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Chapter-5 Cell Cycle

5.1 CELL CYCLE .

Q.1

Ans:

LONG QUESTIONS RSN

Write a note on cell cycle. (K.B) .- ' YMITN 2015y ¢F ). No 1,2)
CEM_GYCLE

Definition:
The séries, of gvents froraitha, time, & u=ll 05 produced until it completes mitosis and
produces irew calli is callec el cycie.

1>

Majir Phegss of Celt-Cycle:
el Pyole- consists of two major phases:
e Interphase
e Mitotic phase (M phase)
Interphase: (GRW 2012, 2013, LHR 2013, MTN 2014, BWP 2015)
Interphase is the time when a cell’s metabolic activity is very high, as it performs
various functions.
It is divided into three phases:
G1 Phase:
This is called as the first gap. After its production, a cell starts its cell cycle in G1
phase.
Events:
e Cell increases its supply of proteins.
e Cell increases the number of its organelles (mitochondria, ribosomes)
e Cell grows in size.
e Synthesis of various enzymes required in the S Phase, for the duplication of
chromosomes.
S Phase:
This phase is the synthesis phase.
Event:
e Cell duplicates its chromosomes as a result, each chromosome consists of two
sister chromatids. -

G2 Phase: =2
This phase is called as the second gap. (7| W N [ (oo~
Event: \ WV SRR
e Cell prepares protems that are e:svnua. for: .*mtm-s, malnl ! “or the production of
spno.]e ﬁbeu - \ '

Inhibition hf f =rot e n :_\nl'rrnsrs
Inhl tlon cf! mo*en sunitiesis during G2 phase prevents cell from undergoing mitosis.

9 yplcally, the Inter phase lasts for at least 90%b of the total time required for the cell cycle.
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M Phase:

After the G2 phase of Inter phase, the cell enters the division phase; i-e, Vi PhaoF 0%

characterized by mitosis, in which ceII diviges into the hwsQatightelr ¢ e'.a

IR, RN PR S, A . PR, .. s .

: Centromere
Gl hase

N ',\_, « Byrthasic of Frotein
| ‘ . M.Syxitnesis of Organelles
Growth in Size

c
@ .2
) n
&3 o
;E S »
© o T .
& 8= 1 Chromatid
o o
S @
o
=1

SISO1IW 10 [e1IUSSD
‘suia10.d Jo SISSYIUAS
ymoub alo

aseyd zo

2 Chromatids
Figure: The Eukaryotic Cell Cycle

GO0 Phase:

In multicellular eukaryotes, cells enter GO phase from G1 and stop dividing.

Permanent GO Phase:
Some cells remain in GO phase for an indefinite period of time.
Example:

e Neurons
Semi-permanent GO Phase:
Some cells enter GO phase semi-permanently. e
Example: - e -~ f

e Some cells of liver.and kid.ig-_a'),?' T\ \
No GO Phase: A 7

o

Many cell s,dg ot Pme. GO Dh‘ .ﬁe\&Q’i contlmc 10 d|V|de throughout an organism’s life.

Examp'e: TR \
_I'.: » Enithaliacblls
Eveits of Cell Cycle:

The events of cell cycle are ordered and directional i.e. each event occurs in a sequential

fashion and it is impossible to reverse the cycle.
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Q.1

Ans:

Q.2

Ans:

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

Q.8

Ans:

SHORT QUESTIONS (Topic 5.1)
Define cell cycle. (K.B) (LHR 2015, SRW.2013, BWP-21): 4)
Page no 168. [ |
What is Inter phase? What are itssub- pI a 99" (KB) ' ('-_,L.F(-bl-2014)
Interphase:
“The per1od of cell cycle betwern tvro\conseq ut vie Givisions is kno -1 as interphase”.
\or

“Interpkiaseiis'tie fithe'wheh'a ¢eils sietabolic activity is very high”.

=1 Rhesz |
+ S Phese

G2 Phase
e Go Phase
Interphase last for about 90% of the total time required for the cell cycle.
Can a cell cycle reverse? Cell cycle: (U.B)
The events of cell cycle are ordered and directional i.e. each event occurs in a sequential
fashion and it is impossible to reverse the cycle.
Define interphase. (K.B)
Page no 148.
What are the changes that occur in a cell during G1 phase? (U.B) (LHR 2012, 2013)
Page no 148.
What do you mean by S phase? (K.B) (SWL 2014, FSD 2015)
Page no 148.
Describe G2 phase. (K.B) (MTN 2015, DGK 2015, SGD 2015)
Page no 148.
What is GO phase? (K.B)
Page no 149.

MULTIPLE CHOICE QUESTIONS (Topic 5.1)

The series of events from the time a cell is produced until it completes mitosis and
produces new cells: (K.B)

(A) Cell cycle (B) Interphase

(C) Karyokinesis (D) Cytokinesis

During interphase (K.B)

[ . @

(A) Cell’s metabolic activity takes place (B) Duplication of chrormwme“ takpa nil ar VL

(C) Cell is divided into two daughter cells (D) Both A an B

The major phases of cell cycle are:(K.B) ' L ' e .(L-;RW 2013)
(A)5 L = o (B 4' ' -
(€)3 . RYFAR (C)2

Which piast is-reiatively i’hb’[t p{i’id‘a ot call chne')' (k B)

(A) Inte.p'rnst ' L (B) Mitotic
(C).S-phase, '\ |\ | (D) G phase
3 Iv"e ‘abolic activity of ceII is very high during: (U.B)
U\) Iaterphase (B) Mitosis
(C) Cytokinesis (D) Karyokinesis
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

90% of the total time of the cell cycle is occupied by: (K.B)

(A) Mitosis (B) Interphase -

(C) Cytokinesis (D) Karyokinesis . [ |
Interphase is divided into how many phgses? (KB)- 1~ W[ O OiRE012)
(A) Four . — (13) Three '

(C) Two [ (D Ohe _ -

Which.sf ink followisy iz vhelongestithass in cel-¢ycle? (U.B) (BRW 2015)
(A) Mitcibhale | , 1 (B) Inter phase

(C) GO phase, | | P1= (D) G1 phase

Buiing 51 phl e’\(KB)
14\ Ceib increases its supply of proteins (B) Increases its number of organelles

¢C) Duplication of chromosomes (D) Both A and B

In which stage of cell cycle, the cell is preparing enzymes for chromosomes
duplication? (K.B) (SWL 2014)
(A) S phase (B) G1 phase

(C) G2 phase (D) M phase

In which phase cell duplicates its chromosomes? (K.B) (SDG 2015, GWL 2013, LHR 2012, 2016)
(A) G1 phase (B) S phase

(C) G2 phase (D) GO phase

The phase in which cell prepare its proteins required for spindle fibers formation. (U.B)
(GRW-G2-2014)

(A) G1 (B) G2

©s (D) Go

The phase of interphase in which cell prepares proteins for mitosis: (U.B) (GRW 2014)

(A) G1 phase (B) S phase

(C) G2 phase (D) GO phase

Inhibition of protein synthesis prevents the cells from undergoing mitosis during
phase. (U.B)

(A)G1 (B) G2

©s (D) Go

At which stage of cell cycle cell stops dividing? (U.B) (SGD 2015)

(A) GO (B) G1

(C) G2 (D) S s

A state of quiescence in which cells are temporarily or perma" ":tly s’rr‘nhm._ i

dividing is termed as: (K.B) [~ (LA

(A) G1 phase B G2phmsE - N | (o o=

(C) S phase ) L (D) ¢ olphase | ' T

The cells that do not =n! ier u) mc;e a"ld cununu‘ g dvude throughout an
organism’s nfe : (KB) W

(A) Negzors | T = () 1) \ B (B) Eplthellal cells

(C) Livar gells | | \ AW (D) Kidney cells
~, Cells thit Lema n.in"Go- phase for indefinite period of time are: (K.B)
A Skaletan cells (B) Muscle cells

{C) Neurons (D) Blood cells

Cells that enter Go phase semi permanently are: (K.B)

(A) Epithelial cells (B) Liver cells

(C) Kidney cells (D) Bothband c
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20.

