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Functions	of	membrane	proteins	worksheet
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membrane	proteins.	Unlike	glycophorin,	the	band	3	protein	is	known	to	have	an	important	role	in	the	function	of	red	blood	cells.	To	transfer	small	hydrophobic	molecules	across	a	membrane,	a	membrane	transport	protein	must	puncture	the	hydrophobic	permeability	barrier	of	the	lipid	bilayer	and	provide	a	path	for	the	hydrophilic	molecules	to	cross.
When	activated	by	a	single	photon	of	light,	the	excited	chromophore	changes	shape	and	causes	a	series	of	small	conformational	changes	in	the	protein	that	results	in	the	transfer	of	one	H+	from	the	inside	to	the	outside	of	the	cell	(Figure	10-37).	For	many	years	there	was	little	evidence	for	this	suspected	function.	Although	most	of	the	carbohydrate	is
attached	to	intrinsic	plasma	membrane	molecules,	the	glycocalyx	also	contains	both	glycoproteins	and	proteoglycans	that	have	been	secreted	into	the	extracellular	space	and	then	adsorbed	on	the	cell	surface	(Figure	10-45).	It	is	the	proteins,	therefore,	that	give	each	type	of	membrane	in	the	cell	its	characteristic	functional	properties.	In	other	cell
types,	plasma	membrane	proteins	can	be	anchored	to	the	cytoskeleton,	or	to	the	extracellular	matrix,	or	to	both.	Proteins	that	function	on	only	one	side	of	the	lipid	bilayer,	by	contrast,	are	often	associated	exclusively	with	either	the	lipid	monolayer	or	a	protein	domain	on	that	side.	The	most	useful	of	these	for	the	membrane	biochemist	are	detergents,
which	are	small	amphipathic	molecules	that	tend	to	form	micelles	in	water	(Figure	10-23).	The	proteins	in	example	6,	however,	are	made	as	single-pass	transmembrane	proteins	in	the	ER.	Water	then	flows	into	the	red	cells,	causing	them	to	swell	and	burst	(lyse)	and	release	their	hemoglobin	and	other	soluble	cytosolic	proteins.	The	spectrin-based
cytoskeleton	is	also	attached	to	the	membrane	by	a	second	mechanism,	which	depends	on	the	band	4.1	Mentioned	above.	Ironmils	bind	to	this	domain,	which	is	considered	submitted	to	a	large	conformational	change	to	transfer	iron	through	membrane.	Not	all	proteins	of	Barrel	de²	are	transportation	proteins	.	The	~	â	€	™	s	SIDNESS	Ãƒ	Ãƒ	Ã	~	©	The
hydrophilic	glycoforino	tail	is	exposed	to	the	cytosol,	while	a	hydrophobic	segment	a	-Helical	23	amino	acids	covers	the	lipid	bilayer	(see	figure	10-20A)	.Press	that	there	is	almost	a	million	glycoforine	moleplos	By	Cula,	the	function	remains	unknown.	Many	of	these	adsorbed	macromoles	are	components	of	the	extracellular	matrix,	so	that	where	the
plasma	membrane	ends	and	the	extracellular	matrix	begins	is	largely	a	semi-rise	issue.	The	structure	obtained	by	electronic	crystallography	was	subsequently	confirmed	and	extended	to	greater	resolution	by	X-ray	crystallography.	Two	antibodies	labeled	differently	were	used	-	to	distinguish	human	mouse	and	plasma	membrane	proteins.
