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" Cell Division and Cell Cycle

’ w -Q.1. Write note on ‘Mitosis. -
Ans. Mitosis which is meant for multiplication of cell number and meiosis
~which help inalternation of generations: ‘Meiotic’ divisi_on' always
_(un]ess it 1s abnormal.meiosiS) reduces the chroniosome number.to -
~ half, which is restored to normal diploid number at the time of zygote
formation. . , e
: - Mitosis ,
- ~The development of an individual from Zygote to adult stage take place
_ through mitatic cell divisions. Cell division help in growth also by way of
- increasing_surface. area of the cells. ‘Therefore mitosis, is necessity for
" mdintenance and per petutation of life. S . h -
_ Growth should be that is should give rise to two daughter cells, which
| should resemble . each other and -also the parent cell qualitatively and
" quantitatively. The basic outline of such a cell division is the same in all
. kinds of living forms. It consists of following stages forming a cell cycle. It
should be realized that mitotic division is a continuous process and its
division. into stages is done only for convenience of description.
~ Cell cycle (Interphase and Mitosis) *
In continuously dividing cells, an individual cell passes through four
Table 1 and diagrammatically shown' in Fig. 4

' phases, listed in
‘ Tab.le'Different_ phaSes of'a mitotic cell cycle.

Duration in hours

. Parts of Phases ."""Dés‘cripti'on’of_ Viéia. | Mouse . Human
cell cycle .~~_phases faba | L | HeLa
A ; | —p. Cells | Cells

Interphase| (G| |Pre DNA-synthésiS' iJhase. BNUAE By 12
/.5 |DNA-synthesis phase . 1 6 les | 10

G, Poét_ DNA-synthesis phase i2 34 | 3

Mitosis [ .-M ‘[Mitotic phase . ] o 4 ]




- takes place during M phase.
* Durations of different -

of each ,chromosome i

- two chromatids will no

s

_www.dreamtopper.in‘ B.Sc. Bi‘-’t‘-’c.hnoio

112 =
B 8y -

Gy is aresting phase;
d‘g“‘i“g"’sl phase, DNA
Synthesis takes place and
G, phase is again a resting
phase  following DNA
synthesis.  These three
phases viz. Gy, S and Qz
constitute interphase, W}}lle,‘
the . main mitotic division

phases vary not only in : ' —
different materials, but also  Fig. Diagrammatic representation of cell

cycle
in_different tissues of the ©f mouse L cells doubling every 24 hours

A (redrawn from Levin's Gene Expressiog-z_ :
same organism. These may ~ b X .

alsovary in cells in culture using different culture media. The durati‘o’n.s' of
different phases in three materials are given in Table 1. The m.ltot;cphasg

consists of the following stages -

(1) Prophase : At prophase (after DNA synthesis is already. completed
during interphase), the cell is still preparing for division. At the beginning of
prophase chromosomes appear as thin, filamentous uncoiled structures,
Chromosomes become coiled, shortened and more distinct as the mitosis
progresses through prophase, which is of much 'longer,durati(’)n than
other stages. The durations of different stages of mitosis in four organisms
are presented in. : B : & B

Table 2. Durations of d’ifferent,stag"es of mitosis in -
& four different materials. - :

Material _ Duration in minutes
| Pro- Meta- | Ana- | Telo-
= ; o _Bhase | phage phase | phase
1. Mouse (spleen) 1 21 - AR AN B
2, Grasshopper (neuroblasts) 102 | 13 9 57"
3. Onion (root tip) 71 6.5 D4 38
4. Pea (root tip) - 78 DTS B o T ]
A — | 14 4 42 ] 132
An important characteristjc of '

nto two sist ropo prophase i longitudinal splittins
conspie T Chromatids, Double structure of eadh

chromosome thus may be conspicug :

. ) -Uous g PN args L e e

this stage are attached only 4t centrome::a;rekfffphase, Sister chromatids 4|
, i

S . n . et that
W IeMain attacheq ¢ <. VAl be at this position th?
appears gt | ched to Spindle tybyle. Soon after th

nuclear membrane dis a ( ‘
SR © Prophage, Similarly, nucleolus als?
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dlsappears before the cell enters mitotic metaphase Howevel' there are
© yariations available with

respect to' the disappearance N“91°°1“s ’Cemrosome
~of nuclear membrane and the - \ :
nucleolus.

