Chapter5

T FunpaMENTAL UNIT OF LIFE

Whils e=mining & thin slice of corle. Robert
Hooke szw that the cork resembled the
stmicture of 3 honeyeomb consisting of many
little commartments. Cork is' 2 snbstancs
which comes from the bath of & &es: Thus
wasin the vear 1660 when Hooke mmade this
chamre ghesmv=tion through a8 selFdesigned
mirrosrope. Robert Hooke called these boxe=
gk, O=N & o Lafin wimd for ‘s littl= 7o
This mey scem to be'a very small and
insignificant incident but it s veay important
in the historv of science. Thiswas the very first
time that someone bad observed that Hving
things appear to consist of separate ymits, The

use of the word ‘'cell to describe these units i5

being used il this day in binlegy.
Lzt us find out sbout cefis

5.0 What are Living Grgams::ns
Made Up uF’

Activity 5
. mmmkeamﬂpleseﬁnmaumm
'hllﬂ}"i'ﬁﬂtﬂlt‘lﬂpni&;:ﬂi{'afﬁa‘mpﬁ

we fan peel off the skin (called
=pidermis frony the comeae side {inmer
Iaver] of the onion This lager can be
put tmmediately W a w"af_h—ﬂlﬂss
containing watsy ‘Dﬂsﬁﬂlmm_
peatfrmngeﬁﬂ:gfelded or Setting dry.
What do wedo With this peel”

»  Latus e 3 gless dide put 2 drop of
a‘aﬂmff"mﬂ transie 2 small plecs
of thitipeslfrom the waich glass m the
slife, "Make sure that the p-l".'ﬂ i=
perfeclvflaton theslide & thin camel
hatr paintbrish might be necessary (o
help Tansfer the pesl Now we pur a
drop o satranin =ofurlon on This plees
fillowed by a corer sip. Take coi= o
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avold sir bubhles while pun:lng the

cover-slip with the help of 2 mounsing
n=edie Asl o '.E.r:i.‘.ﬂr.@hﬂp We
h=ve prepared 3 temporary mcnst of
onion peel We can abserve this shide
under low pawer followed by 51511

pﬂ*mscﬂ'dccnnpﬁtnd

Fig. 5.1 Conpoins anooscope

What do we observe a5 we logk throngh
the lens? Can we doaw the stuctores that
“we are ahle to s== through the mirtoscope,
cn an observation shest? Does it look Tiks
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We c=n try gregarnng temporary mounts
we ghserve? Do we see similar stucksres or
differemt stnlictares?

What are these stmactuires?

Thess structures ool sumilar &o each other
Together they form = hig stractore Hiee an
anion bulbh! We find from this activity that
aon buls of different sire=s have similar
smEll siructures visible undera moorestope.
The cells of the omion peel =11l sl look the
samE, regardisssof the size of the onion ther
These amzll stroctures that w= sfe are
the basic building wuis of the omen bulb.
These structurss are called cells. Not enly
amons, but =il organisms that we observe
around are gmde up o c=lis. Hovwesver, t=e
are giso smgie cells that Hveon thexr own

Cells were first discoversd by A
Fobert Hook= in 1665, He chssved
tiie cells ina cora slice with the help
of ‘a primitive microscope.
Lesuwenhoek [1674). with the
mmproved microscope, discovered the
free Bving cellsin ponc "i'.’E.tE’.':'fﬂT:l'.hB |
first time. [ was Robert Brgwm in
1831 who discovered the oucléus in
ths c=ll. Purkinge in 1538 coin=d the
term ‘protoplasm’/for the fluid
substance of the cell Theeell theory)
thiat all the plants and Hoimals arey
composed of cells and that the'esll 5
the basicumt of life, was presented
by twe biclogists, Schleiden, (1535)
and Schwarm [1839), 'Ehe.ce!lﬂlenn-
was fnrther F':pauddﬂ B Vichow
(1855) by suggesting that all ralls
amis= E‘um_gﬂ‘f-ﬁﬂnﬂgcﬂs With the
discovery of theteledtrm MCTOSCoDs
ir: 1940, it was pesslhie to observe and
understand the complex struchure of
the cell and. s vanous organeiles,

Moreto know

-
The Invention of magmifving lenses led to
the i;cmﬂ?ﬂthﬂmam]zcm]d_ Itis
now kmown that 3 single cell may constimte
= wwnole orgamism a5 I Amosks,

=11

Chiamydomenas, Faramoectznm and bacterim,
These organisom= a1¢ 2tled umierellular
aorganmisms{urni = singlst. On the other band,
many cells group together ina single body
and sssume different functions in it to form
varous body parts in muiticellular organisms
{multi = many] such as some fungy, plants
andg animals. Can we find gut names of some
more nnicetinlar arganisms?

