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Exercise Short Answers

Q:1 Differentiate between Apoptosis and Necrosis.

Ans:

Apoptosis

Necrosis

¢ Internal program of events and sequence of morphological changes by
which cell commits suicide is collectively called apoptosis (Greek
word that means dropping off or falling off).

e The cell death due to tissue damage is called necrosis. It is also called
accidental cell death.

e Shrinking of cytoplasm, condensation of nucleus.

o Swelling of cytoplasm and mitochondria.

e Blebbing of plasma membrane without the loss of integrity.

e Loss of membrane integrity.

e Formation of membrane bound vesicles (apoptotic bodies) and
fragmentation of cell into smaller bodies.

¢ No vesicle formation, complete lysis and total cell lysis.

e Intracellular contents are not released outside.

e Intracellular contents are released outside.

e Does not cause inflammation.

e It may cause inflammation.

e Itis beneficial, as some unwanted cells during development or e Necrosis is harmful for tissues.

metamorphosis are removed.
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Q:2 What are the functions of mitotic apparatus?

Ans: Mitotic apparatus:

The specialized micro-tubule structure including aster and spindle is called mitotic apparatus.

Mitotic center
{centrosome)

Centriole
pPair

microtubule
Kinetochore

Function of microtubules:

The function of mitotic apparatus is to attach and capture chromosomes, aligning them at equator and finally separating them so that equal distribution
of chromosomes is ensured.
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Q:3 How can you identify the cancer cells?

Ans: Cancer cells can be distinguished from normal cells because:

e They are less differentiated than normal cells
e Exhibit the characteristics of rapidly growing cells
e High nucleus to cytoplasm ratio
e Prominent nucleoli and many mitosis.
The presence of such cells is the sign of malignancy.

NORMAL CELLS

.:‘ ... ) @

CANCEROUS CELLS

XY,

Many cells that Variations in Nucleus that Abnormal Cluster of
continue to grow size and shapes is larger and number of cells without a
and divide of cells darker than chromosomes boundry
normal arranged in a

disorganized
fashion

Q:4 Give importance and significance of meiosis?

Ans: Importance and significance of meiosis:
1. Crossing over and random assortment of chromosomes:

Crossing over and random assortment of chromosomes are two significant happening of meiosis. In meiosis crossing over takes place which gives

genetic variability to the individual. During anaphase the separation of homologous chromosomes is random, which gives very wide range of variety of
gametes.

2. Maintenance of constant chromosome number generation after generation:

During the gamete formation meiosis takes place which gives half number of chromosomes. When these gametes fuse or fertilize then the number of
chromosomes restore and thus it remains constant generation after generation.

Q:5 Define chromosomal non-disjunction:

Ans: Chromosomal non-disjunction:

In non-disjunction chromosomes fail to segregate during Anaphase and Telophase and do not finish with equal distribution of chromosome among all
the daughter nuclei. This results either increase (or decrease) in the number of chromosomes, causing serious physical, social and mental disorders.

e Non-disjunction may be autosomal or sex-chromosomal.
e Itis also called meiotic errors.
e Example: Mongolism (non-disjunction in autosomes), Turner’s syndrome (Non-disjunction in sex-chromosomes).
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Q:6 What are the symptoms of Turner’s syndromes?

Ans: Symptoms of Turner’s syndromes:

Such individual often do not survive pregnancy and are aborted. Those who survive have female appearance with short stature, webbed neck, without
ovaries and complete absence of germ cells.

Q:7 Define cell cycle and highlights its importance and significance.

Ans: Cell cycle:

The cell under goes a sequence of changes, which involve period of growth, replication of DNA followed by cell division. This sequence of changes is
called cell cycle.

Importance and significance of cell cycle:

Life of a cell is often described as a cell cycle. It is important because it includes growth period replication of DNA, followed by cell division.

Q:8 Is interphase is a resting phase? Why?

Ans: No, interphase is misleadingly called resting phase. It is the period of great biochemical activity.

Q:9 In what respect mitosis in plants cells differ from that in animal cells?

Ans: Most of the events of mitosis are same in plant and animal cells but there are some differences which are as follows:

Mitosis in animals Mitosis in plants
e Animal contain centrioles from which spindle microtubules are e Higher plant lack centriole instead they have its analogous region from
arised from it. which spindle microtubules radiate.
e The shape of the cell change greatly during mitosis. e The shape of cell does not change due to the surrounded rigid cell
wall.
e Cytokinesis takes place through cleavage furrow. e Cytokinesis in plants take place y formation of phragmoplast
e Animal cell divides everywhere. e Plant cell only divides in meristem.
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Important Short Answers

Q:1 Give cell cycle two phases. How much time is required for cell cycle in case of human?

Ans: Phases of cell cycle:
Cell cycle is mainly divided into two phases:

I.  Interphase: Inter-phase is the period of non-apparent division.
Interphase is subdivided into following:
o G
e S
o G
ii.  Mitotic phase: It is the period of division.
Mitotic phase is further subdivided into following:
Prophase
Metaphase
Anaphase
Telophase

Time required for cell cycle in case of human:

In the case of human cell, average cell cycle is about 24 hours.

Q:2 Sketch and label cell cycle. Also mention duration in man.

Ans:

Cell Cyc

Cell Division —]

Label the Cell Cycle

Duration of life cycle in man:
Duration of life cycle in man is 24 hrs.

e Gy phase =9 hrs.

e Gy phase =4.5hrs.

e Sphase =10 hrs.

e M phase =30 minutes

Cell growth

Q:3 Differentiate between G1 phase and G2 phase.