2. Metaphase : At-the.
prophase or early metaphase; .«
spindle  tubules  start
appearing. These tubules get
attached to chromosomes at -
centromeres.. The chromo-
somes . begin  active
movemeént  leading  to
arrangement - of chromo-
.somes in  the centre or at

: equatorlal plate. The spindle
apparatus, which helps in
-arrangement  of  chromo-
somes at the plate, is formed
with the help of centrosome
particularly in case of animal
cells. As two centrioles
separate, astral rays appear . °
radiating outward from each
centriole. These will join and -
form spindle fibres. In most v

Pl'fm_tsa' centrosomes \ Lt (g) cytokinesis (h) daughter cells
missing but spindle _
- apparatus is still formed.

3. Anaphase : After spmdle is formed. and chromosomes have arranged
on equatorial plate, chromosomes split at centromeres - also. Slster
centromeres. separate from each other, so that the two sister chromatids are
separate structures and can now be called chromosomes. These sister
chromatids or daughter chromosomes now move towards opposite poles of
spindle. It seems that there is repulsmn between centrosomes and that there is
contraction of spindle fibres which helps the movement.

4. Te!ophase After anaphase chromsomes reach the poles nuclear

~membrane is reconstructed around each group of chromosomes giving rise to
one nucleus at each pole. The nucleoli -also reappear at this stage.
Cytokmesns

D1v151on of one nucleus into :two is often called karyokm o
_followed by cytokmesw which: dmdes cytoplasm mto t“o esis and is
' cell .

brOught about in two ways i s and can be °

pmdle

g duphcanon
a) early 'rOphase ’“.G

(b) mlddle prophase -

g,
N

'.»__.'.
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s, outer layers are more ﬂeXibl’e-&ug‘t-‘o

'}Cel'l' furrow : In 'c.aSe of aﬁimal

~ absence of cell wall. In such cases, @ circular con,sn"(licqutappe?;s o equator :
and it converges on all sides finally separating two daughter cells. - Sy
» Cytoplasm Nucleus ' /'-\\ T
: . -’ —-v - K = ., '.~/. ‘
/ A )
Circular Cyt'okinek—/’ A

.. constriction PG _ oxT ek

. Cell plate : In plant cells, a more rigid cell plate is usually initiated ot
~ centre and. is completed towards periphery (Fig). After-the cell plate is Iajd:
down, primary walls are deposited on either side.: The thick secondary
cell-walls of cellulose may be’ laid down later on. - e

_ Dfferent stage of mitosis are shown in fig..(a to h). The process takes
from 10 mintues to several hours. Metaphase stage of mitosis is often

;2 Nucleus Initiatiori of cell plate, Cell plate
L . \ >
\_ \ o O\

5

Cytoplasm . .

e B i ' A 1§ N A0
used Aor-detefmlnlng chromosome numbers in animals as well as in plants.
Chromosomes numbers of some important animals and plants as determined

by mitotic metaphase are given in Table. ‘ , Sl T
. Q2. What is significance of meiosis ? Describe all stagés
' of meiosis. v O iy . . AF S 5
Write a ~short. note on " pachytene and diplotene. .
- Describe the details of Meiosis with particular
em‘phasgs on ;P_r.Ophase-I_;‘ ARG
- X i ‘, ’ . Or . ) ) . 7, . : A

Describe the process of meiosis in a euckaryotic cell:

Ans. ey diosis : s i

significz :ce of meiosis o | e

R :I't i oin.O-u?g» from the study of mitosis that daughfep cells régulting from
» mitgtic division have same chromosome number as the parent cell had. THS
', necessary for growth and reproduction, ifionly asexual method is.presé -
. iscvever, in scxual_,_xm_-:_tlzlod,‘of reproduction,. fusion.bf,sex:célls‘)(mal‘?i'?‘“\ i




o chiomosoIme \numbe;)‘ er

" e ’r' | TR i
. Losome numoer: Frwa s
Is have, he zygote wil ave double (e €I jyging the S
individual has four chromosomes If ea(; O Il will have €ig i
: from fusion of e D, o omes in. each cell

h each cycle of g

oipiology - WWW.
required. If sex cells have tI

’ ])15 ¢ same chromo
. femal€)
somatic ¢€
instance, if an ndr It
cells, the zygote TEsUILNG 8% PR -OMOS
'zﬁlrommomes and an individual "having elgllt.ctl]";l“m L wit
© ould result: This cycle will repeat in each generation =