Transmembrane	proteins,	many	proteins	performed	in	Bilayer	by	lipid	groups,	and	some	proteins	performed	on	the	membrane	by	extraordinarily	tight	connection	to	other	proteins	can	not	be	released	from	these	forms.	Many	extend	through	the	lipid	bilayer,	with	part	of	its	mass	on	both	sides	(examples	1,	2	and	3	in	Figure	10-17).	The	band	protein	3	is
crucial	for	the	second	of	these	functions.	Its	hydrophobic	regions	pass	through	the	membrane	and	interact	with	the	hydrophobic	tails	of	the	lipid	molems	inside	the	bilayer,	where	they	are	kidnapped	in	the	water.	Likewise,	the	individual	transmembrane	segments	of	a	multipage	membrane	protein	occupies	positions	defined	in	the	folded	protein
structure	that	are	determined	by	interaction	between	the	neighborhood	of	the	ad	transmissembrane	AD.	When	using	this	vector	labeling,	it	is	adalutor	adalutor	rof	es	,olpmexe	rop	:anarbmem	an	adatneiro	©Ã	,leg	mu	me	adnab	amu	omoc	adatceted	,acif​Ãcepse	an​Ãetorp	amu	omoc	ranimreted	Both	the	outer	side	(when	intact	or	sealed	ghosts	or	sealed
ghosts	are	labeled)	and	the	inner	(cytosome)	side	(when	sealed	vesicles	from	the	inside	out	are	labeled),	then	it	must	be	a	transmembrane	protein.	Although	it	is	still,	the	transmembrane	segment	of	the	protein	is	cleaved	and	a	glycosylphosphatidylinositol	(GPI)	is	added,	leaving	the	protein	connected	to	the	non-plain	membrane	surface	of	the
membrane	only	by	this	one	(discussed	in	the	chapter	12	).	These	studies	have	shown	that	each	bacteriorropsinol	molemplate	is	doubled	in	seven	α-at	(each	containing	about	25	amino	acids),	which	pass	through	the	lipid	bilayer	in	slightly	different	angles	(see	figure	10-37	).	Lula's	surface	receptors	are	transmembrane	proteins	that	connect	signal
molems	in	extracellular	space	and	generate	different	intracellular	signals	on	the	opposite	side	of	the	plasma	membrane.	A	CULLA	also	can	create	membrane	domains	without	using	intercellular	joints.	But	because	of	its	anfipatic	nature,	these	proteins	are	solid	only	in	detergent	soluations	and	are	difficult	to	crystallize.	Squires	are	known	to	have	a
variety	of	ways	to	immobilize	your	membrane	proteins.	A	method	is	the	use	of	a	covalent	labeling	reagent	(such	as	radioactive	or	fluorescent	label)	which	is	solid	in	water	and	therefore	can	not	penetrate	the	lipid	bilayer;	Such	a	marker	currently	assigns	only	to	the	protein	on	the	exposed	side	of	the	membrane.	From	these	installments,	it	is	possible	to
provide	for	the	prestration	of	proteins	that	an	organism	makes	transmembrane	proteins.	They	are	usually	decorated	by	carbohydrates,	covering	the	surface	of	all	Eucharytic	cells.	In	fact,	the	vast	majority	of	the	total	carbohydrates	of	the	red	glanbells	surface	(including	more	than	90%	of	the	siallic	acid	and	therefore	most	of	the	negative	load	of	the
surface)	is	transported	by	glycophorine	cells.	Glycophorin,	Band	3	There	is	a	non-transmembrane	prote,	but	there	is	a	membrane	prote,	crossing	the	membrane	in	a	highly	folded	conformation.	However,	experiments	with	labeled	lipids	suggest	that	only	molÃ	©cula	lipÃdica	in	the	outer	monolayer	of	the	membrane	are	confined	in	this	way.	This
network,	which	constitutes	the	cortical	(or	c³rtex)	region	of	the	cytosol,	rich	in	actin	filaments,	thought	to	be	connected	to	the		plasmatic	membrane	in	a	number	of	forms.	The	numerous	bacteria	molecules	in	the	purple	membrane,	however,	are	organized	as	a	two-dimensional	planar	crystal.	More	recently,	however,	bound	lectins	have	been	identified	