Ans:

G1 (Gap-1)

G2 (Gap-2)

e Itis the period of extensive metabolic activity.

It is the pre-mitotic phase, the cell prepares for division

e During this phase cell grows in size and specific enzymes are
synthesized.

It store energy for chromosome movement.

e DNA base units are accumulated for DNA synthesis.

During this phase mitosis specific proteins, RNA and microtubule sub-
units are synthesized.

e [t needs 9 hours in human cell.

It needs 4.5 hours in human cell.

MDCATBYFUTUREDOCTORS(TOUSEEFAHMADKHAN) 03499815886




Q:4 Differentiate between Go and S phase of interphase.

Ans:

Go

S-phase

e Post-mitotic cell can exit the cell cycle during G1 entering phase
called Go, and remain for days, weeks, or in some cases (e.g., nerve
cells and cells of the eye lens) even the life time of the organism
without proliferation further.

e Following the G is the S-phase (synthesis phase) during which the
DNA is synthesized and chromosomes number doubled.
e It needs 10 hours in human cell.

Q:5 Differentiate between mitosis and meiosis.

Ans:

Mitosis

Meiosis

e It is the type of cell division, which ensures the same number of
chromosomes in the daughter cells as that in the parent cells.

e Meiosis is the special type of cell division in which the number of
chromosomes in daughter cells reduces to half, as compared to the
parent cell.

e Occurrence: (Somatic cells).

e Occurrence: (Germ cells).

e One 2N/N cell can produce 2N/N cell respectively.

e One 2N cell produces four N cells.

e Interphase takes place with Go.

e G2 is missing.

e No crossing over takes place.

e Crossing over takes place.

¢ No genetic variations take place.

e Genetic variations take place.

Q: 6 What are two conventional phases of Mitosis?

Ans: Conventional phases of Mitosis:

1. Karyokinesis
2. Cytokinesis

Karyokinesis

Cytokinesis

e Division of nucleus is called karyokinesis.

¢ Division of whole cell is called cytokinesis.
OR

e Division of cytoplasm is called cytokinesis.

e Karyokinesis is sub-divided into prophase, metaphase, anaphase and
telophase stages.

e Cytokinesis has no such stages and it differs in animals and plants.

e It takes much longer time to take place.

e Itis completed in less time.

e All events occur in a single cell.

e It divides a single parent cell into 2 daughter cells.

e In it mitotic apparatus is formed.

e In it phragmoplast and contractile ring is formed.

Animal cell

Cleavage
furrow

Contractile
ring

Plant cell

Golgi vesicles

MDCATBYFUTUREDOCTORS(TOUSEEFAHMADKHAN) 03499815886




Q:7: What is Mitotic apparatus? Name the microtubules which originate from centrioles?

Ans: Mitotic apparatus:

The specialized micro-tubule structure including aster and spindle is called mitotic apparatus.

Three sets of microtubules (fibers) originate from each pair of centrioles and these are:

i.  Astral microtubules
ii.  Kinetochore microtubules
iii.  Polar microtubules.

Spindles are of two types,

a. Kinetochore microtubules which attach to chromosome at kinetochore of the centromere and
b. Polar microtubules, which interdigitate with the opposite polar microtubule.

Microtubule organizing
center (MTOC)

Astral microtubules

Kinetochore

Polar microtubules

Kinetochore microtubul
(K-fibers)

Q:8: Give importance and significance of Mitosis?

Ans: Importance and significance of Mitosis:

MR

development through mitosis.

o o

Techniques: Mitosis is helpful in cloning and tissue culture.

Constant number of chromosomes: is maintained generation after generation as, mitosis is an equational division.

Conservation of genotype: is maintained in zygote and hence transmission of hereditary characters from parents to offsprings occurs.
Vegetative propagation: is based on mitotic activity e.qg., cutting, budding, (asexual reproduction).

Growth and development: occur due to mitosis as unicellular zygote gives rise to multicellular organs of body by mitosis. Hence promoting

Regeneration and healing of wounds: Formation or replacement of older and new (RBC etc.) takes place through mitosis.

Q:9 Differentiate between cytokinesis in animals and plants cells.

Ans:

Cytokinesis in animals

Cytokinesis in plants

e |t starts with the formation of constriction in the equatorial region
which divides the parent cell into two daughter cells.

It starts with the formation of wvesicles like structures called
phramoplasts.

e Astral tubules send signals to the equatorial region of the cell which
activates actin and myosin.

At metaphase, the spindle fibers are transformed into a membrane and
vesicles like structures which condense to form phragmoplast.

e Contractile ring forms cleavage furrow in the center of the cell which
deepens gradually and divides the parent cell into two daughter cells.

Phragmoplasts fuse to form cell plate that divides the cell into two.

e |t contains actin and myosin proteins.

It contains in it precursors of cellulose and pectin for future cell wall
formation.

= S
Cytokinesis: Animal Cell

- Cleavage furrow
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Cytokinesis: Plant Cells

Cell Plate Formation

TR

o @‘1
| )

Contents of
vesicles form the
cell plate — the
beginning of the
new cell wall.

These fuse to form
new plasma
membrane.

Vesicles from the
Golgi apparatus
appear at the
equatorial plate.
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Q:10 What is Phragmoplast?

Ans: Phragmoplast:

At cytokinesis, in plants, a membrane structure called phragmoplast is formed from vesicles of Golgi complex. These vesicles line up in the center of
the dividing cell, where they fuse to form phragmoplast at the end of telophase.
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Q:11 What does you know about chromatin?

Ans. Chromatin:

Chromatin is a network of very fine threads which can be visualized but using histologic stains of DNA.

