
TheFundamentalUnitofLife
Cellisthebasicstructuralandfunctionalunitoflivingorganisms.
Cellbiology/cytologyisthestudyofcells.
Historyofcell:-

 In1665,Roberthookdiscoveredthecell.

 In1674,Antonvonleeuwenhoekdiscoveredthefreelivingcellsinpondswater.

 RobertBrowndiscoveredthenucleusinthecell.

 Purkinjecoinedtheterm ‘protoplasm’forthefluidcontentofthecell.

 SchleidenandSchwannproposedthecelltheory.

 In1855,RudolfVirchowsaidthatallcellsarisefrom pre–existingcells.
(Omniscellula-e-cellula)

Typesofcell:-
Onthebasisofnuclearorganization
Prokaryoticcell:-Singlecelledthatlacknuclearmembrane.
Eukaryoticcell:-Cellhaveawelldefinednuclearmembrane.
Cell-Shape:-Mostcellshaveadefiniteshape
Ex:Musclescell–Spindleshape,RBC-Oval,Nervecell-Elongated
Somecellsofmaynothaveanydefiniteshape.
Ex:Amoeba,Leucocytes
Size:-Smallestcell-Mycoplasm (0.1to0.5micrometre)
Somecellsare0.5mm to100cm insize.

Structuralorganizationofacell

Cellhavethreemajorfunctionalregions:Cellmembraneorplasmamembrane,nucleusand
cytoplasm
Plasmamembrane(PM):-
*Outermostcoveringofthecellwhichseparatesthecontentsofcellfrom itsexternalenvironment.
*Madeupoforganicmoleculescalledlipidsmoleculesandproteinmolecules
*PM isselectivelymembrane,i.e;itallowsentryandexitofonlyselectedsubstances.
*Boundsthesemifluidcontentofthecells.
*Protectsthecellfrom injury.
Processbywhichmovementofsubstanceoccurs:-
Diffusion:-Themovementofmoleculesofasubstancefrom aregionoftheirhigherconcentrationto
aregionoflowerconcentration.
Importance:-

 Exchangeofgasesbetweenthecellsaswellasbetweenthecellanditsoutsideenvironment

 Transpiration

 Aromaofflowers
Osmosis:-Themovementofwatermoleculesfrom aregionofhighwaterconcentrationthrough
asemipermeablemembranetoaregionoflowwaterconcentration.
Importance:-

 Entryofsoilwaterintoroot

 Celltocellmovementofwater

 Livingcellsremainturgid

 Openingandclosingofstomata
Typesofsolutionandtheireffectoncell

Isotonic(Iso-Same) Hypertonic(Hyper-Higher) Hypotonic(Hypo-Lower)

Concentrationofwateron

eithersideofPM isthesame

Theoutsidesolutionhashigher

soluteconcentrationthan

insidethecell

Theoutsidesolutionhaslower

soluteconcentrationthan

insidethecell



Nomovementofwater Watermoleculemovefrom

insidetooutsideofthe

cell(Exosmosis)

Watermoleculemovefrom

outsidetoinsideofthe

cell(Endosmosis)

Plasmolysis:-Shrinkageoftheprotoplast(cellcontent)ofacellfrom itscellwall
undertheinfluenceofahypertonicsolution.

CellWall:-Itisanouter,rigid,protective,supportiveandsemitransparentcoveringofplantcells
only.Itismadeupofcellulose.
Function:-

 Providesadefiniteshapetothecell

 ProtectsPM andinternalstructuresfrom theattackofpathogenandmechanicalinjury

 Providesrigiditytothecell
Nucleus:-



Adense,centrallylocatedsphericalcellularcomponent.Thenucleuscontains:

Nuclearenvelope:-Itisadoublemembranedstructure,andcontainsalargenumberofpores.The
nuclearporescontrolsthetransferofsubstancesfrom insidethenucleustoitsoutside,i.e.to
cytoplasm.
Nucleoplasm:-Itistransparent,semi–fluidandcontainsalargenumberofenzymeswhichare
requiredforsynthesisandfunctioningofDNA,RNA,etc.
Chromatinnetwork:-Chromatinisthreadlikestructureswhichcondenseandform
chromosome.ChromosomearecomposedofDNAmoleculesandproteins
Nucleolus:-Dense,roundstructureattachedtoachromatinfibreatspecificregion.ItisrichinRNA
andproteinmolecules.
Functions:-

 Thenucleuscontrolscellmetabolism andotheractivitiesofthecell.

 Nucleusplaysacentralroleincellularreproduction.

 Itisconcernedwiththetransmissionofhereditarytraitsfrom parenttooffspring.
Cytoplasm(Cytosol):-Thespacebetweentheplasmamembraneandthenucleusisfilledbya
homogeneous,translucent,colloidalliquidcalledcytoplasm.Itconsistofvariousinorganic
molecules,suchaswater,salts,organiccompounds,proteins,nucleicacids,andavarietyof
enzymes.
Functions:-

 Ithelpsinintracellulardistributionofmolecules,enzymesandnutrients.

 Ithelpsinexchangeofmaterialsbetweendifferentcellorganelles.

 Biosynthesisofnucleotides,proteinsandfattyacidstakeplaceinthecytoplasm.

 Breakingdownofglucosetakeplaceinthecytoplasm.
****Protoplasm isthelivingcomponentofthecellcontainingcytoplasm andthenucleusina
livingcell.
*****Cellorganellesare“smallorgans”ofthecellandarefoundembeddedinthecytosol.They
form livingpartofthecellandeachofthem hasadefiniteshape,structureandfunction.
EndoplasmicReticulum(ER):-ERisaninterconnectednetworkofmembrane–linedtubesand
sheetsthatrunthroughthecytoplasm.ERoccursinthreeforms:cisternae(Closedfluid-filled
sacs),vesiclesandtubules.

