foilowing terms:
(i) Pachytene fii) Cytokinesis {iii) Bivalent (iv)] Chaismata
{v) Chromatids {vi) Diakinesis {vil) Terminalization (viii) Necrosis
{ix) Crossing over {x) Centromere

Ans:
(i) See “Short/Detailed Answer Questions” — (.14 [iii)
(ii) See “Short/Detailed Answer Questions” = Q.9 (b)
(iiy  See “Short/Detailed Answer Questions” — Q.14 (ii)
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(iv)  See "Short/Detailed Answer Questions” — Q.14 (iii)

v) See “Short/Detailed Answer Questions” — Q.4

(vi). See “Short/Detailed Answer Questions” — Q.14 (v)

{vil}  See “Short/Detailed Answer Questions” — Q.14 (v}

(viii) See “Short/Detailed Answer Questions” - Q.12

(ix) See "Short/Detailed Answer Questions” — Q.14 (iv)

(x) Centromere; The centromere is the specialized DNA sequence of a chromosome that
links a pair of sister chromatids (a dyad).During mitosis, spindle fibers attach to the
centromere via the kinetochore. Centromeres were first thought to be genetic loci
that direct the behavior of chromosomes.

o Distinguish between the following in tabulated form:

{i) Prophase and Prophase-I {ii) Prophase and Telophase (ili)Apoptosis and Necrosis
Ans: See "Short / Detailed Answer Questions” — Q.19 (i, ii & i)
e Write short answers of following guestions.

fi) Why meiosis-l is called reduction division?

Ans: See “Short / Detailed Answer Questions” — Q.20

fii) Why mitosis is necessary for growth?

Ans: See “Short / Detailed Answer Questions” — Q.11

(il}  How number of chromosomes remains constant from generation to generation?
Ans: See "Short / Detailed Answer Questions” - Q.21

{iv)  Why interphase is called as phase of high metabolic activities?

Ans:  See “Short / Detailed Answer Questions” = 0.22

fv) Why interphase between melosis-I and melasis-il Is short?

Ans:  See "Short / Detailed Answer Questions” — Q.23

a Write detailed answers of the following questions.

(i) Describe various stages of mitosis with suitable diagram.
Ans: See “Short / Detailed Answer Questions” - 0.9

(i)  Describe stages of meiosis-I with suitable diagram.

Ans:  See "Short / Detalled Answer Questions” — Q.14
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