Every miuil-ceilnlar organiom has oofie
from a smgle czil. How? Cells divisie to

Activity 5.2

&« We gan ry preparing emporsEy
mannts of 1e2f pacls, tip af-yonesiol
EEUILI']I'. ampeeiscftmmduiﬁ'ﬂal_,

. ;Eﬁﬂ';ﬂﬂ'ﬂ'mmiﬂ]fahp&?mﬂﬁtr let.
ms&mﬁmﬁﬂ@mﬂz
{al*Do ail c=lls Iogk wiilce in terms of

' and She?

1) Do allceiisilook slike i Srneture?

{el Could weTind differences among
eclls'from Aifferemr parts of 2
-Ef:mt be=iv™

Ida Whaz sirnilaritss coitld we fnd?

:-mnz‘argamsm._ can slso heve cells of

i | G

different kinds. Look at the following pechusre.

[tdepicts some cells from the human body.

Foy 8.3 Various ioelis fien the lnnman v

=T
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The shape and sire of c=lls sre mlated to
the sperific imetion they perform. Some oelis
likke Amoeha have d:m.ttgﬁ:lg shapes. in som=
cases the cell shape could be meae o less
fixed and peruliar fora partcular type of oell]
for exavmple; nerve cells have atypica] shape

Each living cell has the capacity to
perform certain basie funchons that ars
charartenistic of sll living forms. How does
a living cell perform these basic fumctions?
We know that theve i5.a division of labour in
multieelinisr mg;mmns such =3 humsn
beings. This rans that different paris of
The human bedy hes a heart topuanpblood.
& stim=arh to digest food arid so oo Similarly,
division of labouris alse seen within 4 single
ceil In fart, earh such cell bas got certin
specific compenents vmthinst- Enownuas esll
arganelles. Each knd of cel organelis
performs 2 specisl function, suich as making
new mmtenal o the cell, clearing up the
wastz mmiterial from the e2ll and so an. A
ceil 5 able o Iive and periorm =1l @
funchnns bécause of these organslles. These
organelles together constitisis the basic unit
calied thecell. Itiz interesting that all eclls
are iound to heve the sams organelles, no
matter what their funchion jswon what
argznism they-=x= found o

nestions

5.2 What is a Cell Made Up of?
What is the Structural
Organisation of a Cell?

We saw above that the cell has special
components called organelles. How s & ezl
arganiseds

if we study a =il uorder a mittoscope, we
wouid come amoss thvee fEanires n shoost

= fimameeee e i==

every el plewmna membrane, mirles and

cytoplasm. All activities mnside the =l and
mlmﬂta_n{th_mﬂwﬂhmiemm
ars possibis due to thesefeatures. [et us 5=

how.

5.2.1 Prasma MEMBRANE OR CELL
MEMBRANE

This is the outermost covering of the cell that
== tes the comtemts of the c=ll fmm s
externat ervironment. The plasma membrane
gllows or permifs the entry and et of s=ne
materials in and gut of the c=ll jt slso
mmﬂ:ﬂma&lﬂ'ﬂﬂﬂmﬁ
The e=il membmne. thersfore, s tatisd a
sslerhively permeahile membrane

How does the mimEmet o substEncss
faiee place into thie coli? How do substancss
mioee out of the'cell?

"“Some substaness like carbon diodde or
OxXyEen can nwhe Soross the c=ll membrane

| & process calleddiffusion. We have studied
“the processial diffusion i earbier chapters.