21.

Characteristics associated to S phase: (K.B)

(A) Duplication of chromosomes (B) Growth in size

(C) Synthesis of proteins (D) Bothaand b —
It is impossible to reverse the cell cycle k=cause its-averits args (U.B]
(A) Ordered - (1B} Ciiractignel

(C) Sequential (O Al of Jhese

-.'.ﬁv'"\mm&._

0.1

LW TN

JI' T

T

Defithe rmtn:‘ls and oescrlbe its different phases. (K.B) (DGK 2014)
N O MITOSIS
Discovery:
In 1880s, a German biologist, Walther Flemming observed that in a dividing cell,
nucleus passes through a series of changes which he called mitosis.
Definition:
“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 is called mitosis.”
Occurrence:
e Mitosis occurs only in eukaryotic cells.
e In multicellular organisms, the somatic cells undergo mitosis.
Phases of Mitosis (SWL 2014)
The process of mitosis is complex and highly regulated. There are two major phases.
e Karyokinesis
e Cytokinesis
Karyokinesis:
“The division of nucleus is called karyokinesis.”
The division of nucleus is further divided into four phases.
i. Prophase
ii. Metaphase
iii. Anaphase
iv. Telophase
i. Prophase: (LHR 2013, 2015, MTN 2015)
The events that occur in prophase are:
Condensation of Chromatin:
The genetic material in the nucleus is in a loose thread-like foz:i caHe. rvoniatn\ At nm
onset of prophase, chromatin condenses intc h} ghlv orgRr=a’ c*'fumrek celly *d Hironi Somies.
Formation of Complete Chromouome
The genetlc material has aiready-heer, qupir ated earhe' ln S ) asr', each chromosome IS
made un.Giywo sister-< rom?tlds bound t)getnnr t-a centromere. Each chromosome
has a Kindtachare’ at CEn romers. -
Kinetochore:
Kingiochore| is'al ccn h'=x protem structure that is the point where spindle fibers attach.

k .lv Taratidn bi-Centrosomes:

| nee are two centrioles, (collectively called a centromere), close to the nucleus. Each
centriole duplicates and thus two daughter centrosomes are formed. Both centrosomes
migrate to the opposite poles of the cell.
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Formation of Mitotic Spindle:

Centrosomes give rise to microtubules by joining tubulin proteins presertin cytonlasin.~, | |
The microtubules thus formed are called splndle fibres. CompIPfe set ¢rspindle fihers is
known as the mitotic spindle. ’ - | 7 =

Nuclear Changes: ] ' N %
By this time, nucleolus ar d'the miicizer enve! ope rava deqraﬂ 2d :md the spindle fibers
have invacdet, the centr"' space. /o

P

et N L

In hlgh.y Jacuglaed plant celis, “sucleus has to migrate to the center of the cell before
propilase. The! cells'.si plants lack centrioles. So, spindle fibers are formed by the

' 1(.q 0 Ca Inn o1 wbulin proteins on the surface of nuclear envelope during prophase.

Centromere

%Kmetochore

Non-kinetochore
spindle

Figure: Stages in Mitosis

ii. Metaphase: e (LHR26TE) )
The events that occur in metaphase are: ~0 [ > 4 M_ )
Attachment of Kinetochore Fibres: u AT N[O o=
When spindle fibers have.grown to a suf |crent Ieﬂg t, Joine, sp-n( Ie fiofes known as

kinetochore fibres attach veitn th i i |n>th 1ores, of “hromos e, Two kinetochore fibres
from or‘p.mm oles attach, with edct| ci-worﬂ s0Ime—"""

Formatian, of Mewp_haue “laig: =

Chromasoiries arrange themsety: Ls along the equator of the cell forming a metaphase plate.
At hmerat 01 luoh-Kinetochore fibres:

'-.:'I\ nuntber-of “other fibres (non-kinetochore) from the opposite centrosomes attach with
each other.

iii. Anaphase: (LHR 2015)
The events that occur in anaphase are:
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Contraction of Kinetochore Fibres:

When a kinetochore spindle fibre connects with the kinetochore of chromesome, it-staite
to pull toward the originating centrosomes. e '
Separation of Sister Chromatids: V[ | |

The pulling force divides the chrémbsome’s s ster higmatids an1 they obparate These
sister chromatids are novi <|s're.-Lhrvmo;(,meg nnd they are-puiled apart toward the
respectlve centrosomes. \

The othﬁr 'splr'ﬁe flbreu neri-L, netochore) also elongate. At the end of anaphase, cell has
sunce 2de iin seleraiing identical copies of chromosomes into two groups at the opposite poles.
. Rlopiiase:
Telophase is the reversal of prophase.
Appearance of Nuclear Envelope:
A new nuclear envelope forms around each set of separated chromosomes.
Decondensation of chromosomes:
Both sets of chromosomes, now surrounded by new nuclear envelopes, unfold back into
chromatin. Nuclear division is completed.
Cytokinesis:
Definition:
“The division of cytoplasm is called cytokinesis.”
Cytokinesis in Animal Cells:

e Inanimal cells, cytokinesis occurs by a process known as cleavage.

e A cleavage furrow develops where the metaphase plate used to be.

e The furrow deepens and eventually pinches the parent cell into two daughter cells.

Contractile ring of
Cleavage furrow  microfilaments

BESON00

Daughter cells
Figure: Cytokinesis in Animal Cell

Cytokinesis in Plant Cells: -~ A TN LA
e In plant cells, vesicl@s deriveri i (‘°!g| copamtu» “ncvc tc thr mlddle of the cell.
e These, vesicles fuse o ‘foron a |r°mbmnermup &a disc which is called cell plate or

nhrigracpiass, | | T \ -

e This\pi; i qrow 5 huiviard and more vesicles fuse with it.

e Finel! vy Itiie'membranes of cell plate fuse with plasma membrane, and its contents
' join the parental cell wall.
e The result is two daughter cells, each bounded by its own plasma membrane and cell wall.
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Q2 .,

. ""1"-| \|| 5'--]
Jl "'-\.‘ _| .h"\«..-

-

. mﬁl I..-..-::....: 1 1 .\H-\ =
N ."'\-\, ...-_n
- e A B -
— \esiies cnntan na oL s ) SDaughier cells
= ce-.-_/vall’rnterlaj kot P
] ' Fi]_.JI‘C' Viskinesis in Plant Cell
I')c=<|c '|b oS gnl |“a 1Ce Of mitosis. (Knowledge Based) (Ex Q. No 5)
I [™ ] (LHR 2016, DGK 2014, 2015, RWP 2014, SGD 2015, RWP 2015)

SIGNIFICANCE OF MITOSIS

The importance of mitosis is the maintenance of chromosomal set, i.e. each daughter cell
receives chromosomes that are alike in composition and equal in number to the
chromosomes of parent cell.
Following are the occasions in the lives of organisms where mitosis happens.
Development and Growth:
The number of cells within an organism increase by mitosis. This is the basis of the
development of a multicellular body from a single cell, i.e. zygote, and also the basis of
growth of multicellular body.
Cell Replacement:
In some body parts, cells are constantly sloughed off and replaced by new ones. New
cells are formed by mitosis and are exact copies of the cells being replaced.
Examples:

e Cells of skin and digestive tract
Red Blood Cells:
Red blood cells have a short life span (about 4 months). New red blood cells are formed
by mitosis

{ Féqure E‘evﬂlor)nemt ofa _-_H‘ F‘lqure Reqeneratlon in Sea Star
>II g!e el (wqwtun) infoa
/Ilﬂtrce!iulc r Rody—

!,Mj_ |n'>-!ru ok

Sbriie organisms can regenerate parts of their bodies. The production of new cells is
achieved by mitosis.