: F'i_g'.fCHi;émydq"m'qn'as Wty

sex cells fusion, chromosome number will be-doubled ‘again and again. This
will be a difficult situation. =~ - a WY, AR 8 &

_ Itis also known that despite sexual reperchtionihvdh‘in‘g’ ﬁxs’i‘oh“o""f Sex-
cells, chromosome number remains constant from one generation, to the other.
This is possible only when the chromosome number in the sex cells is half
that in‘ the somatic-cells. It would mean that during formation of sex cells
reduction of chromosome number takes place. This reduced ‘Chromosomé'>'
numbgr, wh‘e}her reduced at the time of formation of the sex cells (higher
plants and animals) or at any other time during life cycle (forn{ati'on 6 Fspo 9el*- '
;]n Bry.ophytes and P'terifiophytes), is called haploid condition Whesnp(;i?S
a!)lp;d qel!s' _fu;e,} _dlploxd,condlthn will be restored (Fig. 1 and 1), i
ee M > Stages of meiosis
A1t o onecomplete metorc s o ivsionsof
is accompanied with reduction in chrogiacen cells will resu
: Chro'mp' 1ed with reduction in chromosome number wit
Ao ,:ospr{n‘e‘s, whlle scc.ond division involves separatio

acell, so that g
It. First division
hOL}_t any division
n of chromatidg-of
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~ the chromosomes. Consequently, nu
~in first. division remains constant

‘ divisions “is ~-more
- meiotic division, since -

" division, while second -

I A ST a5 2 o
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mber of chromosomes whi'c}m is reduceq
(haploid) during second _dlleSlon- For

‘ i ibed i rts (i) first meiotjc
convenience, therefore, meiosis can be cjesgrlbed in two parts (i) et otc

division, and (i 'd meiotic division. _ .. o
 division, and (ii) second iust like the éie-found G

_ Preceding meiosis, there is an interphase

(O plant ()

N gltﬁ:’s ecosn;‘lf;lsnega:cfl. -~ Individual Ilﬁ])l(ﬁid_s\
\ 1 H . ‘ m
" G, phase. Howeverin - .. ‘ , ‘\ |
' ' : (Q) Plant (m)

meiosis Gy phase is .
very  short  OF  spores()
altogether absent, SO ’ e
that meiotic “division - :
takes over just after .
DNA synthesis - 1S
complete. - Wi ‘ i '
‘pl."'Firét neiotic TERUNC U g - N

division : Firstmeiotic

hyte (20) , e e . s
Spgrop yte (2n) | ‘ Antheridia (o) Archegonla (n; .

m

‘ '.Fér!,i'lizfation X Anﬁaozoids
jmportant than second ; - D S
it -i§ the reduction © 'Fig:-2
division is like a mitotic. division. Like any other cell divison, first meiotic
division also consists of prophase, metaphase, anaphase and telophase.
(a) First prophase : First prophase is of a very long duration and is also
~ complex, differing from mitotic prophase in several respects. In order to
describe it in detail, first prophase has been subdivided into five stages,
namely, léptotene, zygotene, pachytene, diplotene and diakinesis. These |
gi:fi ;Zz:‘g;ns ia;rsoets;zl;lsxisbl}:cirt;grozoens\;enience of description. Other.wise such a
ol age very gradually passes oninto the next-
These five stages are explain separately.
B R ot i i s oo P ol i
. Wich e lociely | ge appear as long thre}ad-hke
b ¥ y ‘Interwoven. On th hread-like
chromosomes, bead-like structures called chromom By (nreac T
heSERERPOE chromosome TIOWEIRI, romomeres are-ufound all along
chromosomes are densely clumped to . .élertam plants like Lilium; the
seen in the rest of the nucleus. This phenosl e, no_chrpmahn material being
significance is not clearly understood, menon is called synizesis and its

(ii) Zygotene (zygonema) : Z : o
) o5, - Lygotene s . T E0E
hpmolc;lgl:)u; %h'romosomes (synapsis). The pai‘rlif:)araptenzed by palrm'grof .
zipper-lixe 1ashion and may start at centromere. ot g 1s brought about in @
other position.. e » at chromosome ends or-at any
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pairing is that pairing is allowed only between