We saw that there is spontanecus movement
of a snbstance from a region of high
concentrafion to a region where iis
mﬂﬂhﬁﬁm ko,
mmmmmm&d&
‘iha:_ fnr sxample, some stbstanee like C0),
fhich ts cellular waste-and FEq;JlFE‘Ei‘Eh-—
exxreted gut by the o=l secumulates in ngh
comcentrations inside the c2ll In the cells
externsl enviromment, the concentration of
CO_is low =s compared to that inside the
cell. As sobm 3= theireis'a difference of
comcentration of CO, inside and cutside a cell.
CO, moves out of the cell, from & region of
high: concentration, to e region: of low
concentabon outside the oell By the progsss
of diffusion. Similatly, O, enters the cell by
the process of diffusion when the level or
coneentration of O, nside the cell decreases.
Thus, diffirsion plays an important mie o
gas=ous exchange between the c=lls a3 w=ll
as the eell and (is =xitsrnal envijonment
Water ks obevs e Jaw of diffusion. The
moveEnent of wasT moEneies thmigh such 3
eitvely i 5 2= alled

Bl
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The movement of water across the plasna
membgane 15 also affected by the
arnourt of sutstanre dissnived 1 water, T,
osmnsts 1s the net diffusion of water sorossa
seleciively. permeable membrans toward &
Ligher salule correeniration.

What will happen if we put an animal cell
or a plant esll intn & solution of suger or salt
I water? '

One of the following three things could
happemn

1. fthe medivm surroumding the cell has

a-higherwater concentration than the
ezll, meaning that ths outside salution
i very dlute, the cell will gain waterby
oamosis, Sucha solufion i= loown as
2 hypotonic sphiticn.

Water molerules are frese to pass
acoss the cell membrane in hoth
directiors: ut more water will came
mito the eell than will leave: The net
{overall]l result s that w=ter enters the
el The ecllislikely o swell un.

2 It meditom Hes 'exzctly e smme
water conceniration as the cell, thers
will be no net mervement of watetarmss
the cell membtranes. Suach aﬂ;ﬂiﬂﬂm =
Enown g5 an isgionic solistion:

Water crosses the cebmembrane in
both directions; but the amoont going
inis the sameas the afmimt going ok
so there is no overall moveinent of
water, The el will sty the same size,
{f the medium has, a lower
conrentrsiieT ﬂf'waiEr U:EEI, th= o=il
meaning that 1 15 a vy ceficenitrated
solution the cell will Yse water by
esEnGsls. Such g splulion s koown as
g hypertonicsoinfion

Again water crosses the eell
membrane inboth directons,_ bt this
tme mbrswater lemes the cell than
enters it Theredore the cell willshrinke

Thuis, osmosis is @ specisl cass of diffhision
through a s=isctively perrneableinembrane.
Now let us Ty out the following artivite:

[
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Activity %]
DEmosis withan efg

{el EHemovethsshellofanegg by dissciving
frtmy Hbste hymrochlorie a-id Thie shell
£s mostdy calelum carbonaie. A thin
Duxersld.unmvmclm& the eg%. Fur
the eg in pore water and chserve after
Smirpr=e What do e ghssr=T
frie 4t Ty o=mosis

b} Placs =2 similar deshelled g7 In =
cionremrated saftschmionand chestve
far 5 mimites. The egg shrinke Why?
Walsr pssses ous of = i =oludon
frmo the szl soluhon because the salc
enluton { mewe comcpntratad

“%mahﬂﬁ}&mlﬂw;tfﬂﬁﬂimﬁd

Activity W0 5.4

Then plare thenwSnds = conceturased

goluton ofmigar or-salt You wiil

chserve the fallewing

fal Each geins warer and swells
whem; placed tn watsr

bk, Hew=v=r. wh=n placsd In the
€oncentrated solution it loses

- water, and consequentiy shrinles

Fhitelfutar freshwater organisms and
mest plant cells tend to gan water throngh
esmesis, Absorption of water by plant roots

is alse an sx=mpie of osmosis.

Thus, diffusion i3 mpartant in exshanges
of gases and watsr mthe lif of a c=ll. In
additions to this, the cgll also dbfains
nutrition from #s environment. Different
mojeculss move in and out of the ceil
throngh & type of transport requiring 1se

Th= piasma membrane s flechle and 15
made up of organic molecules called lmids
and proteins. However, we can observe the
structore of the plasing membrane only
through =n sleciron mhcroscope.