Example:
e Sea star regenerates its lost arm through mitosis
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Asexual Reproduction:

Some organisms produce genetically similar offsprings through ASexX1:3i i—reproduction: | L
! i | | 1

Mitosis is a means of asexual reproductlon —_\ -j.'= VoLl
— LT I b

Examme _ ul AR R r,
e Hydra reproduzes; asex'-"dly v buudrng { ne eelly, at) the surface of hydra
undergo mitosis, and TGrm amass cé Hec .JLIO Mitosis comcinues in the cells of
| bud Ang-itarovs < ino néw, f"ldwl"ll'.‘al

Ve etauﬂ&godcmt_m_ AR
_ Thejzams aivision lrapMnb during asexual reproduction, i.e. vegetative propagation in plants.

| e e |__—.—\.
-\.

Budding in Hydra Vegetative Propagation in Plants
Figure: Asexual Reproduction
Q.3  Describe errors in mitosis. (Knowledge Based) (SGD 2014)
Ans: ERRORS IN MITOSI
Cancer:

Errors in the control of mitosis may cause cancer.

Tumor Development:

All cells have genes that control the timing and number of mitosis. Sorrteim.ﬁs mlr,,rtamot*.ol :
occur in such genes and cells continue to. H;vrde It recnlro .mgrnwth Q-‘ abnormat%-}:?!-'“
called tumors. O ~ VAVALAN S o~
Types of Tumors: VA 78 \( (O \ Ui L
There -ire;_ mI:O\ wid ryn@s‘h tum(}as\_' -

i. Bewgr- Tumbrs, | i

j|| Mamnr*-wmors

L
- J |‘~ N ‘~‘~| A ‘uJ Eenign Tumors:
"“'.x" 5" - i . - - - . . -
As long as tumors remain in their original locations, they are called benign tumors.

L}
%
%
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ii. Malignant Tumors:

If tumors start to invade other tissues, they are called mallgnant or cancersug tumors,, and
their cells are called cancer cells. _

Metastasis: - | |«

Malignant tumors can send.cancer cells to-sthat b')O.v parts where nevv tiiiors may form.
This phenomenon is callea mirtesiadis'(spradilie of cisease,

W‘ﬂxﬁiﬂ»m

What i5 rinitosis? K, B) R ~  (LHR, GRW2013, BWP 2014, SWL 2015, RWP 2014)
Page,noi152, '
Wnat is the i ference between somatic and germ line cells? (K.B)
) (LHR, GRW 2014, LHR 2015, SWL 2015)
DIFFERENTIATION
The difference between somatic and germ line cells is as follows:

Somatic Cells Germ Line Cells
Cell Type
Somatic cells are those which form | Germ line cells are those which give
the body of organisms. rise to gametes.
Cell Division
Somatic cells undergo mitosis. Germ line cells undergo meiosis.

When was mitosis discovered. Who was the first to report the process of mitosis? (U.B)
Discoverer of mitosis:

In 1880*s a German biologist Walther Flemming observed that in dividing cell, nucleus
passes through a series of changes which he called mitosis.

What is difference between mitosis and binary fission? (K.B)

Mitosis Binary Fission

Spindle

Nuclear envelope disappear when spindle formed | Spindle is found inside the nucleus.

Cell structure

Mitosis occurs exclusively in eukaryotes Prokaryotes undergo binary fission e.g bacteria
Q.5 What is karyokinesis? What are its sub-divisions? (K.B) ~{CRW-G2 apie,
Q.6 Write the main features of prophase of nitsis. (k AT Y[ A0
Ans: Prophase of mitosis: \ y \ b —

Following are the characte. is. ica T or' anhiise 0f Initosis'

1. Chromatir! condenc'nc NG, High }Iy ordered structyre-calied chromosomes

2. Centrosamb (onsising Lf w\ 0 *erh&nln; Givide into two and migrate toward the opposite
poles. |

3~ Wudlar nembl a’m degraded and spindle fiber invaded the central space.

Q9 [ 'M!m [l 0.\aryotes do not undergo proper mitosis? (U.B)

“Arsd  Page no 156.
Q. What is binary fission? (K.B) (DGK 2015)
Ans: Page no 156.
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Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12
A_n:;:
1)z
ANS:

Q.14
Ans:

Q.15
Ans:

Q.16
Ans:

Name the phases of mitosis in order. (K.B)
Page no 152.
What is kinetochore? (K.B)
Page no 152.
What do you know aboutiiitotic ”-lnr"ue/ Mitoiic,spindies (K.B)
The complpte set of spiidie fivers, Iis |kitovm &s. niwstic spird ie. It is formed by
polymérizing misiotwkeles.| Micretubules arf-‘ a3sembled by centrosomes. They are made
up of tubulin proteirs.
What aie spiricle fibires? (K.B)
Pioe(ng, 53,
Enlist the important changes that occur in prophase of mitosis. (K.B)
Page no 152.
What is metaphase plate? Metaphase plate: (K.B)
“Arrangement of chromosomes on spindle fibers at the equator of the cell is called
metaphase plate.” Kinetochore as well as non-kinetochore forms the metaphase plate.
What is telophase of mitosis? (K.B)
Page no 153.
What is difference in cytokinesis in animal and plant cells? (U.B)
(LHR-G1, G2-2016, GRW-G2-2014, LHR-G2-2015)
DIFFERENTIATION
The difference between cytokinesis in animal and plant cells is as follows:

(MTN 2015, BWP 2015)

1%,

Animal Cell Plant Cell

In animal cells, cytokinesis occurs by a
process known as cleavage.
A cleavage furrow develops where the
metaphase plate used to be.

The furrow deepens and eventually
pinches the parent cell into two daughter

In plant cells, vesicles derived from Golgi
apparatus move to the middle of the cell.
These vesicles fuse to form a membrane
bounded disc which is called cell plate or
phragmoplast.

Finally, the membranes of cell plate fuse
with plasma membrane, and its contents

1 " _"]

cells. join the parental cell wall.
Q.17 Define phragmoplast. (U.B)
Ans: Page no 154. . -
Q.18 Why nucleus is only visible in mterphaS( Whlle chros ||u90m’;‘: a; 2 uriy v15| i du: ing
cell division? (U.B) \
Ans:  Page no 152. ' |
Q.19 What st 1p rtapes, It n: ii0sis? %B) 1 (LHR-G1-2014, LHR-G2-2016)
Ans: Page n¢ -455. | 'BRERIER -
Q.20 Define uegenemtmr (K. ?‘ ' (SWL 2014, DGK 2014, MTN 2015, SGD 2014)
ANg _Mm no 15a.
low’ aoes mitosis help in asexual reproduction? (U.B)
“Ans:  Page no 156.
Q.22 What can be the results of errors in mitosis? (A.B)
Ans: Page no 156.
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Q.23 What is difference between malignant and benign tumor? (A.B)
(LHR 2014, GRW 2015, MTN-2015, SGP.2075)
Ans: DIFFERENTIATION - s
The difference between malignant and benigr tumor iz as*iollows: .
r L) = 484 Benlpn o
o If the cells of tumor ‘invagae /¢thay | o | A4 lorg gs timicis remain in their
tis¢ao: ihey are-Caiieil :.la.’.ignar't - onigi=al location, they are called
turne, ~ benign tumors.
e The c=hls Cf mlmran* tamor are | e The cells of benign tumor are not
L called gancarsells. called cancer cells.
(3.2 De 1€4netastasis. (K.B) (BWP 2015)
Az Page no 178.