~ region. For instance, in an autotetraploid, w
- homologous chromosomes, in a particular region only two chro
pair. It seems that as soon as two chromosomes_come i
aitraction forces are neutralized. In Drosophila. In this ¢
or more homologous chromosomes, these will pair througho
but this is not meiotic pairiig. ‘

(iii) Pachytene (pachynema) : Once homol
undergone pairing at Zygotene, the cell enters the stage of pachytene, where
chromosomes become shortened and coiled. The chromosomes appear as
thickened thread-like structures, haploid, in aumber. Each thread, however, if
carefully examined has two homologous chromosomes closely appressed

here there will be foyr.
mosomes will

ut-their length,

. (b) zygotene (¢

" ‘Gxchangeof // §)
. segments K K

(d) Diplotene .

N &

\\\\.//' .

() Anaphase | (h) Telophase |

: — Ry (1) Interphase
mcaan” :
. T el
— et et :

: >

two chromosomes in one

n contact, their '
ase, if there are three’

ogous chromosomes have *’
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chromosomes are called.
as two chromatids, ag

Against each other. ‘These pairs.of homologous !
_bivalents. Each chromosome in a bivalent at this St&¢ h s and is called
_aresult of which a bivalent really consists of four chromatlS o (':hyromatid's'ia :
. tetrad. At this stage; crossing over or exchange of segmen Folug cin be s‘ees
Jbrought about. The nucleolus still persists. Attached to nuc 9 n

the pu-qleolar organizing bivalent. | - fiher ‘hickening aid
“'(iv) Diplotene (diplonema) : At diplotene, hromosomes st
“shortening ‘of chromosomes take place. Homologous car(; saan d tfavalrt
separating from one another. This separation starts at centrom red, el cls -
towards the ends. This kinds of repration from contromer towards the en §1s
‘known as terminalization. Due to such repration. dual nature of bivalent
‘become distinct and hence the name diplatene. Homologous chromosome are
" now held together only at certain paints along the length. Such -paint of
contact between homologous chromosome are known as chiasmata (singular
chiasma) and represent the place of crossing OVver (actua!_ exchange of
' chromosome segment). As terminalization. occur, these chiasmata move
towards the ends of chromosome. - : :
(v) Diakinesis : At diakinesis, chromosomes continue to undergo
further contraction. Ordinarily the. only, distinction between diplotene and
diakinesis is the more contracted state of bivalents at diakinesis.. Nucleolus
may not be seen at this stage. Due to further terminalization and contraction,
" bivalents appear as rounded bodies darkly stained (with acetocarmine) and
~ evenly scattered throughout the cell. Consequently. chiasmata are mainly
* terminal and chromosome counting is easy at this stage. In cases of longer
' %c!iromosomés_witl) intercalary chiasmata, all chiasmata are not terminalized,
~some of them still being in the intercalary region. ' 4
- "(b) First metaphase : At metaphase, chromosomes are most condensed
and- have a‘smooth outline. The spindle apparatus starts appearing and
bivalents become attached to spindlc through centromeres. Bivalents then
appear in the form of an equatorial plate, due to the movement known as

- congression.

v Some workers describe a prometaphase stage between diakinesis and
fliqr'St (;T.peta{)h?se. Whenever, it is described, it will include the period between
;p?nd;:é utlén of the nuclear membranc and the__full appearance of the

' (c) First anaphase : The movement of chromosomes of a bivalent from

-~ equatorial plate to poles constitute first anaphase. While in mitotic anaphasé:
- centrosome divides longitudinally and two sister chroill:al‘?lltmlca:: t?)‘ two |
dierenLp ',ol_es, In case of first anaphase of mejosis sister hl( S pt'ds do not
SOpBIEie but £0 to'the same pole. When sister chromatids o T le, itis |

__called a reductional or disjunctiong] division: on th. $ 80 to same po ,hey |

" separate and go to two poles it On; on the other hand, when't

" After anaphase I, each pole has 4 ) >
" Thus the chromosome numbel!)i '~ 23 a haploig number of chromosome,
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R s S nucleioun the groups of chromosomes at the two'poles.
I OF nuclel, chromosomes pass into a small interphase before
the second' meiotic division will start. In some cases, the first telophase and
‘the subsequent interkinesis may be absent. In such caées, chromosomes at the
two poles after anaphase will directly pass to metaphase of the second
division. . - - ' :
o First meiotic division, which is completed at first telophase, may be .
followed by cytokinesis giving rise to a dyad. Such a division is called
successive division. However, cytokinesis may be postponed till the end of
second division, when four cells are formed due to simultaneous division.