The fieability of the cell membrane also
enables the cell to snguif in food and cther
material from its extermml environment. Such
acguires lis food theough such processes,

AN P

=T
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Activity 5.5

. Find oiir sboir &=mrm ml 2
froon TesmuTCes i the sx:hﬁd[&r’mﬂ
throuigh the intermer Dhseuss it with
FouUr Eacler

nestions

L How do subedarnes jlike OO0, and
watter ot tn and gut of the cell?
[ismesy

Z Why Bt plasos genioare
c=Hilrd & Foiscively pRIEnEsle
m=ntaene”

52,2 CrirwarL

Flant cells, in zddition to the plasma
meEmbrans, have snother rigd outer covering
c=lled the c=il w=il, The c=il wall H=s outsid=
the plasma membrans. The plant cell wall &
ma:m}s composed of ecthuloss: Cellulose isa
tﬁu‘fp‘-_;r_t substanee and provides sinictarat
strengin to plants

When = living plant cel
through osmaosis there is shoinkage or
contraction of the contents of the ﬂlawa}"
fmmttE':EllwaiLThﬁphﬂmmlﬁEuﬁm:
as plasmolvsis, We can chserve this

phencmenon by performing the fllowing
activity: '

Activity 5.6

. Lamzhep&iﬂaﬁhnﬁﬂmmm
on 2 slde and examins Eﬂj!mﬁﬂ'
the high pover of 2 micToscope. Note
the smzil green grafivles called
m.‘lz:-lnp-laiﬁ_ Thay coniatn 2 gresn
substance c2lled Ehtﬂmphrﬂ_ Pt =
Strong %ﬂm:ﬁqﬂg&:‘mszﬂxmme
moured lealan the skds Wakt for 2
minute arid ‘ebzsrve undsr a2
micmacgpe What do we =27

. xwﬁamﬁwaﬂvamm
waterifor Sfew minutes, This ldifs the
‘celis: Then mount one leaf on a siide
=vt phe=rve ttundsr = mirmesoope Bl
2 st salutan of Sligar ai- =alf on
2 mimite =nd ohserve f agsin Whar
de v find? Dild plasenalsis sonm naw™

ioses ‘F_FH'E‘F_{I

What do we ofer from this acivity? |
appears that only hiving cells, and not dead

C=il walls permit the cells of plants, fung
ard Dacieda to withstand very dilnte
Envpotonic) external media without bursting,
In such medis the cells tend to taks s watsr
by osmosis. The cell swells, hudlding up
pressure adzinst the cell wall The wall sverts
&n equal pressure agsinst the swollen cell
Berause of their wails, such cells can
withstand mmch greafer changes in the
sumponndng mednm than anmal cells,

5.2.3 Nuiciseus

Rememsber the temporary moanitof ohion peel
we preparsd? We had put fodihs solition on
the peel. Wiy? What would we ses ifwe tried
observing the peel Wiﬁiml?pul:tmg the i6dins
galifion? Try it amd’ ﬁaz what the differsnice
t5 Further, when wz_;:rut jodine solution o

‘e peel, did SHh eell get evenily colotred?

Acooiding. o ther chemical composibon
different fﬁglm—ﬁ of cells get ecdloured

diffegentially. Some regions appesr darker
thait gther Tegions. Apart from fodine salution
t-.'=' cmﬂd ‘also use saframin solution or

‘methvienehiue solution o si=in the cells

- Wehzveobserved cells fromy an omion: Iet
us now ohserve cells from our ovn Sody,

Activity 5.7

e Imusoieadlesssliidewithedmped
watsr it Ulsing on jcarream spaon
gentiy srrape e tneide surfac=of the
the spoon® With the help of 2 needle
we can tansfer thi=s material and
5pﬁzdnmiyﬂnthegm;ﬂﬂthﬁ
ready for thie. To colonr the mogerial
we can mut 3 drop of medivlens blus
splirtion on ft Neav the material is ready
for observaron under microscope, Do
mrhgetmpmaw@mw

# Wh=at do we observe” What Is the
shape of e cells we sesT =W ton
e obs=reatitin shest
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*  Tizsthers o Garkly eoloursd spherical
o oval. des-lke smucmre n=ar the
cerre of &xch =7 This stmchireé 1=
cailed nucl=us, Wers there similar
srucnresin onjon peel o=

The mucleus has = double iavered oovering
called nuclear membrane. The nucleas
of material from inside the nudeus to iis
waitsile, that is. to the oyioplasm fwhich w=
will talk abgut in sscton 3.2.4),