MULTIPLE CHOICE QUESTIONS (Topic 5.2)

1. Mitosis was discovered in: (K.B)
(A) 1860°s (B) 1870’s
(C) 1880°s (D) 1890’s
2. Who discovered mitosis? (K.B)
(A) Walther Flemming (B) Oscar Hertwig
(C) T. H. Morgan (D) August Weismann
3. The cells which form the body of an organism are called:
(A) Somatic cells (B) Epithelial
(C) Germ cell (D) all cells
4. The germ line cells give rise to
(A) Liver (B) Gamete
(C) Germs (D) Kidney
5. Germ line cells undergo:
(A) Mitosis (B) Meiosis
(C) Binary fission (D) Budding
6. Prokaryotic cells undergo a process similar to mitosis called: (U.B)
(A) Binary fission (B) Multiple fission
(C) Regeneration (D) Meiosis
7. The division of cytoplasm: (K.B) (LHR 2015, GRW 2012)
(A) Karyokinesis (B) Cytokinesis —
(C) Prophase (D) Metaphase _ Ly (o
8. The division of nucleus is called: (K B) o T enidbiay
(A) Karyokinesis _ - (37 L-YlOk!He‘WS AN
(C) Prophase ' = 7~ (O M ehpmse )
9. The divisien of cytoplasmiis) cal'ec ARPRALE
(A) Cytolinesis— _- . \ (A (‘B)’ Karyokinesis
(C)Cythsph 14 4 L L L (D) Cytosis
10. Mitasis ‘con! sisty 0. ghs S(:a (K B) (LHR 2014)
_ (lf \(hne ; (B) Two
Y MECYShree (D) Four
“21.” The genetic material in nucleus is in a loose thread like form called:
(A) Chromosomes (B) Chromatin
(C) Chromatids (D) Centromere

BIOLOGY-9 159



Chapter-5 Cell Cycle

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24,

16.

Chromatin is condensed at the onset of:

(A) Metaphase (B) Prophase .

(C) Anaphase (D) Telophas

A complex protein which is present in cefitromere-is cailed: ~ % |

(A) Centrosome . 4 (13) Certrouers |

(C) Kinetochore [ (D) Caromatic

A smalt-reund body fieer thesnycleus in {ha_ cvientdsm is called:

(A) Centricle! - . _\ ="(B) Centrosome

(C) Centrcrere, | \ ST (D) Both B and C

Burring mi (SI aNe il d|V|des into daughter cells: (K.B) (FSD 2014)
A - (B) 3

)4 (D) 5

Which of the following is the longest phase of karyokinesis? (U.B)

(A) Prophase (B) Metaphase

(C) Anaphase (D) Telophase

Complete set of spindle fibres is known as: (K.B) (RWL 2015)
(A) Chromatin (B) Kinetochore

(C) Mitotic spindle (D) Cleavage

Spindle fibers are formed during: (U.B) (LHR 2013, 2015)
(A) Prophase (B) Metaphase

(C) Anaphase (D) Telophase

Spindle fibers are made by special protein is called:

(A) Keratin (B) Tubulin

(C) Actin (D) Myosin

The chromosomes arrange themselves along the equator of the cell in phase: (K.B)
(MTN 2015, SWL 2015)

(A) Prophase (B) Metaphase
(C) Anaphase (D) Telophase
Which phase is a reversal of prophase? (U.B)
(A) Interphase (B) Metaphase
(C) Anaphase (D) Telophase
In animal cells, cytokinesis occurs by a process known as: (K.B)
(A) Regeneration (B) Cleavage
(C) Binary fission (D) Phragmoplast .
New red blood cells are formed by: (U.B) — >E IR (Y
(A) Mitosis ~1B) Meingiz~" " S |7~ A
(C) Multiple fission .(.u tlrarlf|5>|un ' ™
Which animal shows regwm ra'r- r.? KB)~ \ [ (DGK 2015)
(A) Amoeher AR AR .__.’B;J_ Paramecmm
(C)Sehslar '\ . " \ \ | D) Hydra
Buddirlg fekes| placa n (K, A
(M) olvox | LY L (B) Euglena
LG Seastar < (D) Hydra
Asexual reproduction in hydra takes place by: (K.B) (RWL 2015)
(A) Mitosis (B) Budding
(C) Cutting (D) Spore
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217.

28.

29.

30.

Tumors are produced as a result of errors in: (A.B) (LHR 2013)
(A) Meiosis (B) Mitosis - :
(C) Binary fission (D) Multiple fissies- [
Errors in the control of mitosis may cause:\(A.B) WD oGiz015)
(A) Cancer . - (13} Ulcer
(C) Constipation ' (0 Cough
The tumors which reitiain atchzir prediction site-are called: (A.B) (GRW 2015)
(A) Benicr. . —(B) Malignant
(C) Metasiatic, ! | ) ' (D) Cancerous

Ting )henomel ¢nofspreading cancer: (K.B)
) InfezEon (B) Regeneration
{C) Metastasis (D) Inflammation

Q.1

Ans:

LONG QUESTIONS

Define meiosis and describe its different phases. (K.B) (Ex Q. No 6) (FSD 2014)
MEIOSIS

Definition:
“The process by which one diploid (2n) eukaryotic cell divides to generate four haploid
(1n) daughter cells is called meiosis.”
Meaning:
The word meiosis comes from Greek word ‘Meioun’ meaning “to make smaller”
since it results in a reduction in chromosome number.
Discovery:
Meiosis was discovered and described for the first time in 1876, by a German biologist
Oscar Hertwig.
Phases of Meiosis:
Interphase:
The preparatory steps of meiosis are identical to the interphase of mitosis. It is divided
into the same three phases i.e. G1, S, and G2. Interphase is followed by Meiosis | and
Meiosis Il.
Meiosis I —. 1t
In meiosis I, the homologous chromosomes in a diploid cell separaii: a"'* two Nap. o'd'
daughter ceIIs are produced. It is the step immeiosis thatderis ale's ceﬁet { var o e
Steps: ) :
Meiosis I occurs in two mair s’rp""'.'

. mrynkmem - ¥ LA

. "‘/t')kresD. AL \

oIt/ Givided inthl—

1) “Prophase |

ii. Metaphase |
iii. Anaphase |
iv. Telophase I
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i. Prophase |

It is the longest phase in meiosis. I .'1: 1t

Condensation of Chromosomes: | LA
During this stage, chromatln condemesmtu chrnrncaL mee: WS L ST

S!naQSIS [ e " -'_. ._.-" _' '. | 'I II | | , '. .I W |
The homolngous chromo .omr~s Ine up wth ac ar)tn(_r and forem' pairs by a process

called syind r|s Y L
aylup — ' :._\\\.-_ -

-""'h

Bivaleri:| | 1 AL RS

Eac pc.lr-of chnloanuo bhromosomes is called bivalent.

|J | ' Irad

kJ LN "'Fam bivalent has four chromatids, so it is also called as tetrad.

.| = Chiasmata Formation:
The two non-sister chromatids of homologous chromosomes join each other at certain
points along their length. These points of attachment are called chiasmata.
Crossing Over:
The non-sister chromatids of homologous chromosomes exchange their segments. This
phenomenon is known as crossing over.

Chiasmata of Crossing over

Sister chromatids chromatids 2 and 3 has occurred

of a chromosome

Centromere

342 12 34 3 4
Non-sister chromatids I =y
of a homologous pair — [ I~ 1\ [ W\

Figure: Cros; ..r.q Over . S A | A
LY ey s L

Significance of Crossing ver; 7 | ¢ - VAV ALY )

The excharige of segms nt¢, resul’s in'the Lrg,wcrr':)ln L.{;r"u'bf genetic information. After
crossiriadver, wach pa;r of‘honﬂlb-ggu‘ chrginiosomes remains as a bivalent.

Nucleal Crar gest |4 L

C.arg ocomes .c:)rneﬁbe Tfurther, the nucleoli disappear, and the nuclear envelope

-'!.

