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Fundamentalunitoflife

 Alllivingorganismsinthisuniversearemadeupofcells.

Theyeitherexistasasinglecellorasacombinationofmultiplecells.

DiscoveriesaboutCells–TheFundamentalUnitofLife

 DiscoveredBy Periodoftime Whattheydiscovered?

 RobertHooke 1665

 noticedthepresenceofcellsinacorkslice

Leeuwenhoek 1674

 foundthepresenceoflivingcellsinthepondwater

RobertBrown 1831

 recognizedtheexistenceofanucleusinthecell

Purkinje 1839

 inventedtheterm ‘Protoplasm’whichistheliquidpresentinacell

SchleidenandSchwann 1838,1839

 presentedthecelltheorythatallorganismsareactuallymadeupofcells

Virchow 1855

 suggestedthatallcellscomefrom cellsthatalreadyexistinnature

TheCellTheory

 1.Acellisthestructuralandfunctionalunitofalllivingorganisms.

2.Allthelivingorganismsaremadeupofcells.

3.Cellsareformedfrom pre-existingcells.

UnicellularOrganisms–Theorganismsthatconsistofasinglecellsuchas
Amoeba.



 MulticellularOrganisms–Theorganismswhichcontainvariouscellsthat
perform differentfunctionsintheorganism suchasplantsfungiandanimals

Howcanmulticellularorganismsoriginatefrom asinglecell?

 Acellhasthecapabilitytodivideitselfintocellsofitsowntype.Therefore,morecells
cangeneratefrom analreadyexistingcell.

TheShapeoftheCell

 Theshapeofthecellmayvarydependinguponthetypeoffunctiontheyperform inan
organism.

Cellsarecapableofchangingtheirshape.Forexample,thewhitebloodcellsand
amoebacanchangeshapesontheirown.



Figure1-CellscanhavedifferentShapedandSizes

 Howcancellsperform distinctfunctionsinorganisms?

 Cellsarecapableofperformingmultiplefunctionsinanorganism.Acellcontains
specificcomponentswhicharecalledOrganelles.Eachorganelleinthecellcanperform
differentfunctionssuchasmakingnewcellsorclearingthewasteofthecell.Thus,
organellesallowacelltoperform severalkindsofactivitiesinanorganism.

TheOrganizationofaCell

Figure2–TheStructureofCellsinPlantsandAnimals

 Acellcontainsthreefeatures–

 ThePlasmaMembrane

 Nucleus

 Cytoplasm

 PlasmaMembrane

 Itisjustlikeanenvelopethatcoversthewholecell.Therefore,acellgetsseparated
from theexternalenvironmentbecauseithasaplasmamembrane.

 Theplasmamembranehasthecapabilitytodecidewhichmaterialsshouldenteror
leavethecellandwhichshouldnot.Thatiswhyitisalsocalledasa‘Selectively
PermeableMembrane’.



 TheFluidMosaicModelofPlasmaMembrane

 TheFluidMosaicmodelexplainsthestructureoftheplasmamembrane.Accordingtoit,
theplasmamembranecomprisesof3components-Lipids,ProteinsandCarbohydrates.
Thesecomponentscanflowfreelyandfluidlyinsidetheplasmamembrane.

 Therearetwotypesoflipids(fats)intheplasmamembrane–

 Phospholipid–Itisalipidmadeupofglycerol,twofattyacids,andphosphate.It
createsasemi-permeablemembranewhichallowsflowofonlycertainmaterialsinside/
outsidethecell

 Cholesterol-Itisalipidwhichprovidesfluiditytothesurfaceofplasmamembrane.

 Theproteinsactasreceptorsofthecellandhelpintransportationacrossthecell
membrane.Thecarbohydratesattachthemselveswiththelipidsandproteinsandare
foundonextracellularsideofthemembrane.



 Figure3-StructureofthePlasmaMembrane

 Howcansubstancesmoveinandoutofacell?

 GaseousExchangebetweentheCellanditsExternalEnvironment–

 MovementofOxygenandCarbondioxidetoandfrom thecelliscarriedoutbymeansof
diffusion.

 Gaseoussubstanceshaveatendencytomovetoareaswheretheirconcentrationisless
from theareaswherethereishigher.Thismovementisdefinedastheprocessof
diffusion.Diffusioncantakeplaceofsolids,liquid,gases.



 MovementofWaterbetweentheCellanditsExternalEnvironment–

 Itiscarriedoutbythemeans

 WaterbetweentheCellanditsExternalEnvironment–

 Itiscarriedoutbythemeansofosmosis.Osmosisisaprocessinwhichwatermoves
from theregionofhighconcentrationtoonewhereitsconcentrationislowthrougha
semipermeablemembrane.ThereforewecansaythatOsmosisisjustaspecialcaseof
theprocessofdiffusion.

 HypotonicSolutions

 Iftheconcentrationofwateroutsidethecellishigherthantheconcentrationofwater
insidethecellthecellgainswaterbytheprocessofosmosis.

 Watercanmoveintothecellfrom thecellmembrane.Inthecaseofhypotonicsolutions,
moreamountofwaterentersthecellswhichresultsinswellingofthecells.



 Figure4-HypotonicSolution

 IsotonicSolutions

 Ifthecellsareputinanenvironmentwhichhassimilarconcentrationofwateras
presentinside.Thisstateallowsforthefreemovementofwateracrossthemembrane
withoutchangingconcentrationofsolutesoneitherside.

 Therefore,thesizeofthecelldoesnotvaryinanisotonicsolutionbecausethereisno

netmovementofwater.

 Figure5-IsotonicSolution

 HypertonicSolutions

 Ifthecellsarekeptinanenvironmentwhichhaslowerconcentrationofwaterthanwhat
ispresentinsidethecellsthenduetotheprocessofosmosiswatermovesoutofthe
cells.

 Thisresultsinadecreaseinsizeofthecells(theyshrink)asmoreamountofwater



comesoutofthecell.

 Figure6-HypertonicSolution

 WhatisEndocytosis?(Olympiad)

 Itisaprocessbywhichtheplasmamembraneengulfsfoodandothermaterialsinside
thecell.

CellWall

 Thecellwallisaouter,hardcoveringofthecellwhichmaintainstheshapeofthecell.

 Thecellwallisgenerallymadeupofcellulose.

 Whatisplasmolysis?



 Plasmolysisisaprocessinwhichthecontentsofthecellthatareawayfrom thecell
wallshrinkorcontractwhenacellloseswaterduetoOsmosiswhenitiskeptin
hypertonicsolution.

 Candeadcellsabsorbwater?No,deadcellscannotabsorbwaterthrough
osmosis.

 Howplants,fungi,andbacteriacanexistinhypotonicmedium?

 Plants,fungi,andbacteriaexistinsuchsituationsbecauseoftheirrigidcellmembranes.
Evenifthecellsswellupthecellmembraneisabletopreventthem from burstingout.


