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Cells	fall	into	one	of	two	major	categories:	prokaryotic	and	eukaryotic.	The	predominantly	monocellous	organisms	of	the	Bacteria	and	Archaea	domains	are	classified	as	prokaryotes	(proâ​​=first;	â​​karyonâ​​=nucleus).	Animal	cells,	plant	cells,	fungi	and	protists	are	eukaryotes	(euâ​​	=	true).	All	cells	share	four	common	components:	1)	a	plasma	membrane,
an	outer	covering	that	separates	the	inside	of	the	cell	from	its	surrounding	environment;	2)	the	cytoplasm,	consisting	of	a	gel-like	region	within	the	cell	where	other	cellular	components	are	found;	3)	DNA,	the	genetic	material	of	the	cell;	and	4)	ribosomes,	particles	that	synthesize	proteins.	The	components	of	Prokaryotic	Cells	Prokaryotes	differ	from
eukaryotic	cells	in	several	important	ways.	A	prokaryotic	cell	is	a	simple,	mono-celled	(unicellular)	organism	that	lacks	a	nucleus,	or	any	other	membrane	organelle.	Soon	we	will	come	to	see	that	this	is	significantly	different	in	eukaryotes.	Prokaryotic	DNA	is	found	in	the	central	part	of	the	cell:	a	dark	region	called	the	nucleoid	(Figure	1).	Figure	1
This	figure	shows	the	generalized	structure	of	a	prokaryotic	cell.	Unlike	Archaea	and	eukaryotes,	bacteria	have	a	cell	wall	made	of	peptidoglycan,	made	up	of	sugars	and	amino	acids,	and	many	have	a	polysaccharide	(carbohydrate)	capsule	(Figure	1).	The	cell	wall	acts	as	an	additional	protective	layer,	helps	the	cell	to	keep	its	shape,	and	prevents	it
from	Dehydration.	The	capsule	allows	the	cell	to	attach	to	surfaces	in	its	environment.	Some	prokaryotes	have	flagella,	pili,	or	fimbriae.	Flagella	are	used	for	locomotion,	while	most	piles	are	used	to	exchange	genetic	material	during	a	type	of	reproduction	called	conjugation.	Components	of	eukaryotic	cells	In	nature,	the	relationship	between	form	and
function	is	evident	at	all	levels,	including	the	cell	level,	and	this	will	become	clear	as	we	explore	eukaryotic	cells.	The	principle	“form	follows	function”	is	found	in	many	contexts.	For	example,	birds	and	fish	have	rational	bodies	that	allow	them	to	move	quickly	through	the	medium	in	which	they	live,	be	it	air	or	water.	It	means	that,	in	general,	you	can
deduce	the	function	of	a	structure	by	looking	at	its	shape,	because	the	two	are	matched.	A	eukaryotic	cell	is	a	cell	that	has	a	membrane	nucleus	and	other	membrane	compartments	or	sacks,	called	organelles,	that	have	specialized	functions.	The	rest	of	this	chapter	will	discuss	the	functions	of	the	various	organelles.	The	word	eukaryotic	means	“true
kernel”	or	“true	nucleus”,	alluding	to	the	presence	of	the	membrane	nucleus	in	these	cells.	The	word	“organelle”	means	“small	organ”,	and,	as	already	mentioned,	organelles	have	specialized	cellular	functions,	just	as	organs	in	your	body	have	functions.	Figure	2	A	generalized	eukaryotic	cell	showing	some	of	the	organelles.	(Photo:	Mediran,
Wikimedia.	14	Aug	2002)	Both	animals	and	plants	are	eukaryote.	Despite	their	fundamental	fundamentalThere	are	some	surprising	differences	between	animal	and	plant	cells.	Animal	cells	have	centrioles,	centrosomes	(discussed	below	the	cytoskeleton)	and	lysosomes,	while	plant	cells	do	not.	Plant	cells	have	a	cell	wall,	chloroplasts,	plasmodemates
and	plastids	used	for	storage,	and	a	large	central	vacuole,	while	animal	cells	do	not	have.	Cell	Size	At	0.1	Â”5.0	Â”4m	in	diameter,	prokaryotic	cells	are	significantly	smaller	than	eukaryotic	cells,	which	have	diameters	ranging	from	10	Â”100	Â”4m	(Figure	3).	The	small	size	of	prokaryotes	allows	the	ions	and	organic	molecules	entering	them	to	spread
rapidly	to	other	parts	of	the	cell.	Similarly,	any	waste	produced	inside	a	prokaryotic	cell	can	quickly	move	out.	However,	the	larger	eukaryotic	cells	have	evolved	different	structural	adaptations	to	improve	cellular	transport.	In	fact,	the	large	size	of	these	cells	would	not	be	possible	without	these	adaptations.	In	general,	the	size	of	the	cells	is	limited
because	the	volume	increases	much	faster	than	the	surface	of	the	cells.	As	a	cell	gets	bigger,	it	becomes	increasingly	difficult	for	the	cell	to	acquire	sufficient	materials	to	support	internal	processes,	as	the	relative	size	of	the	surface	through	which	the	materials	have	to	be	transported	decreases.	Figure	3	This	figure	shows	the	relative	sizes	of	different
cell	types	and	cell	components.	A	grown	man	is	shown	for	comparison.	Small	sizes,	in	general,	are	needed	for	all	cells,	both	prokaryotes	and	eukaryotes.	Let’s	examine	why.	First,	we	will	consider	the	area	and	volume	of	a	typical	cell.	Not	all	cells	are	spherical	in	shape,	but	most	tend	to	approximate	a	sphere.	Remember	that	the	formula	for	the	surface
area	of	a	sphere	is	4^r2,	while	the	formula	for	its	volume	is	4^r3/3.	Thus,	as	the	radius	of	a	cell	increases,	its	surface	area	increases	as	the	square	of	its	radius,	but	its	volume	increases	as	the	cube	of	its	radius	(much	faster).	Therefore,	as	the	size	of	the	cell	increases,	its	surface-to-volume	ratio	decreases.	The	same	principle	would	apply	if	the	cell	had
the	shape	of	a	cube	(Figure	4).	If	the	cell	becomes	too	large,	the	plasma	membrane	will	not	have	enough	surface	area	to	support	the	rate	of	diffusion	required	for	the	volume	increase.	In	other	words,	when	a	cell	grows,	it	becomes	less	efficient.	One	way	to	become	more	efficient	is	to	divide;	another	way	is	to	develop	organelles	that	perform	specific
tasks.	These	adaptations	lead	to	the	development	of	more	sophisticated	cells	called	eukaryotic	cells.	Figure	4	Volume	increases	faster	than	the	surface.	The	area	of	the	cell	is	1mm	x	1mm	x	6	sides	=	6mm2.	The	volume	of	the	small	cell	is	1mm	x	1mm	x	1mm	=	1mm3.	This	gives	an	area	to	the	volume	ratio	of	6:1.The	area	of	the	largest	cell	is	2mm	x
2mm	x	6	sides	=	24mm2.	The	volume	of	the	large	cell	is	2mm	x	2mm	x	2mm	=	8mm3.This	gives	an	area/volume	ratio	of	3:1	(24:8	reduces	to	3:1).	References	A	unless	notice,	images	on	this	page	are	licensed	under	cc-by	4.0	of	openstax.	text	adapted	by:	openstax,	biology	concepts.	base	be	be	be	mbri	open	open	open	open	open	open	open	open	open
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