AN | ‘ligivedinies.
Y {J RN oplndle Fibres Formation:
Centrioles, which were duplicated during interphase, migrate to the two poles and give

rise to spindle fibres.
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Attachment of Kinetochore Fibres:

The kinetochore spindle fibres attach with the kinetochore of chromosesaes. Whi'e ipe, i

PN

non-kinetochore spindle fibres from both sides interact —withi Eeci cthe[| Ty
kinetochore spindle fibres (from the oppcsiie poles)-ai Tach. 10/ pair of Chﬁdm:’)l)h"Cb In
mitosis, two kinetochore snindle f! brus a,!t:‘.,h mtr cne, (hlomo»ome —

_—_____________—_\,_

| =
D| INTERPHAS ] \
AEeAEE S
Chromatin and a Centrosome gg{ﬁﬂ:iﬂfﬁ;ﬁﬁﬁses
PROPHASE | METAPHASE |

Ch|asr_'nata Formation Formation of Metaphase Plate
Crossing Over

ANAPHASE | TELOPHASE |

i
[~ =S
= W by
i ; o
-__.-'..
o ) |
= | S e e i
I ~Chiasmata Break | R thua}nke Cellhas *
AL ,hromﬁsqr‘hes P-.lled RS F_apuo.u no. of Chromosomes

& b - T, TR, T S

'R LA Vo __-.F--q-dre:'Stéqesin Meiosis-I
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ii. Metaphase I:
Formation of Metaphase Plate:

The pairs of homologous chromosomes allgn along the equatrial gtans Torm ing 'tire
metaphase plate. | [ ( ¢ —
iii. Anaghase I:

Kinetoghore'spindle f.un.s shrrt':n It rﬂsult_ in ‘puting apart the chromosomes of each
pair. Siaze'orieichremaoshnte isipuliad towerd one pole, two haploid sets are formed. Each
chromozoin: il Gontairss & jpair of sister chromatids.

v 'I’I_pham i;

o ro f3oiTies arrive at the poles. Each pole now has half the number of chromosomes,
ut each chromosome still consists of two chromatids. Spindle network disappears and
nuclear envelope is formed around each set. Chromosomes uncoil back into chromatin.
Cytokinesis:

Cytokinesis, (the pinching of cell membrane in animal cells or the formation of cell wall
in plant cells) occurs and the creation of two haploid daughter cells is completed.
Interkinesis or Interphase 11:

After meiosis |, both haploid daughter cells enter a period of rest, known as interkinesis
or interphase II.

Difference from Interphase of Mitosis:

The interphase Il is different from interphase of mitosis and meiosis I. There is no S
Phase and so there is no duplication of chromosomes during this stage.

It is the second part of meiosis, and is similar to mitosis.

MEIOSIS 11

Phases of Meiosis I1:

It is divided into:

Prophase 11

Metaphase 11

Anaphase |1

Telophase 11

Prophase I1:
It takes much less time compared to Prophase 1. In this prophase, nucleoli and nuclear._ ;

envelope disappear and chromatin condenses. Centrioles move to th" polar reg|0r'° 1] 10'- \

make spindle fibres. — AN Y
Metaphase I1: AIIEAR RS AN
Chromosomes attach with KIL'letO(‘h' D Qplr‘dle f br eS| arr'j al gn ai th 2 ﬂquator of the cell.
Anaphase-H: Y \

Centrdmeras are Inav.:d an! 1 s'ate Chmrnatias are puIIed apart. The sister chromatids are
now cailed is e,r chl omoso T es) aivd they are pulled towards opposing poles.
Telphhase!ll: :

S tnarkea with unconmg of chromosomes into chromatin. Nuclear envelopes reforms.

Cytokinesis:
Cleavage or cell wall formation eventually produces a total of 4 daughter cells, each with

a haploid set of chromosomes.
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Q.2

Ans:

Q.3

Ans:

Describe significance of meiosis. (Application Based) (Ex Q. No 7)
(LHR 2014, GRW 2014, SWL 2014, 2015, BW 2615, SG5-2014)

SIGNIFICANCE OF MEIOSIS. <™, | [
Role of August Weismann: '
The significance of meios’s for reuzzduction ard Infieritanse was ce<cr|bed in 1890 by a
German bialogist August Vi/erstnann. 142 pointen ot that:
“Meiok i-s'wa‘ socessaiy 1ot enly-tc rhaintaii-the number of chromosomes in the next
generatior|, but algp o broduge variauons in the next generation.”
Maiji terande ot Chicrnosome Number:

Iv2igsisyie-<ssential for sexual reproduction.

in Humans:

In humans, diploid gamete mother cells or germ line cells undergo meiosis to produce
haploid gametes. Male and female gametes unite to form a diploid zygote, which

undergoes repeated mitosis and develops into a new human.
In Funagi and Protozoans:
Many haploid fungi and protozoans produce haploid gametes through mitosis.
In Plants:
Plants’ life cycle shows alternation of generations.
e The cells of diploid sporophyte generation undergo meiosis to produce haploid
spores.
e The spores grow into haploid gametophyte generation.
e Gametophyte generation produces haploid gametes through mitosis.
e The gametes combine to produce diploid zygote. Zygote undergoes repeated
mitosis to become a diploid sporophyte.
Production of Variations in Next Generations:
The chromosome pairs of each parent undergo crossing over during meiosis. So daughter
cells, i.e. gametes, have genetic variations. When gametes fuse to form a zygote, its
genetic makeup is different from both the parents. Thus, meiosis allows a species to bring
variations in the next generations.

Adaptation:
Beneficial variations help organisms to adapt better to the changes in the environment.

Describe errors in meiosis. (Application Based) . (EXQ.NoTy wall
ERRORS IN MEIOSIS — [T\ (CAL
Disjunction: i e ALY N e e’ S

During anaphase |1, chromosomeq mepr.me aﬂCr go \th :)p00>|tt roles whlle during
anaphase 11, sister chromon orwefsspauae Tn|5|»cql;-eu cisiuriciior],

Non- dg[,nc on;—"_ L A
Sometiiiies| trﬂ Stp-'ll'oflk)n (_.f "r.%nuaomes or is not normal and it is called as non-

disjinctior..

(onsequerices or 'Non-disiunction:

Nori-disjunction results in the production of gametes which have either more or less than
the normal number of chromosomes. If such an abnormal gamete fuses with a normal
gamete, it results in an abnormal number of chromosomes in the next generation, for

example 45 or 47 chromosomes in humans.
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Q.4  Give a comparison between mitosis and meiosis. (K.B) (BWP 2014, DGK 2015, SGD 2015)
Ans: MPARISON BETWEEN MITOSIS AND MEI I ) —
A comparison between mitosis and meiosis is as follows: . [ [~ ~

PROPHASE

Homologous chromosomes do not form
pairs. There is no crossing over.

PROPHASE |

e In prophase I, there is pairing of
chromosomes and crossing over between
homologous chromosomes.

METAPHASE METAPHASE |
e Single chromosomes align to form | e Homologous pairs align to form
metaphase plate. metaphase plate.
§ 2 e
\
T ANAPHASE ANAPHASE |
e Chromosomes break and individual | ¢ Individual chromosomes are pulled
chromatids are pulled towards poles. towards poles. -
r . . =il
.'\'..‘h“.

.:1 \@ r_. \

"JA‘J :HT p CELLS

J D"\u;rmr fuclei contain diploid number of

“‘chromosomes.

Each chromosome has single chromatid.

DAUGHTER CELLS

e Daughter nuclei contain haploid number
of chromosomes.

e Each chromosome has two chromatids.
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SHORT QUESTIONS (Topic 5.3)
Q.1  Who had discovered meiosis? (K.B) _
Ans:  Oscar Hertwig: A EE
Meiosis was discovered by German blolog st'Dscar kel rwv* in'1]7¢.
Q.2  Define meiosis. (K.B) (LHR 2013)
Ans: Page no 161. ' - ) '
Q.3  What is thedifference-betwegn diplciid end haploig-celis? (K B) ((JRW 2012, SGD 2014)
Ans: DIEFERENTIATION PETWZEN-DIF-OID AND HAPLOID CELLS HAPLOID CELLS

PO R Haploid Cells

Definition

| Thelcallzin wivich ciiromosomes are in pairs
i w‘.wolnclr gous pairs) are called diploid cells.