The nucleus contains chromosomes,
whirh zre visihie s tod-shaped stuchmes
only when the cell is about to divide,
Chromosomess contain information for
mheritence of choracters from paremis to next
genérdtion m the form of DXA |[Deoxsribo
Nuecleie Acid] molecules. ClooitcSomnes ‘age
cormposed of DNA and pestein, DNAmsleoiles
conbain the miormation oDeeceszary for
corstruchng arid drganising eells. FimicHaral
segmemsts of DNA are ealled genes: In aicell
whitch S ot dividing, this IINA is gresent 85
part of chroms=tin material. Chromatirs
material 1= visihie 25 ertangled mass of Hhoread
like structures, Whenever the ceil issbotit to
divide, the chromatinmeterial [{-E‘Isrm
ints chiomosomnes.

The nucleus plays = central role an_-llLﬂar
repraduchon. the process by wiich a singie
cell divides and forms o pew ¢ells, It also
plays a crucial part, along with the
enviromment in determiming the way theceil
will develop and what foom it will rﬂﬂzt‘gi
maturity, by directing the chemnical actRifies
of the c=ll

In some organisms like ’;.*m;tﬂ"la th=
micisar region of the cell may be p-::-m“‘v
defined dus to the 3psence of 2 murlear
membrane. Such m:hﬁmﬂ_uu_lmr@m
contmining only nuclSic acials is called a
ruclenid, StuchoGgamisms, whoss ceiis lack
amlc.ﬂrmeni'qﬁirm’ are called prokaryotes

= primitive of pomary, Karyote's karyon
= nur.'EELlE} Umanisms with c=lls having &

Prokarvolic c2lls {3 Fig 5.4) aiso lack
most of thé other cytoplasmiic crganelles

54

present in eukaryotic eells. Many of the
functions of such organeiles are also
cytoplasm [se¢ sectiom 5 2.4), The chimophyil
\n photosvnthstic prokarvotiz bacteria 15
associated with memtranous vesicles (bag
lile structures) but pot with plastids ss m
sulmryotic cells {see section 3.2.5),

Fig. 5 4sFrkErpoticoel]

524 CyTOPLASM!

When we look # the temporary mounts of
cmicn peeligs well as human cheek cells, we
¢an seea lnrge region of each cEll enclosed
by the cellimenbrans. This region takss up
vervilitle stain It is called the oytoplasm
The oytoplasm is the fluid coistent inside the
plasma meEmbrane. It &350 CEfEins THany
specialised cell organelles. Each of these
Eganeiles periorims & specitc hmciim for the
cell

Cell ociganelles are Snclosed by
menibranes. In prokaryotes, beside the
absente of 2 defined mucledr region, the
membiane-bound cell organclles are also
dbsent On the other hand, the enlssyoic
cells have miclear membrane =5 well as
memibrenesnrlosed mg=nelles.

The significance of membrates can be
{Ilustrated with the exammle of Firases,
Viruses sck anyv membranes-and henee do
not show clswscteristiers of life until they enter
a living body and use ii= cell machinesy o
muiltipky,
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nestion

1. Fill in fhe goss in the fillvssay
tabife Hiusirating ciflrences
betsteen pivksryolic apd

errhpriE e reily

o o
1."..':1&. genevally 1. Size: geverally
small ( 1-10 ymj Inrge [ 5- 100 ymi}
ipm=10"m
2. Nurlearvegion: 2/ Nuckar region:
well defined and
surmounded by &
andknovnas  miclear meminane
=t gi x -.. -..

L WemhrameHovirid 4.

==l entanslles v
absent 5

5.2.5 CE1 ORGANEILES

Every cell has a membrans arcund if 10 kesp
its own contents sepamate from the exdernal
environment. Large and complex cells,
imchediveg Jhﬁ?vmmllfﬂ:‘eﬂmmgm
nesd a ot of chemica! activities o suppost
thetr complicated stnuchrs and furrfie o
keep these activities of different kinds
separate from sach other, these cells use
membrane-bound little Stractures oz
‘organeli=s] within themsehvea, This is onz of
the festures of the enkarpotic cells that
distinguish them from: proianyebs eells. Some
of these orgenelles.aremimble eniv with an
electron mmicToscgpe.