plasma	membranes	that	recognize	specific	oligosaccharides	in	glycosides	and	glycoprotes	from	the	cell	surface.	However,	spinal	squid	are	ways	to	immobilize	specific	membrane	prote	and	confine	both	membrane	prote	and	spinal	mol	proteÃnas	to	particular	gifts	in	a	single	lip³sodium	layer	in	the	plasma	membrane	of	all	eukaryotic	squid,	most	of	the
proteÃnas	exposed	in	the	cell	surface	and	some	of	the	lipAbadic	molÃocÃocAbadic	molÃoc	in	the	external	lipÃodic	monocamate	oligosaccharide	chains	covalently	bound	to	them.	For	example,	many	cell	superstructure	receptors	belong	to	this	class.	Glycophorin	usually	exists	as	a	³,	with	its	two	identical	chains	linked	mainly	through	nonµcovalent
interactions	between	the	transmembrane	hAbyxes.	The	prote	is	not	primarily	responsible	for	the	bond	of	the	spectral	cytoskeleton.		erythr³cyte	plasma	membrane	has	been	identified	by	monitoring	the	binding	of	radiolabeled	spectrine	to	erythr³cyte	membranes	from	which	the	spectrine	and	other	non-peripheral	protes	have	been	removed.	Because
the	µ	connections	themselves	are	polar	and	because	Water	is	absent,	all	the	peptµsodium	bonds	in	the	bilateral	layer	are	conducted	to	form	hydrocarbon	µ	with	each	other.	In	general,	transmembranes	(and	some	other	tightly	bound	membrane	proteins)	can	be	solubilized	only	by	agents	that	disrupt	the	hydrophobic	µ	and	destroy	the	lip³medial	bilayer.
Clearly,	membrane	membrane	protes	form	these	intercellular	µ	cannot	be	diffused	laterally	in	the	interacting	membranes.	The	values	of	diffusion	coefficients	for	different	membrane	protes	in	different	squid	are	highly	variable,	because	µ	interactions	with	other	protes	do	not	prevent	the	diffusion	of	proteS	to	different	degrees.	The	parts	are	considered
mainly	the	band	3	molÃ	©cula.	In	bright	light,	each	molecule	of	bacterioropsin	can	pump	up	hundreds	of	pr³tons	per	second.	The	fracture	plane	tends	to	pass	through	the	hydrophobic	³	of	bilayers	lipÃdios	of	the	membrane,	separating	them	into	their	two	monolayers	(Figure	10-33).	For	example,	the	rhodopsin	in	cÃ	©retinal	stem	squid	of	the
vertebrates	and	many	protes	of	the	receptor	of	the	surface	of	the	spinal	cord	that	link	extracellular	signal	molecules	also	©m	are	built	from	seven	hA	©transmembrane	blades.	Its	large	barrel	A©	built	from	22	p-wires,	and	a	large	globular	gift	completely	fills	the	inside	of	the	barrel.	Thus,	the	structures	of	a	number	were	determined	by	X-ray
crystallography.	This	can	be	done	with	a	fluorescent	ligand	such	as	an	antibody	that	binds	to	the		proteNa	or	with	recombinant	DNA	technology	to	express	unfused	prote	for	green	fluorescent	non-prote	(GFP)	(discussed	in	Chapter	9).	Light-driven	pr³tonal	transfer	establishes	a	H+	gradient	across	the	plasma	membrane,	which	in	turn	drives	the
production	of	ATP	by	a	second	non-prote	in	the	plasma	membrane	of	the	squid,	as	well	as	other	processes	that	use	the	energy	stored	in	the	H+	gradient.	As	the	transmembrane	prote	of	the	model	shown	in	Figure	10-22,	glycophorin	is	a	small	non-single-pass	transmembrane	glycoprote	(131	amino	acids)	with	most	of	its	mass	on	the	outer	surface	of	the
membrane,	where	its	N-terminal	hydrophilic	end	is	located.	​	this	spectrine-based	cytoskeleton	that	allows	the	red	results	in	stress	on	your	membrane,	as	you	will	find	yourself	in	the	narrow	capillaries.	The	whole	usually	involves	the	marking	of	the	protein	protein	of	interest	with	a	specific	fluorescent	group.	Figure	10-35	illustrates	why	band	3