The cells with half the number of
chromosomes i.e. chromosomes are not in the
form of pairs are called haploid cells.

Example

e Somatic cells

| ¢« Gametes

Q.4  Define synapsis. (K.B) (FSD 2014)

Ans:  Page no 162.

Q.5 What is chiasmata? Chiasmata: (K.B)

Ans:

Q.6  Differentiate between bivalent and tetrads. (K.B)

Ans:

Bivalent Tetrads

Homologous Each bivalent has
chromosomes  line | four chromatids so it
up with each other | may be called
and form pairs | tetrads.
called bivalent.

Q.7  What is the difference between meiosis I and meiosis 11? (K.B)

Ans: DIFFERENTIOTION

The difference between meiosis i and meiosis ii is as follows

Meiosis i

Separation

Meiosis ii

In Meiosis I, the homologous chromosomes in
a diploid cell separate and so two haploid
daughter cells are produced.

In meiosis I, two haploid cells separate and so
four haploid daughter cells are srodused. Kisinz"
second part of meiosis aml 5 S qlrn-' Tt mwcsle

Gemetlc VEri! 1t|on

variations.

Prophaselta<e¢, MrEGme. .

(L'—Ir? 2013, SWL 2014, MTN 2014, DGK 2015, BWP 2015, SGD 2015, RWP 2015)

narEGme. (o 4 e B Pwpnase [0 takes less time.
Q.8  Descrite D40 e,>s 01 Ciossing cveiin me|03|s’> (K.B)
£ .IF'H'QIF‘ no 162
S | MYt s the contribution of Thomas Hunt Morgan? (A.B)
“Ans:  Page no 162.
Q.10 What is interkinesis? (U.B)
Ans: Page no 164.
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Q.11
Ans:

Q.12
Ans:

Q.13

Ans:

What is the importance of meiosis according to August Weismann? (K.B)

Page no 165.

What kind of error can occur during meiosis? (A. B)

Page no 165.

[(GRV2014, F 3D 2014

State any two major differsnces ! 1e1wepr‘ mitosis and mvlcsr (| B)

PROPHASE

"Homologous chromosomes do not form

pairs. There is no crossing over.

mmlxm

MEIOSIS

PROPHASE |
In prophase I, there is pairing of
chromosomes and crossing over between
homologous chromosomes.

METAPHASE

METAPHASE |

e Single chromosomes align to form Homologous pairs align to form
metaphase plate. metaphase plate.
MULTIPLE CHOICE QUESTIONS (Topic 5.3)
1. The word meiosis comes from which language? (K.B)
(A) Latin (B) Italian
(C) Greek (D) French
2. Who discovered meiosis? (K.B)
(A) Walter Flemming (B) Oscar Hertwig
(C) August Weismann (D) T. H. Morgan
3. Meiosis takes place in: (K.B)
(A) Eukaryotic cells (B) Prokaryotic cells
(C) Haploid cells (D) Cyanobacteria i
4. Those cell which give rise to gametes are called: (U.B) = (LHR26T45 5\ | !
(A) Somatic cells (B) Spindle Fibers—, [ [~ | [ L'\
(C) Germs line cells . - \D) Neurw B~ NN (O NO~—
5. Meiosis was discovered in(K.B) \. : IREE -
(A) 1875 (I':) 1t7o '
(C) 1877, — D} 1875
6. In meigsis) oné d plovd "e|I d| i‘id\\o\ n1o fiow many haploid cells? (K.B)
(A) 2 \ (B) 4
- (C) € (D) 8

(A) Pairs
(C) Crossing over

' "1J|,1I itiraeans the cells in which chromosomes are in: (K.B)

(B) Recombination state
(D) All of these
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8.

10.

11. .

12.

13.

14.

15.

16.

17.

18.

19.

20.

The longest phase in meiosis is: (U.B) (SGD 2014, BWL 2014)
(A) Prophase | (B) Metaphase | - —
(C) Anaphase | (D) Telophase I .

In which phase chromosomes form a meiaphase nlale 7 («Bj ™, W |

(A) Prophase . * (B! Meiaphase |

(C) Anaphase Dy Telo pt ase

Genetizvariations take place/during; (K.2)

(A) Proehasell - LT _ ~—(B) Prophase Il

(C) Anaohase ! | Wy ' (D) Telophase Il

Iy, which phas= of-meiosisl the pairs of homologous chromosomes align along
(e ietaria plane forming the metaphase plate? (U.B)

{A) Prophase | (B) Metaphase |

(C) Anaphase | (D) Telophase |

The process in which homologous chromosomes line up with each other and form
pairs: (K.B)

(A) Tetrad (B) Crossing over

(C) Chiasmata (D) Synapsis

Who discovered crossing over? (K.B)

(A) Walter Flemming (B) Oscar Hertwig

(C) August Weismann (D) T. H. Morgan

The phase in which crossing over occurs: (K.B) (FSD 2015)

(A) Anaphase (B) Metaphase

(C) Prophase 11 (D) Prophase |

The two non-sister chromatids of homologous chromosomes join each other at: (U.B)

(A) Centromere (B) Kinetochore

(C) Chiasmata (D) Sister chromatids

After crossing over, each pair of homologous chromosomes remain as: (U.B)

(A) Tetrad (B) bivalent

(C) Condensed (D) All of these

Thomas Hunt Morgan observed crossing over in Drosophila melanogaster in: (K.B)
(MTN 2015)

(A) 1905 (B) 1907

(C) 1909 (D) 1911

August Weismann described the significance of meiosis in: (U. B)

(A) 1890 (B) 1891 =2 LA

Many haploid fungi and r"’otozoam presuce) hé p10|d gdm=tes thruugr. (U B)

(A) Mitosis Wil Y (I':) Miainsis )

(C) Rege ’PI‘c’[IOﬂ —{D} Buading

The dlp‘*“l’i <c.0r phytt gonel afl\iq nroadces haploid spores through: (U.B)

(A) Mitasigh ) L (B) Meiosis

- (C) Eludding| '\ = (D) Fragmentation

' Gasreleptiyte generation produces haploid gametes through: (U.B)
(A) Mitosis (B) Meiosis
(C) Grafting (D) Fragmentation
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22.

23.

The abnormal separation of homologous chromosomes during anaphase I of meiosis I: (A.B)

(A) Disjunction (B) Non-disjunction

(C) Synapsis (D) Crossing evers * | |
The abnormal number of chromgsames in nLsTans: (K.g) '

(A) 45 or 43 ' - ~ (EX)147 Cr 45

(C) 46 - . ADy 23 Huimologous palrs

i s RPOPYQSKS AND NECROSIS

Ans:

LONG QUESTIONS

Wiiite & riote on apoptosis. (A.B)
(GRW 2012, 2013, LHR 2014, 2016, SWL 2014, RWP 2015) (Ex Q. No 9)

APOPTOSIS
Definition:
“The type of cell death which is well-programmed and regulated is called apoptosis.”
Rate of Apoptosis:
In an adult human, 50 to 70 billion cells die by apoptosis each day.
Mechanism:
Break Down of Cytoskeleton:
During Apoptosis, cell shrinks and becomes rounded due to the breakdown of
cytoskeleton by enzymes.
Degradation of Nucleus:
Chromatin undergoes condensation and nuclear envelope breaks. In this way, nucleus
spreads in the form of several discrete chromatin bodies.

Blebs:

Cell membrane makes irregular buds called blebs.

Apoptotic Bodies:

Blebs break off from the cell and are now called apoptotic bodies.

Phagocytosis:

These apoptotic bodies are then phagocytosed by other cells.

Significance of Apoptosis: _ o\
Apoptosis is important in the following wzys: e _- N[ o \o=
Cellular Damage and Stress COhdlflOﬂ“ ) ' T

Apoptosis can occur wher! & céil'is (e mag 2d) or mderv‘ stress r‘ondltlons Apoptosis
removns ne dam”.g"d ceil, preven\wnq it 1. cmigétting further nutrients.