We have fRles about the omclens i a
of =l orgarelles which we will discuss now
Iysosomes, mitochondria and plastids. They
are important becanss they camry out soms
ey erucial fncHons ineslls,

5.2.5 (i) Exporrasagc remrcvzon (ER)

The endoplasmic ehiculon [ER] is: & larde
network of membrane-bound tubes and
sheets. [t lopls like long tubules orround or
oblong bads (vesicles), The ER membrane is
simmilar o sinirhee o the pleasms membrane.
There are two types of ER- rough sndoplasmie
retivuinm {RER] a=d smcoth soipplasosie

reticulum {SER). RER Jocks rough under 2
micoscope because It kas partivles called
ribosemes wittached to its surface. Th=
ribosomes. which @r= presentin sl actiwe
cells, are the sites of protein mamifacture.
The mamiraeivred proteinsare then sent to
v=rious places i the cell dependinFan need,
using the ER. The SER helps in the
manufacturs of fat moleciies. or lipids.
fmipariant fE’L‘E‘llﬁE;I‘ﬂ'I;E; Emifdfﬁﬁ_ﬁé
mﬂm"-mna-. TJILE- p‘rnc=5'= is ll:nmn: as
memibrans hlﬂEEﬂEE:.E Some other protsins
and [ipids funcfion a5 enrymes and
hE]:IﬂﬂI:ES-.F.ﬂ.iﬂE]!_IE_ﬁI the ER varies greatlv in
sppearance in different cells, it slvays forms=
nebtwork system:

Flil=oro
p=InETR
." . e
_Carinriole

S b
et fifilamiiing

petactbin) o

e p TN T

Mupibe

S LI LTEATIE I

B | 1T i!l“:llll_l (117

Tk
(& | 1§ “Tl IH[H
. Ti1.|| HNELL

Mo fesie -l

i 3.5 Amms=] ool

Thuis, ooe function of the FR 15 {6 serveas
channels for the transport of materizls
tesoecially proteins; Eetween various regions
of the cyvioplasm or betesen the cytoplasm
ard the nuciens. The ER alse inchops ssa
Fioplasmic Teamework providing = susfacs

B
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for some of the binchemical activities of the
called vertebrates [see Chapter 7), SER plays
= cucal 1Hle M detoxfvingd m=ny poisoos
and diugs. '

Reinigh o]l imiiiio

puldl il ey
Lyrmrm) umr {
Spmanithy
vizthogslaamnile, T
refirtibiom

o I".I1|1| Immh'hm
-
Mwpsrries

Cyvirplosm [
Chilvipopliast

Eig. 5.8 Elazt o=l

5.2.5 (ii) Gorer APPARATES

The Golgl apparatus, first described by
Camillo Golgl, consists of & system of
membrans-hound vesicles: (flatt=ned ‘sacsh
arranged approximately paraliel to eath other
in stacks called cisterns. Thess memnbranes
aiteny have comnections with the membranes
of ER ard thersiore constthite another portion
of a complex cellular membrane system.

packaged and dispatahiag to vanous t=igets
imside and outside the cell through the Golgl
miﬁﬁn‘:ﬁs&mm_hﬁ_th_m
mﬂ:ﬂlﬁmtmnﬂ.ﬂdpaﬂlmgin_gn[pndzmtﬁm
vesicles I some casss, complex sugars may
be-made from simple sugars in the Golgi
spparatus. The Golgi apparstus is also
m'ﬂh'fdiﬂ the formation of Irsosomes [see

1865, _hﬂmEdtﬂ
work in Pavia at the
‘Hospatal of St Matieg, Af
that time most of his
Investizations were
mmﬁwiththsmssrstmﬁzlﬂ?z
-at the Hospita!l for the Chromcally Sick st
Abbiategrasso. He first staried .!'HE
wm&ﬁmﬂ

mmimmtmmﬁw
m:m:haﬂmhahhmﬂlx} ’

; ‘551 prize in 1906 with ﬁm:l:mga
L ~rrv Cagal fir st work o the structins
|Hiﬁenermw¢$fsiﬁn_

5.2.5 (111) Lysosoarss

Structurally, sesomess are memtrane-boumd
=ars filled with digestive enzymes. These
enzvmes are made by RER. Lyscsomssarz a
halg to keép the cell clean by digesting any
foreign matenal as well a5 wormn-out eell
crganelles Foreirn materials entering the esil.
suchs as bacteria ar food. 25 well as old
erganslles end up in the hy=osomes, winch
break commpiex substEnices: into Simpler
siubstanres. Lyzosomes are 2hble to do this
because they contain powerful digestive
enzymes capable of treaking down all organie
matrrst. Thirng the distvorbanes iz oelinlsr
mmembolism, for ==mple, when the o=l geis