OR

This is a mass of genetic material composed of DNA and proteins that condense to form chromosomes during eukaryotic cell division.

e Chromatin is located in the nucleus of our cells.
[ ]

The primary function of chromatin is to compress the DNA into a compact unit that will be less voluminous and can fit within the nucleus
Chromatin consists of complexes of small proteins known as histones and DNA

chromatin

Q:12 What events occur in Prophase of mitosis?
Ans:

Each chromosome is visible having two sister chromatids, attached at centromere. Towards the end of prophase nuclear envelope disappears and nuclear
material is released in the cytoplasm, nucleoli disappear. Mitotic apparatus is organized. Cytoplasm becomes more viscous.

Prophase

The chramosames
appear condensed,
and the nuclear
envelope is not
apparent.

Q:13 What is kinetochore?

Ans: Kinetochore:

The centromere has special area the kinetochore, with specific base arrangement and special proteins where kinetochore fibers of mitotic apparatus
attach.

Mitotic spindle

microtubules
Centromeric
region

Kinetochore

Sister chromatids
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Q:14 How prophase of meiosis differs from that of mitosis?

Ans:

This is very prolonged phase, and differs from the prophase of mitosis, because in this chromosomes behave as homologous pairs. Each diploid cell has
two chromosomes of each type, one member from each parent.

Centromere

Synaptonemal
complex
Leptotene Zygotene Pachytene
Chiasma
Diplotene Diakinesis Metaphase 1

Fig: Stages of prophase of meiosis

Q:15 Describe Metaphase of mitosis.

Ans: During metaphase:

e Chromosomes moves toward the equatorial region of the cell.

e They attach with the spindle fibers of mitotic apparatus through their centromeres or primary constriction at kinetochore.

e Formation of mitotic apparatus and alignment of chromosomes at equatorial plate is the end of metaphase and start of anaphase.

Spindle [—Hetaphasc plate

"°°”‘~\ Metaphase

Thick, coiled

i o __\g\ chromosomes are
i '._'j;".' TR \ lined up in the

I L - “wj=| center of the cell
N “——"’, “#¥1 on the metaphase
\ / plate. Spindle
B / fibers are attached
“ / to the chromosomes.

Q:16 Describe Anaphase of mitosis.

Ans: During anaphase:

e Spindles exert a pull on centromere to opposite poles so that chromatids are separated.

Each chromatid is a complete chromosome and is pulled towards opposite poles led by centromere. After anaphase telophase starts.

Anaphase

The chromosomes
have separated
and are rmoving
toward the

poles.

Q:17 Describe Telophase of mitosis.

Ans: During Telophase:

¢ In telophase karyokinesis is completed
e The chromosomes reach to the opposite poles and begin to uncoil.

The nucleoli and nuclear membrane is reformed. Mitotic apparatus disorganizes

. Thus two daughter nuclei are formed and that’s the end of
karyokinesis.
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Q: 18 Define cancer and give causes of cancer.

Ans. Cancer:

Any malignant growth or tumor from an abnormal and uncontrolled division of body cells is known as cancer.

OR

Cancer is a lethal disease in which cells begin to grow and divide in an unregulated and uncontrolled fashion without the need of body.

OR
Uncontrolled cell division of the cell is called cancer.
Causes of cancer:

e Cancer is caused mainly by mutations in somatic cells.

e The cancer results from the accumulation of as few as three to as many as twenty mutations, in genes that regulate cell division.

Q:19 Define tumor. Also gives its types.

Ans: Tumor:

In the body a cancer cell divides to form an abnormal mass of (swelling) cells called as a tumor.

OR

When cancerous cells produce new cells which continue to proliferate in uncontrolled fashion, an unwanted clone of the cells is formed which is called

as tumor.
Basic types of tumor:

e Benign tumors
e Malignant tumors

Q: 20 Differentiate between benign and malignant tumor.

Ans:

Benign tumor

Malignant tumor

e |tislocalized and small in size.

e It spreads to other part of body by secondary area of growth called
metastasis.

e It has less deleterious effect as it is localized.

e It has more deleterious effect as mostly cells invade surrounding
tissues, and get into bod’s circulatory system and set up area of
proliferation away from original site.

e It looks like normal cell.

e These cells are less differentiated.

e Cure of such tumor is rather easy.

e Treatment is rather difficult than benign tumor.

e Do not invade surrounding tissues and do not develop new blood
vessels.

¢ Invade surrounding tissues and develop new blood vessels.
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Q: 21 What is metastasis?

Ans:

The cell composing a malignant tumor or cancer, divide more rapidly, mostly invade surrounding tissues, get into the body circulatory system, and set
up areas of proliferation, away from their site of original appearance. This spread of tumor cells and establishment of secondary areas of growth is called
metastasis.
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Q:22 Differentiate between Meiosis | and Meiosis I1.

Ans:

Meiosis |

Meiosis 11

e |t is the first stage of meiosis is called reductional meiosis.

It is the second stage of meiosis also called mitotic meiosis.

e The separation of homologous chromosomes called synapsis only
occurs in the meiosis I. Crossing over only happens during the

In the Meiosis Il, synapsis and crossing over do not occur.

meiosis .
e Meiosis | starts with a diploid parent cell and ends with two haploid e Meiosis Il starts with the resulting two haploid cells and ends with
cells. four haploid cells.

e G occurs during meiosis .

Gz is missing during meiosis 1.

e Meiosis | separates homologous chromosomes.

Meiosis Il separates sister chromatids hence it is called centromeric
division.

Q:23 Differentiate between Synapsis and Crossing over?

Ans:

Synapsis

Crossing over

e The process of pairing of homologous chromosomes in prophase-1 is
called synapsis.