Infectmn' !
ADGjtosis p.e\;n 1t< the opread of infection.

*, Develanrsental Stages:

Apoptosis gives advantages during development. For example, during the formation of
fingers, the cells between them undergo apoptosis and the digits separate.
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Q.2

Ans:

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Write a note on necrosis. (A.B) (LHR 2012, SWL 2015) (Ex Q. No 9)
NECROSIS —(

Definition: A

“The accidental death of cells ancTiving t! ssiis is'called necrosis.”

Difference from Apoptos's: -

Necrosiz.i5 less seaueitial than Apoptesis,

Causesoi INerrogist

Ther? ar's rany!ceuses of .|ecr05|s mcludlng

[ e cindary
e Infection
e Cancer

e Hypoxic environment
e Lack of proper care to a wound site
e Spider bites
Mechanism:
The mechanism of necrosis is as follows:
Release of Lysosomal Enzymes:
During necrosis, there is a release of special enzymes from lysosomes.
Lysis of Cellular Components:

Lysosomal enzymes break cellular components and may also be released outside the
cell to break the surrounding cell.

Damage to Surrounding Tissues:

The cells that die by necrosis may also release harmful chemicals that damage other
cells.

SHORT QUESTIONS (Topic 5.4)

Define apoptosis and describe its advantages. (A.B) (LHR 2015, RWP 2015)
Page no 170. o
Define blebs. What is another name of these? (K.B) _ (LHR20AT-, | [
Page no 170. — 1\ ([ )
Define necrosis and describe its causes. () AT N
Page no 171. _ ) \ P
i
Mﬂ?ﬂi
The ptogramnied gel. death ’A@\ -~
(A) Necroses 11 ) Y : (B) Apoptosis
(C) @ndoeytosis| | L (D) Exocytosis
“lman aglult Framan, the number of cells that die each day by apoptosis: (K.B)
£0)-30 - 50 billion (B) 40 - 60 billion
(C) 50 - 70 billion (D) 60 - 80 hillion
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3.

Blebs break off from the cell and are called: (K.B)

(A) Apoptotic bodies (B) Lysosomes

(C) Phagocytes (D) Food vacuoles—

The accidental cell death: (A.B) ' (BEEVAS2015)
(A) Phagocytosis . (13} Apoptosis

(C)BothA & B (L) Nacrodis

AN WERIEVS

MULTYRLE CHOICE QUESTIONS

5.1 CELL CYCLE
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N

REVIEW QUESTOINS
MULTIPLE CHOICE QUESTIONSHaS

In which stage of the cell cycle each chlorwomrrx iS dl"‘“Cit”O and st Lonsisis of
two chromatids? (K.B) :

(@) G1 (b)

M . W ANGE

If you gizserveia cell like this nine, what pnase of mitosis is it? (U.B)

ED

(@) Anaphase (b) Telophase

(c) Metaphase (d) Prophase

During which phase of mitosis are spindle fibers formed? (K.B)

(@) G2 (b) Interphase

(c) Prophase (d) Metaphase

In which stage of cell cycle, the cell is preparing enzymes for chromosome duplication? (K.B)
(8) G1 (b) G2

(€S (dM

Which of the following stage of cell division is very different for animal and plant
cells? (U.B)

(a) Metaphase (b) Anaphase

(c) Telophase (d) Cytokinesis

Prior to cell division, each chromosome replicates or duplicates its genetic material.
The products are connected by centromere and are called: (K.B)

(a) Sister chromosomes (b) Homologous chromosomes

(c) Non-sister chromatids (d) Sister chromatids
The process of mitosis ensures that: (U.B)

(a) Each new cell is genetically different from its parent

(b) Each new cell receives the proper number of chromosomes

(c) Cells will divide at the appropriate time

(d) Chromosomes duplicate without errors

Cytokinesis in a plant cell is characterized by: (K.B)

() The equal division of homologous chromosomes —~n \
(b) A pinching off of the cell membrane to dividethacell |\ 5 " | [ =)
(c) The formation of a cell;piate in b cviopladr | | e o

(d) The movement of chrornosgm; s fm N ihe mgtaps .ase p':te

Whichk” o: th¢ following is U nnhu ml*osm arid 1ot a part of meiosis 1? (K.B)
€)) Honio! icgdus mromo)om=s pur &vning bivalents

(b) Homiolpgois, chremodsimes cross-over

R, _)c-) Chroingseraepairs are broken during anaphase

()*©hromatids separate during anaphase
Which event distinguishes meiosis from mitosis? (U.B)
(a) Condensation of chromosomes (b) Loss of nuclear membrane
(c) Formation of metaphase plate (d) Pairing of homologous chromosomes
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11.

12.

13.

14.

15.

In which stage of the cell cycle most cells spend their lives? (U.B)

(a) Prophase (b) Metaphase

(c) Interphase (d) Telophase -
Which of the following distinguishes meios’s from-mitosis? {C.Bj |
(@) The chromosome numher, is recuced

(b) Chromosomes undergo crnssiity OVer :

(c) The-gajighter cells-are-ganeticallly Gt ferﬂﬁtf ‘ore-tine parent cell

(d) All'a£ the anove

For mitodis, the \chremodome of ceII dupllcates during interphase. When do the
aiwrbmotor q=.s d irdicdte for meiosis? (U.B)

{e.Beltre-meiosis | (b) Before meiosis I

(C) During meiosis | (d) Do not duplicate

Find the correct statement: (U.B)

(a) Homologous chromosomes form pairs during mitosis

(b) Chromosomes do not duplicate in the interphase preceding meiosis |
(c) Homologous chromosomes form pairs during meiosis but not mitosis
(d) Spindles are not required during meiosis

What reason would you suggest for the fact that the total DNA content of each
daughter cell is reduced during meiosis? (U.B)

(a) Chromosomes do not duplicate during the interphase before meiosis |
(b) Chromosomes do not duplicate between meiosis | and Il

(c) Half of the chromosomes from each gamete are broken

(d) Sister chromatids separate during anaphase of meiosis |

ANSWER KEY|
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UNDERSTANDING THE CONCEPTS

1. What is cell-cycle and what are its main phases? (K.B) ) ¢
Ans: See the LQ.1 of (Topic 5.1) ' re
2. The S-phase of interphase is import! nf and ='ce)l pan Lever: divide wuh()l it iz Justify. (U.B)
Ans: Q’i’é@é&l’gi;@"_f___ '
S Phasg i called a5 thie_synthesis phise
In this pnese: '

Eveijts of 5\Phase:
| " (el auplicates its chromosomes.
e Asa result, each chromosome consists of two sister chromatids.
Importance of S Phase:
e This step is characterized by DNA Replication.
e This phase is important because correct duplication is essential for cell division.

e It enables daughter cells to receive the same number of chromosomes as the
parent cell. Each daughter cell will have 2n number of chromosomes, which is
same as the parent cell.

e |If S phase does not occur, chromosomes and thus DNA, would not duplicate, and the
cell would not enter M phase as chromosomes will not consist of sister-chromatids.