2. Second meiotic division : First meiotic division is followed by a
second meiotic division with or without the intervening .interphase. The
second division is essentially a mitotic division. And is sometimes referred to
as meiotic mitosis. Since mitosis has already been discussed, only a brief
account of second meiotic division will be given here. - B

At second prophase, chromosome are already double, each having two .
sister chromatids with a single functional centromere. These chromosome
soon arrange at metaphase plate during second metaphase. The centromere
the split and two chromatids, which-may now be called chromosomes, Pass to
two pales during second and: phase. This is soon followed by second
telophase, and cytokinesis As indicated earlier, cytokinesis may be successive
or of simultaneous type and will give rise to four haploid cells. e

&  Q.3. Give a critical account of the molecular mechanism of
cell cycle. ‘ 3 :
Ans. A cell division ¢ycle have two periods :
(1) Interphase (Non-dividing period).
-+ (2) Cell division (Mitosis) or period of division.

In fact cell’ cycle '
may be considered as a
complex  series of
‘phenomenon by which
cellular  material is
divided- equally between

- 4

daughter cells
microscopically visible NA N\
- .Replication
phase of an underlying 30-50% /o,
changes that has occurred NE PN
at the molecular level is - RNA N

Synthysis
called cell cycle. i

" Prior to-the start of -
Mitosis,  the  main
molecular components
have been duplicated and

.



* “during the cell division final separation of

_ period, during which there is duplication of a

.- which: are necessary

- Figure. In this connection the following similarities and differences should be

. thromatids). The mitotic division is purel

~ . c¢ells. These four. cells, though resep

. wwwidreamtopper.in’ -\
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already duplicated molecular ynjj,
phase of the cell cycle a importag;

found. Thi ire | akes the inter . ;
founa. Ihis entire process ma I the main components of thej;

cell i.e, DNA, RNA arid proteins.

4X |-
@ |
Z g
Z : :
e Gy V| B G, [M G .
DNA Mitosis
Duplication B

- Time = v

. (1) Gy Sub-stage ‘period of initial growth-It is resting phase
characterized by general growth of cell and synthqs'ls of those substances
' ' for DNA synthesis €.g., Protemn and DNA.

DNA Synthesis : In this chromosomal DNA

- (2) S Sub-stage Period of
duplicates itself. e FE
. *" (3) G, Sub-stage Second growth period : In this cell itself prepares for

_cell division by synthesizing those .proteins. : £

‘Dutation of cell cycle is variable in different plant and animals. example

Vicia faba Gy stage takes 12 hours, S stage 6 hours, G, stage 12 hours and.

completion. - y ,
@ Q4. Write a comparative account of mitosis-and meiosis
only with well labelled diagrams. ' :

Mitosis takes one hour. Thus cell cycle in Vicia faba takes 31 hours in

 Ans. - Comparison of Meiosis and Mitosis - 4 - fas

A comparison between meiosis and mitosis may be drawn as shown in

~

noticed.

e lfllgt:g melOchlS, first divi_si.o? is reductional (separation of non-sister
s) and second division js equational (separation of sister
omatids). otic _ Y -equational. During first
n;enotllc ?msnomﬁ,eparatxon In first meiotic division may be partly equational
also. In these regions where first division becom tiona) du o oo
over, second division will now b

involves not more than two ho !
mologous ch
of the chromoso : .> “lIrtomosomes | ; jon
: - me. The only exception in salivary O;Snilp:}:t lcu]arol;;gelo
- g hromosome. -

3) While mitosis gi :
to eac(h lther as wlgl)lszl:s %M}a}s g8 L0 two daughtey cells whi identical
. © the parent cell, mejosis gives iiWhthhf are (ljdel'lt}:‘t:er
©s rise to four daug

‘chromosome number, they differ, since p;Ling?Ch dother with . respect 10
an

would reassort during ﬁrst_ division anq woul

chromosome segments during Crossing over ‘é Fd also undergo exchange ©

will also differ from the parent cell in having halfltg}{)' The four daughter cells
| : | . € chromosome number.