Non-sister chromatids of homologous chromosomes exchange their
segments due to chiasmata formation, during the process called
crossing over.

e Crossing over always occurs after synapsis. Hence the process of
synapsis is essential for crossing over.

Crossing over always occurs after the synapsis. Hence, the process of
synapsis is essential for crossing over.

e During the meiosis I, synapsis always occur.

During the meiosis I, crossing over may or may not occur.

e During synapsis,
individuals occurs.

no variation among sexually reproducing

Unlike the synapsis. Crossing over occur results in a great variation
among sexually reproducing individuals.

e Whole chromosome moves during the synapsis.

Only one part of the chromosome is moved during the crossing over.

The MeGaa K8 Comzanies. e Pamisson reguied 4 roproducsor
Sister chromatids
of one duplicated
chromosome

1
Sister chromatids

of chromosome's
homologue
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SYNAPSIS

Synapsis —[ -~
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Homologous Pair
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Crossing Over Gametes

Q:24 Differentiate between Anaphase of mitosis and Meiosis I.

Ans:

Anaphase of mitosis

Anaphase of Meiosis |

e During anaphase spindles exert a pull on centromere to opposite
poles so that chromatids of a single chromosome are separated.

During anaphase spindles exert a pull on Tetrad/Bivalent to opposite
poles so that each chromosome is separated.

e [|tis a centromeric division of chromosomes.

It is a chromosomal division.

e Due to separation of chromatids number of chromosomes in cell
becomes double temporarily.

Number of chromosomes remains same, but reduction occurs as
chromosomes divide in two groups.

Anaphase

The chramosomes
have separated
and are mowing
toward the

poles.

Chromosome
movement
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Q:25 When in plants and animals the meiosis takes place?

Ans:

Meiosis takes place in diploid cells only, in animals at the time of gamete formation, while in plants when spores are produced.

Q:26 What are homologous chromosomes? Define Chiasmata.

Ans: Homologous chromosomes:

The chromosomes which are similar but not necessarily identical are called as homologous chromosomes.

Homologous Homologous
chromosomes chromosomes

'_/\‘ : :
\

Centromere e 5
Replication

Y

Sister Sister
chromatids chromatids

Chiasmata:

The paired homologous chromosomes repel each other and begin to separate but still remain united by their point of interchange which is called
Chiasmata.

OR

The point of connection between non-sister chromatids of homologous chromosomes where crossing over takes place is called Chiasmata.

J

e — 0@

\

Homologous chromosomes Bivalent / tetrad ‘Daughter’ chromosomes

Recombinants

Chiasma

VAV
A

Q:27 What is bivalent or tetard?

Ans: Bivalent or Tetard:
Each paired but not fused, complex structure of homologous chromosomes is called as bivalent or tetard.
OR

Bivalent or tetrad is a pair of synapsed homologous chromosomes. They are formed during the zygotene stage of prophase | of meiosis.

e Bivalent: A pair of homologous chromosomes forms Bivalent.
e Tetrad: Four sister chromatid forms Tetrad.

4 Homologous chromatids
or 2 Homologous chromosomes

Fig: Bivalent or Tetrad
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Q:28 What is the duration of Pachytene, leptotene and zygotene?

Ans: Pachytene may lasts for days, weeks or even years, whereas leptotene and zygotene can last only for few hours.

Q:29 What is Prophase | of meiosis and name the sub-stages of prophase | of meiosis?

Ans: Prophase I:
It is a lengthy phase and is further sub-divided into five stages.
Sub-stages of prophase | of meiosis:

1) Leptotene
2) Zygotene
3) Pachtene
4) Diplotene
5) Diakinesis

Q: 30 Writes events taking place in Leptotene.

Ans: During leptotene following events occur,

e Chromatin network coils to form chromatids.

e Centriole divides and moves to opposite poles.

e Size of nucleus increases.

e Chromosomes of each type start coming close to each other so as to form a pair of “homologous chromosomes”. (Its time is few hours).

—— Centriote
- Chromosomes

Cerromere

Nuciear
memtsane

Nucieclus

(a) Leptotene

Q:31 Writes events taking place in Zygotene.

Ans: During zygotene following events occur,

e Homologous chromosomes begin to pair but not fused. This process of forming pairs is called synapsis.
e Homologous chromosomes are those chromosomes which are morphologically similar.

e Pairing is highly specific.

e Each paired complex is called bivalent or tetrad.
e It lasts for few hours.

9ee
- -\\-S‘d/:-

R;
4

- A Homologous pair
&f chromosimes

Centromere

Nucleolus

Bwalent
{Synaplonemal complax)

(b) Zygotene

Q:32 Writes events taking place in Pachytene.

ANS: It is the most complex stage of prophase .

e During pachytene following events occur,

e Process of synapsis is complete.

e Chromosomes become thicker and tightly coiled. Each pair of chromosomes is called tetrad or bivalent.

e During tetrad formation, over-lapping of non-sister chromatids takes place. This process is called crossing over. In crossing over exchange of the
parts of chromosomes takes place. Crossing over is done by chiasmeta formation between non-sister chromatids. When chromosomes crossing over
is complete, it is the end of pachytene.

e It is the pachytene stage which can last for many months or even years (cell can cease meiosis for some time at this stage)

Chromatid Centromere

Cansng aw in
NOMIOR0U4
chiromosomes

(¢) Pachytene

Cro=ssingoverduring m=iosis
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Q:33 Writes events taking place in Diplotene.