=T
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dxomaged. lysosomes may burst and the
srzymes digest their own cell. Thersfors;
h‘EEEﬂIJ'_FEi ate aiso known as the suicde bags'
afa cell

5.2.5 (iv) MrroczonDRrIA

Mitochondnia are known as the powsrhousss
coverings. The outer membrane s poous
while the inner membranes is desply folded!
Thess folds mcrease surface area for ATP-
gemersting chemical reections. The energy
required for various chemical achvities needed
foriife = relased by mmtorhondres i the fonm
of ATF (Adenosine triphapshate] mmlemles.
ATF is loowm as the srergy currency of th=
cell, The body uses-energy stored in ATP for
making new chemical compounds and for
meehamics| work
Adochondoia are shrange apanelles mthe
senise thzt they have their own DNA and
ribgsomes Therefore, métorhendria a1 ahls
to molke sorme lJfﬂ:l.E‘EE'T’imm‘EE_ﬂ:_.

5.2.5(v) Prasrms

Plastids are present only m plant cells There
are two types of plastds — chrgmaplasts
[colour=d plastidsi amef Imroplasts twhite or
the pigment chlorophyll are Enown as
chloroplasts. Chloroplbsts tes fmport=nt for
photosynthesis i piants. Chloroplasts alsa
cantzin vanous yellow or orange pidments 1o
addition to chlorophyil. Leucoplasts are
primsrily organeilss (o which matﬂﬂﬁﬁu_h
== starh, olls and proisin gramiles afestored.

The oternal arganisation of the Chloroplest
consists of numerons membrane layers
embedded ina matenal cafled the shromz. These
are sumular te mitochondne in external
strichire, {ike the mitochondria, plashids also
b tfarmﬂ&.ﬁﬂﬂﬂﬂlﬂnﬂ

5.2.5 (vi) Vaevores

Varuoles ars smrage sacs for sobid ar Hogoid
contents. Vacuoles are small sized in anmmal
cells while plant rells have very lnrge vacuales
The central varunis of some plant c2lis may
geeupy 50-0904% of the cell vohmme

= fimameeee e i==

Io plant ceils vamoles are full of cell sap
and provide turgidity snd rigidity to the ceil.
Memy substances of mportanes i tlee life of
the plant c£ll are stored in vaooles. Thess
mehude amino aoids, sudars, vanous ofgane
acids end some proteins, In single-celled
crgznisms bke Amoess, the food vacuole
containsg the food tt=ms that the Ampehshns
specialized varnaoles alse nlay immoriant rales
n expelling exress water and some wastes
from the cefl.

itestions

I, vz pege B teoprgeelles
wE fmne stiudied "_‘u Cgfriale
iy tvwvad el r_if;. 2l

2 i the argvssation: f a cefl is
c=suoyed disg o o= plysical
/ o cl=nmié=] e, what will
PEppeti,
i WE Fri < th=osomes Smowa S5
il Bags?

Whers are prideins synrhesis=d
I (e CEliT

:ih.

Eachcell thue seqgiiresits structure and
ghilinyfo fimction berause of the organisation
of its membrane and organelles in specific
ways: The c=ll thus has s basic stnictural
areganisation. This helps the cells o perform
EI:EhmqlﬂsErgsmem,ﬂhmgmm
and clearing of waste materis]l. or forming
nEw proteirEs.

Thus. the cell is the fundamental strchaal
unit of hving orgamisms. it is alsn the basic
Cell Division
New eells'gre formed in orfanisnsin arder in
grow, toreplace old, dead and imyured cells,
and to form gametes reguired for
repioducton The socess by witch new cells

are made is called =1 division. There 2 are two
main types of c£ll divlsion: mitGsis
and mwicsis.

The process of cell division by which st
of the c=lls divide for growth is called mutosis.
Iz this process. each cell called mother o2l
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Fig. 5.,7; Miaosie

diFides o forin two identical daudghiter c2lls

[Fig: 5.7). The danghter cells have the same
number of chromasgmes as moether esl: [t
helps n growth and repair of tissues

Spm&mﬂsdmm}f&
in wrmmals @od plenis divide b fonn gametes,
which after fertiisation gve rise o ofispring.