€s equational due to crossing -

| S SO



f

: ‘www.dré.amtjd'ppé_réin', b | 1~21. 5

. ‘Cell Biology
/ Gl ‘pha'se X
_ - ’, Premelotic
‘ ‘- . al
‘ [
§ Prophase
' Prophase 19
A . . ’;'@\‘\‘ ‘
W
0
Anuphusclff\' . :)

Daughter nuclei . Quartet nuclei

Fig. Diagrammatic representation of comparison between

(4) In meiosis, with each pair of homologous chromosomes forming a
bivale it, a tripartite structure called. synapronemal complex is observed

unde

r electron microscope. This structure appears at zygotene, persists in

pachytene and disappears in diplotene. No such i .
mitosis. ‘ : . structure is observed In

& Q.5. Describe the main functions 6f cell.

Ans.

- physical factors essential for growth a

The cell is the fundamental unit of life, |t has all the chem;c |
: ; ICcal and

nd maintenance SO it js g

 complete unit of metabolism. There are lot of differen

1

size 9f many types of cells but there are some basic o .S.hape' an‘d
functional level. The similar basic functiong are as fofllmllarmes at the
_ TOOUOWS s

- Functions as Genetic material

2. Functions in Motility -
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3. Functions as Barrier
_ 4. Functions in cellular metab

1. Functions as genetic ‘meterial :

‘I | g i 'l i veneration to a ) h
TJ 0 'thl’OUgh cell di‘visions. In CUkalyOth CC”S tlle,ge"e l]'lﬂtellal IS occur In the
N o

- A
i qain enc clear envelope. Controls the transport of

‘ : ch remain enclosed by nu Con! he trans
| [c]ltllgr‘ﬁxzsa\lvltb};tances the cytoplasm and vice-versa. The

from the nucleus _to ‘ ' '

genetic material (DNA) are folded Into a compact stluc’Eure known g
nucleoid. S :
naterial . (DNA)

W i The genetic 1 both in P"Olfary?-tefs and.‘beUkaryOteS
. regulate the synthesis of protein on small cytoplasmic st . Ocomes.
| ' 3. Functions in motility : Cells can show different types of motility
B begining from locomotion to the movement of some components of the cell,
B The movements may be either the movement of cell from one place to anqther
i - .. orthe movement of liquid over the surface of a cell by 1 liaand flagella. -

' occur. These are made up

i & In eukaryotic cells smaller filaments are also . ;
of actin proteins and are known as microfilaments. These microfilaments help

"in muscle contraction and cytoplasmic streaming.

So, the cells-are capable of performing all t
activities essential for continuity of life. .

3. Functions as Barrier : All cells maintain a barrier that protects the
4 contents of cell from the exterior environment. Both prokaryotic and
L eukaryotic cells are enclosed by a thin membrane known as plasma.
3 membrane. This barrier maintain the concentration of the solutes in the cel
by regulating transport of materials from in and out of the cell.

olism. ’
inheritance and transmission of
nother are performed in the ¢g|

he necessary metabolic

L (i) Mjembranes_ can s?lective]y allow certain specific molecules agaiﬁsta
il o concentration gradi (active transport) maintainnig higher concentration
4 inside the cell than outside the cell. ) ¥y A
(i) Membranes are selectively permeable allowing certain moleculest0 |
- pass in and out of cell. ' ' ) |
| i) T _— ; sch i |
N lT(1 1) Tf;e cell perform certain specific metabolic activities through the
zymes and proteins present plasma membrane, - '
iv) Exce S v o . it
& fo(rm)a e ;; 32“_)Ulm of Subbtapces present in the cell are thrown out with
i cell. This type of mS;c es. The vesicles are pinched off and reléased from the
from its envil vement is called exocyto . The cell receives substanc®
} environment by the process called i | :
4 : 4. Functions in cellular metabol; EndoctQSIS. e o |
il % ‘chemical reactions for the synthes?s OIfgsm Al cellany ol y
/.7 degradation of unused molecules, con i acromglecules;; trapping gngrng |
€S, conveting food substances into sugars e

i The initial reactions of the cell bepj DACPS
. foods in the fluid phase of the Cb;t%lpnli strl:]rough the-degradation of 'r?S_? ¢ 4