Ans: During diplotene following events occur,

e Paired chromosomes start separating through repulsion. Due to this repulsion chromatids of homologous chromosomes become visible but become
visible but remain united by chiasmeta.
e Chismeta is clearly seen due to separation by repulsion.

\
&‘ | Chiasma
‘ \ :’ Clymmosorre
‘\\.'\ { with 2 chicmabids
/

1d} Diplatene

Q: 34 Writes events taking place in Diakinesis.

Ans: During diakinesis following events occurs,

e Separation of chromosomes completes but still they are united at one point more often at ends and due to coiling, again tetrads appear.
¢ Nucleoli and nuclear membrane begins to disappear.
e Mitotic apparatus is also formed and completed with the start of metaphase I.

) S

(¢) Diakinesis

Q: 35 How meiosis maintains chromosome number constant generation after generation?

Ans:

Meiosis usually takes place at the time of sexual cells (gamete) formation, (spore formation in plants) thus reducing the number of chromosomes to half
in each, which is restored after fertilization and maintains chromosome number constant generation after generation.

Q: 36 . What events occur in metaphase | of meiosis?

Ans: During metaphase | of meiosis following events occurs,

Nuclear membrane disorganize at the beginning of this phase. Spindle fibers originate and the kinetochore fibers attached to the kinetochore of
homologous chromosome from each pole and arrange bivalents at the equator.

Metaphase |
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Q:37 What is Downs Syndrome (Mongolism)? Also discuss its symptoms.

Ans: Down’s syndrome:

It occurs, in man, during which 21st chromosome fails to segregate, resulting gamete with 24 chromosomes. This gamete fertilizes normal gamete the
new individual will have 47 (2n + 1) chromosomes.

e It is one of the consequences of autosomal non-disjunction.
e Itoccurs in ovum especially in older mothers.
e Phenotypically individuals may be male or females

Symptoms of Down’s syndrome: The affected individuals have,

e Flat, broad face

e Squint eyes with the skin fold in the inner corner
e Protruding tongue

e Mental retardation

e Defective development of central nervous system.
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Q:38 Does Downs syndrome is related to the age of mother?

Ans:

Yes, the chances of teenage mother having downs syndrome child is one in many thousands, forty years old mother one in hundred chance and by
forty-five the risk is three times greater.

Q:39 Describe trisomy.

Ans: Trisomy:
A trisomy is a chromosomal disorder characterized by an additional chromosome, so the person has 47 instead of 46.

e Examples: Down’s syndrome, Edward syndrome and Patau syndrome are the most common forms of trisomy.

EGG SPERM

90,070

«——— fertilization

««—— mitosis

@ @

Q: 40 Differentiate between autosomal and sex chromosomal non-disjunction.

Ans:
Autosomal non-disjunction. Sex chromosomal non-disjunction.
e The non-disjunction in which autosomal chromosomes fail to e . The non-disjunction in which sex chromosomes fails to segregate is
segregate is called autosomal non-disjunction. called sex chromosomal non-disjunction.
e Example: Down’s syndrome is an autosomal non-dishunction. e Example: klinefelter’s syndrome is a sex chromosomal non-
disjunction.

Q:41 What is klinefelter’s syndrom. Also give its symptoms.

Ans: Klinefelter’s syndrom:
These individuals have additional sex chromosome e.g. 47 chromosomes (44 autosomes + XXY).
e |t is the consequence of sex-chromosomal non-disjunction.
Symptoms:

e The individuals with Klinefelter’s syndrome are phenotypically males.
e Have enlarged breast, tendency to tallness, obesity.

e Small testes with no sperm at ejaculation.

e Under developed secondary sexual character.

Q: 42 Describe Turner’s syndrome briefly.

Ans: Turner’s syndrome:
These affected individuals have one missing X chromosomes with only 45 chromosomes (44 autosomes +X).
e Itis the consequence of sex-chromosomal non-disjunction.
Symptoms:

e Such individual often do not survive pregnancy and are aborted.
e Those who survive have female appearance with short stature,

e \Webbed neck,

e Without ovaries

Complete absence of germ cells
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Q: 43: How cell death (Apoptosis) is beneficial for organisms?

Ans: Apoptosis is beneficial:

e A type of cell death called apoptosis is beneficial for organisms.
e In proper control of multicellular development by deletion of entire structure e.g. tail in developing human embryo tissue between developing digits.
e To control the number of neurons, because most of the neurons in the human body die during development.

Q:44 Summarize the number of chromosomes and chromatids during mitosis, meiosis I and meiosis 11?

Ans: Phase (Mitosis) # Chromosomes # Chromatids
Prophase 46 92
Metaphase 46 92
Anaphase 92 92
Telophase 92 92
End of Mitosis (separated cells) 46 46

Phase (Meiosis I} # Chromosomes # Chromatids
Prophase | 46 92
Metaphase | 46 92
Anaphase | 46 92
Telophase | 46 92
End of Meiosis | {separated cells) 23 46

Phase [Meiosis Il) # Chromosomes # Chromatids
Prophase Il 23 46
Metaphase Il 23 46
Anaphase Il 46 46
Telophase I 46 46
End of Meiosis Il {separated cells) 23 23
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Exercise MCQ’s

% Encircle the correct answer from the multiple choices.

1) In Klinefelter’s synderom:
a) One X chromosome is missing
b) Additional sex chromosome is present
c) Sex chromosome fails to segregate
d) None of these
2) Mitosis is divided into

a) Karyokinesis b) Cytokinesis
3) Separation of homologous chromosomes occurs during:
a) Prophase b) Meta phase
Answer key:
L1 [ b |

C) Interphase
c) Telophase
d | 3
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d)

d)

Botha &b

Anaphase



Most important MCQ’s

% Encircle the correct answer from the multiple choices.