What

you have
learnt

W
DU )

s )
LTS

Fig. S8 [\fmresrn

They divide by a different process ealled
meiosis which invobees two comsecutive
divisions: When = c=ll divides by meiosis it
prudntesﬁ:rurnﬁn:f.]}_r.mstead of just two {Fig.

5,8}, The new cells only have half the mimber
of chrmmosmres than _bztﬂfthr]:mﬂ‘n:rﬁiﬂ_ﬂ.

CEJ]."IE!I.'I think as h..wh?m:{:h:muﬂﬁmﬁ'
rmharhaﬁ—educedmhaﬁtﬁﬂaugltﬁfnﬂlﬁ°
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The ﬁm.dqmm!ﬂ Drgaﬂlaaﬁ.nnﬂli unit of Bfe is the cell

Cells axe'enelosed by & plasima membrane composed of lipids
and proteins

Tie. el mﬂ::l.b‘ﬁi.ﬁé is &n sctive part of the cell It regulates

the movement of materials between the ordered interior of
ithe-e=ll and the cuter emvircnment.

In plant feElssa cell wall composed mainly of cellulose-is
located cutstde the cell membrane.

The presenee of the cell wall snables-the eclls of plants,
furdgi end bacteria to exist in hypotonic media without
bursting.

Tha'nuclnis in sukarvetss is separated fom the evtoplasm
by double-layered membrane and it directs the itfe processes
of the eell,

The ER functions both as-z passageway for intrzcellular
transport-and as 3 manufactiiring surface.

The Colgi apparatus consists of stacks of membrane-hoond
vesicles that function in the storage. modification and
packaging of substances manufactured in the cell

Most plant eells hove large membrancus organelies ealled
plastids, which are of two types—chromoplasts and

Ieucoplasts.
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» Choomaopiasts thet contain chlorophivll are called chloroplasts
and they perform photosynthesis. ' '

. The pomary functicn of l=ncoplssts Is siorage.

" Mest mature plant cells have a large central vacuaole that
helps to malnotain the turgidity of the cell and stores
important substances including wastes.

. Hﬁkﬂﬁﬂhﬁtﬂhhmtmmﬁmhjmﬂfbmmﬂmﬂ]z& their

thrmnusamﬂammmgnsedﬁfmhmﬂm:amﬁ and they
have only very =mail ribosomes as organclles.

s Cells in organisms divide for srowth of bedy, for repalcing
dead cells: and for forming gametes for reproduction.

Exercises

1. Make a comparison and write down wavs in jriu.llh plant
cells are differ=nt from amimal cells:

2. How is a prokarvetic c=ll different from 'ﬂe'E’ﬁEﬁﬂmﬂt cedl?
3, What would hﬂppm.tf the plasma mem'l‘q'm Tuptures or
BrEsks dewn?
Whﬂmﬂhz@&fxmﬁwlﬁfufiﬂﬂjlfthﬂﬁmﬁnﬂ Colgi
Fpparatus?
5. Which mrtaﬂgllﬂﬁ Enovm as Lbepujﬂhmmeu!tbetaﬂ"wm"
®. Where do thelipids and proteins constituting the cell
membrane get Ejﬁthﬂnﬁfﬂ?
7. How degs e Amosha E‘.I:lfgtn its: fond?
8. What IS esmosis? \
9. Cany out the following osmosis experiment:
(" »'Take four pesicd potatc halves and scoos each one ont to
’ nIﬁkE;lﬁtal'u cups. Onie of these potatoc caps should be
maﬂ;mahm_lfﬂnmm Put each potate cup in a trough
tﬁnta:l.n}ng waEler. Now,
(@) Beep cup A Em;!t:-'
Wbl Put one tesspoon sugar-in cup B
le} Put on= teasposn-salt in 'eup C
{d) Put one teaspoun sugar in the boiled potato cup D,
Keep these for two hours. Then gbserve the four potato
cups and answer the following:
fil Explain why water gathers in the hollowed portion of
Band C.
(il Why is potato A necessSary for this experiment?
fif) Explan why watsr does not gather in the hollowsd
out pordons of A =and T
10. Which type of cell division is required for growth and repair
of body and which type is imobved in fommation of gametes?

.

2RSS