3. How would you state the events of prophase of mitosis? (K.B)

Ans:  See the LQ.1 of (Topic 5.2)

4, Make a list of the events of mitosis. (K.B)

Ans: See the SQ.5 of (Topic 5.2)

5. How is mitosis significant? (A.B)

Ans: See the LQ.2 of (Topic 5.2)

6. Describe the events that occur during the phases of meiosis 1? (K.B)
Ans: See the LQ.1 of (Topic 5.3)

7. Describe the significance of meiosis. (A.B)

Ans: See the LQ.2 of (Topic 5.3)

8. Contrast mitosis and meiosis, emphasizing the events that lead to differen? sutcoines. (K-£"
Ans: COMPARISON BETWEEN MITOSIS ANDASEIOS] 3

Feature pigpsis lmmwm_xﬂ

The type,of celi-Zivision-in \whith'a ‘ The type of cell division in which
cell divideg'intoitwd daughter ceiis;. o€ diploid~(2n) eukaryotic cell
Definiticy | — [ each with-thie_'same_nuiwder of | divides to generate four haploid

| chremaosomes—as “were present in | (1n) daughter cells, i.e. with half
'_ the parent cell. the number of chromosomes.
= "n"‘."ﬁeo.‘cells = |'It occurs in somatic cells (cells | It occurs in germ cells (gamete
AN that make up the body) producing cells)
Number of divisions One Two
Blvalent/t_etrad No Yes
formation
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Number of daughter Two Four
cells _ B TaN
Pairing of homologous No | Yes
chromosomes — L W w11 W Y T L I
During, Anaphase” 1l, and not

Centromere Splitting

Durinc=Anaphase!

J\during

9. D+<c ibe N3 rdsis-and apoptosis. (A.B)
J AN Sbethé-Q.1 and 2 of (Topic 5.4)
SHORT QUESTIONS
1. A nerve cell does not divide after its formation. In which phase of cell-cycle is it? (U.B)
Ans: Page no 196.
2. How is cytokinesis different in plant cell as compared to an animal cell? (U.B)
Ans DIFFERENTIATION
Cytokinesis of plant cell is different from animal cell in the following ways:
PLANT CELL ANIMAL CELL
FEATURE CYTOKINESIS CYTOKINESIS
Contributing Vesicles from Golgi apparatus | Cell membrane
component
Dividing structure | Phragmoplast Cleavage Furrow
Location At metaphase plate region In the middle of the cell
o Inward pinching of cell
Direction Outward growth of cell-plate membrane
Involvement of cell Yes No
wall
The vesicles fuse to form a cell- | The cleavage furrow forms
plate called ‘Phragmoplast’ | where metaphase plate used
Summary of Process | which grows outward and joins | to be, and deepens from both
the parental cell membrane and | sides to pinch and divide the |
cell wall to divide the cell. cell. _ N e
3. What type of cell division occurs when our wounds are hﬂa'~u° (A F-S)
Ans: Page no 196. . -
4, Plants do not make theirge mete, .bv Mmeiusis. H'.)v;_' |s;.:_he.t r.l(l_,_.B)
Ans: Page no 197 4 '

 Crossinggver_

Variatior's

lazritica! aznastype as parent cell

Yes

Different genotype from parent
cell (variations are produced)

A 1
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KIPS ASSIGNMENT
LET’S DRAW AND LABEL, w

(A) Phases of Mitosis
Instructions:

»y
/

—~

o Draw ‘nejcelis showing-different phesé.: of mitssis.

Interphase ' Prophase
o

Metaphase Anaphase

Telophase Cytokinesis
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(B) Crossing over during prophase (1) B :“'ILT-:'_-.““'.
Instructions: By N~ e
. ) . e S22 (A
e Trace the patterns of chromosomes as givep-in diagram .~ 'f,kkm‘hﬁl | 7o\
— i I|I = |1 I|I s | \ "_____a,_.'- -
Sister chromatids | Chiavmata g7 |\ C';Irc:'.:ssn'.pg.la oyey I". Rl'; [
of a chromosome | | ct_z-;a;‘.ﬁhli,'.is]’? gng 8 | hpspckgrred '\ o | |
- i AT i i LY = ) = Lo
g R \ AYAT 'lI\ i 4'.""’ L "'I S —"'-./"— ~ z,
{ AN Wt Q\"{r-x{ AR ""'%I_x_,-'“g-"\ N / T v &
== 4 WY v AN Th N | S I e N v/ (’ I N A T
AL LR AA ST b B L4 | b 1o
- 1 L L Il\i.l.\,— I|\//\/|| 'l\//\/|| R | | o
- VAL LU = AN A T |
m PR N | 0 B = 7 AN t Eghidh g A [
ININAVAE NI TR S ST
:‘-.L_'.:I,Jl\'{'_J“x_ e \(\//H :l::l,‘l‘ 'I'H':"' TR
[ WUy Pyt Pt A \l\l
N ‘\”/’/ |l‘||'|ll ,,l\ll'I|| lllll \\\||||
P NN ERIARE 1 [T
Centromere  / 1Y\ ) ,u'/‘ul |I'/‘I| T [T
P AR P TR AL Pl L
Pty Y v N VA N H'l' L 01
l"'l‘\\|| II/"l\“\l‘ //I'I' |‘|\|‘ ’k\\ I//(‘\
[ T T A A R N Lol g d A Iy
|:||:| |‘|‘I,I' l|‘\':l' ,II\\ [
‘\ \\ ‘\ /I d /I \\.\\ ) /I_.f_.l \\ S /I_.f_/ \\ll /l_./' ‘\_l\ L'fl
(C) Cytokinesis in Plants
Instructions:
e Trace the patterns and marks the labels
\\)\ _______ r __________ I
e e g Py vmiimiobmdis.. I miosibbad | Sl 1
I’/ I T e AN }
I () W W f!
'I o T n A 1!
I 2N I P! [
HO OO e ;
I ) A 11 | Y | | /
|| ,/2/_§\ || :l ~— \\\//” - g II :I - e :l o I-.';'\-\.I
| o Il P ol ~I A O
| 1o\ 11 ) r"|<':_.- y! ') 1N
\\ #1 N 21N 5 R UPAS
Nezzzooxzt Naoohee sl e i [ Le o
7 AT AT AT
il = _r"f_|_ W '.—f|>'| L L |
# FaRiiP |V N
/ SRRYZAR BRI\ L
~ ’.:"l. o~ I".I " W il
T 1
= | IIl|'| ' ! I'n | ?“% III. .
BIRIERE R
PR TR II'_'. I"L L
(. i =
- ) b\ '._ .
JNIARE
=, '_\J’I\\-I Q-
S, f\ﬂ\x}l A N
l'\‘~| | \_.I A
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SELF TEST N
Time: 40 min . - Mz.rj‘{s 25
Q.1  Four possible answers A, B, C and D te-cach questisyara given, riari the, eoirect
answer. _ o AT _ - (6x1=6)
1. The major phases of cell tytle ars7K.3) ' L
AL~ 1 VWL B2
©3 L s T (D) a
2. Whiith ¢ne of I e 'Fo:!o\/vmg is the premitotic phase? (U.B)
M N seY- (B)G 1
' (C) G2 (D) S
3. The phase of mitosis in which sister chromatids separate: (K.B)
(A) Prophase (B) Metaphase
(C) Anaphase (D) Telophase
4. Which phase is a reversal of prophase? (U.B)
(A) Interphase (B) Metaphase
(C) Anaphase (D) Telophase
5. Uncontrolled mitosis may cause: (U.B)
(A) Cancer (B) Ulcer
(C) Constipation (D) Cough
6. Which one is not the function of mitosis? (A.B)
(A) Asexual reproduction (B) Budding
(C) Gametes formation in animals (D) Regeneration
Q.2  Give short answers to following questions. (5%x2=10)
Q) Define mitosis. (K.B)
(i) Enlist the important changes that occur in G2 phase. (K.B)
(ili)  What is non-disjunction? (U.B) — 3 )
(iv)  What is necrosis? (K.B) _ ta \ O\ WA
(V) Explain ananhase | of meic__si:-,_ ) (E\.E’j) \ : _. . )
Q.3  Answerths f‘)"l-()\x'ﬁ:ﬁg_ 'c,p.e'_s;;lio.:rs _i\rﬂ._\:del'? A" (5+4=9)
(@  Desgribe the ei-:é-nt_'E_“- Of Lai yékihesis in mitosis in detail. (<.B) (5)
_ (i) | '\'\7!";'tj3 annte on apoptosis. (K.B) 4)
WNeter -

Parents or guardians can conduct this test in their supervision in order to check the skill
of students.
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