ERisabsentintheredbloodcellsofmammal.

TypesofER:-
RoughER:-Ribosomesattachedonitssurfaceforsynthesizingproteins.RERisverywelldeveloped
inplasmacells,fibroblasts,gobletcellsetc.



SmoothER:-Ribosomesareabsentandismeantforsecretinglipids.SERisfoundinlivercells,
interstitialcells,adiposecells,musclecells,etc.
Function:-

 ERgivesrigiditytocellandactsasaskeletalframeworkofcell.

 ERprovidesapathwayforthedistributionofmaterialsfrom onecelltotheotheraswellas
betweenthecytoplasm aswellasthenucleus.

 SERplaysanimportantroleinthebiosynthesisofglycolipids,phospholipids,andcholesterol
whichareusedintheformationofplasmamembrane.

 RERisresponsiblefortheformationofproteins.Lipidstogetherwithsomeproteinshelpin
theformationofPM throughaprocessknownasmembranebiogenesis.

 SERofliverofvertebrateshelpsindetoxification.
Ribosomes:-Dense,sphericalandgranularparticles.Ribosomeconsistofribonucleicacidand
proteins.Ribosomeisabsentinmaturesperm andRBCs.Theyarealsofoundinthemitochondria
andplastids.
Inprokaryoticcell,theyfreelyoccurincytoplasm.
Ineukaryoticcells,theyoccurfreelyinthecytoplasm aswellasattachedtotheoutersurfaceofRER.
Function:-Helpinproteininsynthesis.
GolgiApparatus:-DiscoveredbyCamilloGolgi.Golgiapparatusisabsentinbacteria,bluegreen
algae,maturesperms&RBCofmammalandotheranimals.
Golgiapparatusconsistsofasetofmembrane-bounded,fluidfilledvesicles,vacuolesand
flattenedcisternae.

Golgiapparatusexistsasanextensivenetworknearthenucleusintheanimalcells.Inplantcells,
golgiapparatusalsoconsistsofmanyfreelyscatteredsubunitscalleddictyosomes.
Function:-

 Helpsinthestorage,processingandpackagingofvariouscellularsecretions.

 Helpsinsecretionofenzymes,proteins,cellulose,hormonesetc.

 Helpsinformationoflysosomes.
Lysosomes:-Lysosomesaresimpletinysphericalsaclikestructuresevenlydistributedinthe
cytoplasm.Eachlysosomeisasmallvesiclesurroundedbyasinglemembraneandcontains
powerfulenzymes.Theseenzymesarecapableofdigestingorbreakingdownallorganicmaterials.
LysosomalenzymesaremadebyRER.
Function:-

 Helpinintracellulardigestion.

 Provideenergyduringstarvationbycontrolledbreakdownofstoredfood.

 Helpinwastedisposalfrom thecell.

 Incasethecellgetdamaged,lysosomesburstandreleasetheenzymes,whichdigesttheir
owncell.Hence,theyarecalledsuicidebagsofthecell.

Mitochondria:-Mitochondriaaresausageshapedcellorganellescoveredbyadoublemembrane
envelope.Outermembraneissmoothandporous,whileinnermembraneisgivenoutintofolds
calledcristae.ThesefoldscreatealargesurfaceareaforthegenerationofATP(Adenosine



triphosphate)duringrespiration.Mitochondriareleaseenergyintheform ofATP
molecules.Mitochondriaarealsoknownasthepowerhousesofthecell.

Thecavityofthemitochondriaisfilledwithlipids,proteins,circularDNAandribosomes.

Function:-
Mitochondriaaresitesofcellularrespiration.
Mitochondriaareabletomakesomeoftheirownproteins;so,theyareregardedassemi
autonomousorganelles.(TheorganellewhichcontaintheirownDNAandreproduceindependentlyof
thenucleus)
Plastids:-Plastidsoccurinmostplantcells.Plastidscontainmanymembranelayersembeddedina
materialcalledthestroma.PlastidsalsohavetheirownDNA&ribosomes.
Therearethreetypesofplastids:-
Chromoplast(colouredplastid):-providecolourtoflowersandfruits.
Leucolpast(colourlessplastid):-Storestarch,oilsandproteingranules.
Chloroplast(Greenplastid):-Chloroplasthasacolourlessgroundmatrix,stromaandamembranous
system ,grana.Eachgranushasmembrane–boundsacscalledthylakoids.Thylakoidsof
chloroplastpossessphotosyntheticgreenpigment,i.e,chlorophyll.Stromacontainsavarietyof
photosyntheticenzymes,starchgrain,DNA&ribosome.
Duringphotosynthesis,lightreactiontakeplaceingranum anddarkreactiontakeplaceinstroma.
Function:-

 Chloroplast-photosynthesis

 Chromoplast-Pollination

 Leucoplast-Storage

Diagram ofchloroplast
Vacuoles:-Thesearefluidfilledmembraneboundspaces.Vacuolesarestoragesacsforliquidor
solidcontents.Theyareboundbyamembraneknownastonoplast.
Inanimalcell,vacuolestorewater,glycogenandproteins
Inprotozoa,vacuolestoreingestedfood,digestandhelpsinexcretion



Inplantcell,vacuoleisfilledwithcellsapwhichisawaterysolutionrichinsugars,aminoacids,
proteins,mineralsandmetabolicwaste.
Function:-

 Helptomaintaintheosmoticpressureinacell.

 Provideturgidity&rigiditytotheplantcell.

 Peroxisomesaresmallsinglemembranesphericalcellorganellescontainingpowerful
oxidativeenzymes.

 Centrosomesconsistoftwosmallgranulescalledcentriole.Presentonlyinanimalcell.Help
inspindleformationduringcelldivision.