Cell Cycle

1. The period of life cycle of cell between two consecutive divisions is termed as:

a) Resting phase b) Inter Phase C) G1 phase d) G2 phase
2. In the case of human cell, cell cycle duration is about:

a) 24 hours. b) 23 hours. C) 22 hours. d) 21 hours.
3. Full cell cycle in yeast cells has length of:

a) 30 minutes b) 60 minutes C) 90 minutes d) 120 minutes
4. Interphase period can be divided into:

a) G1,G2 Gs b) Gy, Go, F1 c) Gy, S, Gy d) S1,G1, S
5. In which stages of interphase, there is an increase in cell size and many biochemical are formed:

a) G2phase b) S phase c) G1 phase d) Gs phase
6. During which stage chromosomes are doubled (Chromosomal doubling & DNA synthesis occurs in):

a) Gi phase b) S phase c) G2 phase d) Go phase
7. Post mitotic cell can exit the Cell Cycle during:

a) Go phase b) G1 phase C) S phase d) G2 phase
8. Nerve cells and eye lens cells remain............. Stages for life time:

a) G b) G2 C) Go d) S
9. In case of neurons, post mitotic cell escapes cell cycle and remain in phase without proliferating further

a) Go phase b) G1 phase C) G2 phase d) S phase
10. Which statement is incorrect?

a) In human, cell cycle is about 24 hrs.

b) Mitosis takes 30 min

c) G25.5 hrs.

d) Yeast cell only 90 min

Mitosis

11. Chromatin network is visible during:

a) Inter phase b) Prophase C) Metaphase d) Anaphase
12. Cytoplasm becomes more viscous during:

a) Prophase b) Metaphase c) Anaphase d) Telophase
13. Microtubules are composed of:

a) Tubulin b) Insulin c) Hemaoglobin d) Adrenaline
14. The spindle fibers are composed of RNA and protein called:

a) Insulin b) Tubulin c) Actin d) Myosin
15. The microtubules are composed of protein Tubulin and traces of:

a) DNA b) NAD C) FAD d) RNA
16. The number of sets of microtubules originate from each pair of centriole is:

a) 3 b) 4 c) 5 d) 6
17. During cell division the plant cell is not seen to have:

a) Spindle fibers b) Centromere C) Chromatids d) Centriole
18. The stage of mitosis at which chromatids separate:

a) Prophase b) Metaphase C) Anaphase d) Telophase
19. Morphology of chromosomes is best studied during:

a) Telophase b) Metaphase C) Prophase d) All of these
20. Mitosis takes place during:
a) Healing of wound b) Development and growth C) Vegetative propagation d) All of these

21. Most critical phase of mitosis, which ensures equal distribution of chromatids in daughter cells is:

a) Anaphase b) Metaphase C) Prophase d) Telophase
22. During cell division, the nuclear division is called:

a) Cytokinesis b) Karyokinesis C) Karyotype d) Plasmolysis
23. The actual cell division is:

a) Meiosis | b) Meiosis Il C) Mitosis d) Cytokinesis
24. Karyokinesis involves division of:

a) Cell b) Nucleus C) Cytoplasm d) Cell membrane
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25. Karyokinesis involves division of Nucleus and Cytokinesis refers to:
a) Division of Nucleus
b) Division of cytoplasm
c) Division of centromere
d) Division of cell wall
26. Cytokinesis is a division of:
a) Whole cell b) Nucleus C) Chromosomes d) Nucleolus
27. Which statement is not true about phragmoplast?
a) Formed from vesicle originating from Golgi apparatus
b) Present in plants only
c) Formed at the end of anaphase
d) Centre of dividing cell
28. A cell of human being has 46 chromosomes; it divides to form some daughter cells, each having 23 pairs of chromosomes. The division
would be

a) Mitosis b) Meiosis C) Amitosis d) Budding
29. Reverse of prophase is

a) Interphase b) Metaphase C) Anaphase d) Telophase
30. Prophase, metaphase and telophase are subdivisions of:

a) Mitosis b) Cytokinesis C) Karyokinesis d) None of these

31. Contractile ring in cytokinesis is formed by:

a) Tubulin b) Actin & Myosin c) Keratin d) Cyclin
32. At cytokinesis, in plants, a membrane structure phragmoplast is formed from vesicles which originate from:

a) Lysosome b) Endoplasmic Reticulum c) Golgi complex d) Centriole
33. Phragomoplast is formed by vesicles originated from:

a) Endoplasmic Reticulum b) Golgi complex C) Chloroplast d) Mitochondria
34. Which one is absent in animal cells?

a) Spindles b) Chromatids C) Centrioles d) Phragmoplasts
35. Tissue culture and cloning seek help through:

a) Mitosis b) Endomitosis c) Meiosis d) Karyokinesis

Cancer
36. An unwanted clone of cells and establishment of secondary areas of growth is called:

a) Tumor b) Growth C) Lump d) Swelling
37. Cancer occur due to error in:

a) Mitosis b) Meiosis c) Binary fission d) Budding
38. Cancer is mainly caused by mutations in:

a) Sex cells b) Somatic cells c) Botha &b d) None of these
39. The tumor which is localized and not transferred to the body parts:

a) Malignant b) Benign c) Apoptosis d) Necrosis
40. Which is a feature of malignant tumor?