\ i

5
\‘qc

S
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: lf!.PthOSynthetic eukaryotes, the energy‘ from sunlight is. }Jsed after
converting the light énergy into chemical energy: This conversion.1s done by
some specialized organelles known as chloroplasts. " .
& Q6. Describe various types of cell adhesio
= which provide differnetial cell affinity.
‘Ans. In a developing embryo; different types of cells segregrat
© - gpecific region through a phenomenon known as cell sorting Some
type ‘0"f cells, after cell sorting adhere with each other to form a
specific tissue. The process of cell adhesion is mediated by cell
‘adhesion molecules (CAM). substratum adhesion mo
cell junction. molecules following categories of ce
molecules (CAMs) are occur i1 various types of cells. ,
1. Cadherins : Cadherins are Ca 2+ dependent cell adhesive molecules.
These are glycoproteins, those help in organization of animal forms. Twelve
i mammalian €mbryo only

different types of cadherins are known but in M
types of cadherins are occur :

WA, <

:I ‘ight Junctions

ate to form

Actin Filaments

= e et Acd}:icsion l%cll
=i (Cadherins ¥, i
 Cell-Cell | Ladh ! Cadherins
< Adhesion SN -
. - > ; Desmosome Tea :
I{ SR (Cadherin®) Ig-Like CAMSs o
i ~ BN ¢ W
Inter- N - i Integrins -ue
m;‘d.ialé ‘ }an Junction i Selectins +<¢
Filaments (Connexins) | ‘ ——————_J

[Temides- ~ Tocal

Integral ;
mosome Contact Mcembrane

Ccli-M:}t:‘iX {Integrins ? (Integrins) Proteoglycan
ACT \\\\\./ 1/ \‘\l\lgg‘E;’ ! - Integrins
| [Basal Lamina _ ¢ s T
(1) Junctional Adhésion - (b) Non-Junctional Adhesion
Mechanism

g Mechariism

Fig. Different types of adhesive mechanisms from
z : ~ shown by animal cells.

" (i) E-Cadherins : These are epithelial cadherins and are also called
L-CAM. ' | S S -

(ii) P-cadherins : These are placental cadherins..

(iii) N-cadherns : These are neural cadherns and are also known

A-CAM. -

Cells with particular type ofcadherins zidhere pfeferentialiy to other

cells expressing-the same cadherins. The adhesion found due to clustering of
: 0

cadherins, catchins and microfilaments of cytoskeleton

lecules and’
i1 adhesion -

e
—

S




'fainily CAM : These are Ca~'
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2. Immunioglobulin sub'glf‘-

independent cell-cell adhesives. The
structure of these CAMs: resembles
‘with that" of immunoglobulins
(antibodies) molecules. - The most
abundant Ca?? independent adhesive
molecules are neural ‘cell‘-adheswe
molecules (N-CAM). These molecglgs -
bring the cells together by, homophillic . 3
binding: g

3. Selectins : Selectins help in
cell-cell (leukocyte-endothelial cell)
adhesion - during regional inflamma-

Fve
. { Immy -
Like Dogeslin

tion. Three known _selections.are. &\mr\ TE
" (i) L-selectin or leucocyte \‘\\;’N‘
selectin. T4 l(’,ll:?)gga'l-md)hnnsnol
(i) E-selectin or endothelial Tera WRADRY
- selectin. o A N
(iii) P-selectin or  platelet ‘_Tﬁ?n""—'
selectin. d V

4. Integrins : These are cell receptors for ECM molecule and integrate
the extracellular and intracellular structures. These integrins are oceur in
plasma membrane region. These integrins enable the cells to bind specific
extra-cellular molecules to allow cell-cell and cell-ECM interactions.

(‘. © Leukoeyte [

DX/
Selectin
Ligands

lrlj_L-Se'leciixx ‘ TE-S«:]ectin -\‘T,” l’-s"lcctirl‘
. 3 . } ‘ ~. - :

Fig. Three types of selectins

5. Gly TR ‘
ycosyltransferases - These are the cel! receptors for ECM

mol : .
Iikeelgzifi::i:hleyclr‘ecogmze the carbohydrate acceptors.on the ECM PF oteif®
k) lea ing to adhesion. It a5 help in fi '“t'l‘% tion. These ar€ also
nvolved in migration of celjg, © YiCIp In rertiiization. 1 0
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