a) Localized

b) Little deleterious effects
c) Few mitosis
d) Metastasize
41. Feature of cancer cells in common?
a) High nucleus to cytoplasmic ratio
b) Prominent nucleoli
c) Many mitosis
d) All of these
42. Which of the following behaves like normal cells:

a) Benign tumor b) Malignant tumor C) Cancer d) Gall
43. The tumor which is delocalized and has branches other than site of origin:
a) Malignant b) Benign C) Apoptosis d) Necrosis
44. Spreading of tumor cells & establishment of secondary areas of growth:
a) Malignant b) Metastasis C) Metamorphosis d) Benign
Meiosis

45, Special type of cell division in which the number of chromosomes in daughter cell is reduced to half as compared to parent cell is called as:
a) Mitosis b) Budding C) Parthenogenesis d) Meiosis
46. Meiosis occur in
a) Diploid cells only
b) Haploid cells only
c) Both diploid and haploid cells
d) Monoploid cells only
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47. Meiosis generally takes place in plants during formation of:

a) Gametes b) Spores C) Zygote
48. The most critical phase of Meiosis | is:

a) Prophase b) Metaphase C) Anapahse
49. Meiosis occurs at the time of:

a) Gamete formation in animals

b) Spore formation in plants

¢) Growth in animals

d) Bothaandb
50. The longest phase of meiosis I is:

a) Metaphase b) Anaphase C) Prophase
51. Interphase of meiosis lacks:

a) Go phase b) G1 phase C) G2 phase
52. In which stage of meiosis, the paired chromosomes becomes visible, shorten and thick:

a) Leptotene b) Zygotene C) Pachytene
53. Pairing of homologous chromosomes is called as:

a) Synapse b) Synapsis C) Bivalent
54. Homologous chromosomes are:

a) Similar and identical

b) Identical but not similar

c) Not similar and not identical

d) Similar but not identical
55. The pairing of homologous chromosomes for tetrad formation starts at:

a) Zygote b) Leptotene C) Pachytene
56. The pairing of homologous chromosomes is completed in:

a) Leptotene b) Zygotene C) Pachytene
57. Synapsis takes place in...............

a) Leptotene b) Zygotene c) Pachytene
58. Bivalent or Tetrad are formed in:

a) Leptotene b) Zygotene C) Pachytene
59. Each bivalent is composed of four:

a) Chromosomes b) Chromatids C) Chiasmata
60. The longest stage of prophase I is:

a) Leptotene b) Zygotene C) Pachytene
61. The stage of meiosis that lasts for days, weeks or even years is:

a) Leptotene b) Zygotene c) Pachytene
62. In which stage of meiosis, crossing over occur:

a) Leptotene b) Zyotene c) Pachytene
63. Exchange of segments between homologous chromosomes is called:

a) Segregation b) Crossing over c) Independent assortment
64. The paired chromosomes repel each other and begin to separate in:

a) Leptotene b) Zygotene C) Diplotene
65. The actual reduction division is:

a) Meiosis | b) Meiosis Il c) Mitosis
66. Each diploid cell after meiosis produces:

a) Two cells b) Four cells c) Sic cells
67. What are significant happenings of meiosis?

a) Crossing over

b) Random assortment

c) Linkage

d) Crossing over and random assortment of chromosomes

Non-disiunction & syndrome

68. In Non-Disjunction, chromosomes fail to segregate during:

a) Prophase b) Metaphase C) Anaphase
69. Unequal separation of chromosome is called:

a) Disjunction b) Separation C) Non-disjunction
70. The syndrome having trisomy of chromosomes No.18 is............... syndrome:

a) Down’s b) Patau’s C) Edward’s
71. Which human disease is due to meiotic errors:

a) Typhoid b) Down’s syndrome C) Cholera
72. In Down’s syndrome, which one of the following pair of chromosomes fails to segregate?

a) 7 b) 21 C) 15
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Embryo

Telophase

Telophase
S phase
Diplotene

Tetrad

Diplotene
Diplotene
Diakinesis
Diakinesis
Centromeres
Diplotene
Leptotene
Anaphase
Mutation
Pachytene
Cytokinesis

Eight cells

Telophase
Metastasis
Jacob’s
Measles

12



73.

Which statement is incorrect?

a) Down's syndrome involves autosome

b) In Turner's syndrome 2n-1

c) InKlinefelter's syndrome XYY

d) In Down's syndrome sperms are commonly involved

Jacob’s syndrome
Jacob’s syndrome
Edward’s

Edward’s syndrome
Without ovaries
XYY

Turner’s syndrome

74. The autosomal non-disjunction in man in which 215t gamete with 24 chromosome is called:

a) Down’s syndrome b) Turner’s syndrome C) Klinefelter’s syndrome d)
75. Mangolism is also known as:

a) Down’s syndrome b) Turner’s syndrome C) Klinefelter’s syndrome d)
76. The syndrome having trisomy at chromosome pair number 21 is:

a) Turner’s b) Down’s C) Patau’s d)
77. If a person has 44 autosomes + XXY, he will suffer from:

a) Klinefilter’s Syndrome b) Turner’s syndrome C) Down’s syndrome d)
78. All are related to Turner’s syndrome, except:

a) Short stature b) Webbed neck C) Broad face d)
79. Jacob's syndrome can be represented as:

a) XO b) XXX C) XXY d)
80. The syndrome in which individual has short stature, webbed neck, without ovaries and complete absence of germ cells is:

a) Mongolism b) Klinefelter syndrome C) Down’s syndrome d)

Cell death

81. Apoptosis is:

82.

83.

a) Division of cells

b) Death of cells by tissue damage
c) Suicide of cells

d) Weakness of cells

Programmed and organized death of cell is also known as:
a) Necrosis b) Apoptoais c) Cyclosis d) Chlorosis
Cell death due to tissue damage is called:
a) Necrosis b) Apoptosis c) Suicide d) Metastasis
Answer key:

1 b 2 a 3 Cc 4 c 5 c 6 b 7 b 8 Cc 9 a 10 Cc
11 b 12 a 13 a 14 b 15 d 16 a 17 d 18 C 19 b 20 d
21 a 22 b 23 d 24 b 25 b 26 a 27 C 28 a 29 d 30 C
31 b 32 C 33 b 34 d 35 a 36 a 37 a 38 b 39 b 40 d
41 d 42 a 43 a 44 b 45 d 46 C 47 b 48 a 49 d 50 C
51 c 52 a 53 b 54 d 55 c 56 Cc 57 b 58 b 59 b 60 c
61 c 62 c 63 b 64 c 65 a 66 b 67 d 68 Cc 69 c 70 c
71 b 72 b 73 d 74 a 75 a 76 b 77 a 78 C 79 d 80 d
81 c 82 b 83 a
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MDCAT MCQ’S

2008

1) Prophase, metaphase and telophase are subdivisions of:
a) Mitosis b) Cytokinesis C) Karyokinesis d) None of these.

2009

2) Internal program of events and sequences of morphological changes by which cell commit a suicide is collectively called:
a) Necrosis b) Metastasis C) Epistasis d) Apoptosis

3) Phragmoplast is formed from vesicle which originates from:
a) Smooth Endoplasmic Reticulum
b) Ribosome
c) Golgi Complex
d) Rough Endoplasmic Reticulum

2010

4) Microtubules of spindle fibers are composed of a protein called:

a) Tubulin b) Actin C) Myosin d) Troponin
5) The Kkinetochore fibres contract and spindle or pole fibres elongate during:

a) Prophase | b) Telophase | C) Metaphase | d) Anaphase |
6) Cell death due to tissue damage is called:

a) Necrosis b) Apoptosis C) Metastasis d) Epistasis

2011

7) When chromosomes uncoil, the nucleoli are reformed and two nuclei are the two poles of the cell; stage is known as:

a) Prophase b) Telophase c) Metaphase d) Anaphase

8) Mental retardation, short stature, broad face and squint eyes are the symptoms of:

a) Down’s syndrome b) Turner’s syndrome C) Klinefelter’s syndrome d) XYZ syndrome
9) Chiasmata formation takes place during the process which is known as:

a) Crossing Over b) Pairing C) Attachment d) Leptotene
10) Healing of a wound and repair is the phenomenon which takes place by the process of:

a) Mitosis b) Cell Growth C) Meiosis d) Mitosis & Meiosis
11) Which one of the following is the main cause of cancer?

a) Mutation b) Regulated Mitosis C) Controlled Cell Division d) Haploid Division

2012

12) Exchange of segments between homologous chromosomes is called:

a) Segregation b) Crossing over C) Independent assortment d) Mutation
13) If a person has 44 autosomes + XXY, he will suffer from
a) Klinefelter’s syndrome b) Turner’s syndrome C) Down’s syndrome d) Edward’s syndrome
14) In which stage of Interphase, there is increase in cell size and many biochemical are formed?
a) G2 phase b) S phase C) G1 phase d) C phase
15) In Down’s syndrome, which one of the following pair of chromosome fails to segregate?
a) 7 b) 21 c) 18 d) 19
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2013

16) Down's syndrome is a result of non-disjunction of ......... pair of chromosomes that fails to segregate:
a) 21st b) 18t c) 22nd d) 24th

2014

17) During animal cell division, the spindle fibers are formed from:

a) Mitochondria b) Ribosomes C) Centrioles d) Lysosomes
18) During which period of interphase (cell cycle) DNA is synthesized?
a) Gl b) S c) G2 d) GO
19) The most critical phase of mitosis which ensures equal distribution of chromatids in the daughter cells is:
a) Prophase b) Anaphase C) Metaphase d) Telophase
20) Non-disjunction of 21st pair of chromosomes in one of the gamete leads to 47 chromosomes in one individual. This condition is called:
a) Turner’s syndrome b) Down’s syndrome C) Klinefelter’s syndrome d) Jacob’s syndrome

2015

21) During maternal mitosis, non-disjunction of autosomal chromosome pair results in the formation of an egg having 24 chromosomes in:

a) Klinefelter’s Syndrome b) Turner’s Syndrome c) Down’s Syndrome d) Jacob’s Syndrome
22) Typical symptoms like enlarged breasts and small testis in male are attributed to:

a) Down’s Syndrome b) Klinefelter’s Syndrome C) Turner’s Syndrome d) Phenylketonuria
23) Turner’s syndrome is characterized by having:

a) Trisomy 21 b) Trisomy 18 c) 44 + XXY d) 44 + XO
24) The disease in which an individual has extra sex chromosome (44 + XXY) is known as:

a) Down’s syndrome b) Klinefelter’s syndrome C) Tuner’s syndrome d) Jacob’s syndrome

2016

25) Down’s syndrome is characterized by at chromosome 21:

a) Trisomy b) Polysomy c) Monosomy d) Disomy
26) Which of the following is an example of autosomal non-disjunction?
a) Turner’s Syndrome b) Metastasis C) Jacob’s Syndrome d) Down’s syndrome
27) Infertility, short height, webbed neck and low hairline at lack are symptoms of syndrome:
a) Turner’s b) Edward’s C) Down’s d) Patau’s
Answer key:
1 C 2 d 3 C 4 a 5 d
6 a 7 b 8 a 9 a 10 a
11 a 12 b 13 a 14 C 15 b
16 a 17 C 18 b 19 b 20 b
21 C 22 b 23 d 24 b 25 a
26 d 27 a
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