molecules	are	seen	in	freeze-fracture	electron	microscopy	of	red	blood	cell	membranes	but	glycophorin	molecules	probably	are	not.	Measurements	of	proteins	that	are	minimally	impeded	in	this	way	indicate	that	cell	membranes	have	a	viscosity	comparable	to	that	of	olive	oil.	Here,	a	laser	beam	continuously	irradiates	a	small	area	to	bleach	all	the
fluorescent	molecules	that	diffuse	into	it,	thereby	gradually	depleting	the	surrounding	membrane	of	fluorescently	labeled	molecules	(Figure	10-40B).	In	addition,	labeled	antibodies	that	bind	only	to	one	part	of	a	protein	can	be	used	to	determine	whether	that	part	of	a	transmembrane	protein	is	exposed	on	one	side	of	the	membrane	or	the	other.When
the	plasma	membrane	proteins	of	the	human	red	blood	cell	are	studied	by	SDS	polyacrylamide-gel	electrophoresis,	approximately	15	major	protein	bands	are	detected,	varying	in	molecular	weight	from	15,000	to	250,000	daltons.	In	addition,	many	membrane	proteins	are	able	to	move	laterally	within	the	membrane	(lateral	diffusion).	Red	blood	cells
(also	called	erythrocytes)	are	available	in	large	numbers	(from	blood	banks,	for	example)	relatively	uncontaminated	by	other	cell	types.	This	enzyme	cuts	these	proteins	free	from	their	anchors,	thereby	releasing	them	from	the	membrane.Some	membrane	proteins	do	not	extend	into	the	hydrophobic	interior	of	the	lipid	bilayer	at	all;	they	are	instead
bound	to	either	face	of	the	membrane	by	noncovalent	interactions	with	other	membrane	proteins	(examples	7	and	8	in	Figure	10-17).	In	some	cases,	the	separate	pieces	can	be	expressed	in	cells	and	they	assemble	properly	to	form	a	functional	protein	(Figure	10-32).	Since	they	have	no	nucleus	or	internal	organelles,	the	plasma	membrane	is	their	only
membrane,	and	it	can	be	isolated	without	contamination	by	internal	membranes	(thus	avoiding	a	serious	problem	encountered	in	membrane	preparations	from	other	eukaryotic	cell	types,	in	which	the	plasma	membrane	typically	constitutes	less	than	5%	of	the	cell's	membrane).	When	examined	in	this	way,	human	red	blood	cell	membranes	appear	to
be	studded	with	intramembrane	particles	that	are	relatively	homogeneous	in	size	(7.5	nm	in	diameter)	and	randomly	distributed	(Figure	10-34).	With	strong	ionic	detergents,	such	as	SDS,	even	the	most	hydrophobic	membrane	proteins	can	be	solubilized.	In	this	way,	functionally	active	membrane	protein	systems	can	be	reconstituted	from	purified
components,	providing	a	powerful	means	of	analyzing	their	activities	(Figure	10-26).	Proteoglycans,	which	consist	of	long	polysaccharide	chains	linked	covalently	to	a	protein	core,	are	found	mainly	outside	the	cell	as	part	of	the	extracellular	matrix	(discussed	in	Chapter	19).	Polar	side	chains	line	the	aqueous	channel	on	the	inside,	while	nonpolar	side
chains	project	from	the	outside	of	the	barrel	to	interact	with	the	hydrophobic	core	of	the	lipid	bilayer.	Membrane	ghosts	can	be	studied	while	they	are	still	leaky	(in	which	case	any	reagent	can	interact	with	molecules	on	both	faces	of	the	membrane),	or	they	can	be	allowed	to	reseal,	so	that	water-soluble	reagents	cannot	reach	the	internal	face.	The
folded	three-dimensional	structures	of	almost	all	of	the	others	are	uncertain.	The	lateral	diffusion	rates	of	membrane	proteins	can	be	measured	by	using	the	technique	of	fluorescence	recovery	after	photobleaching	(FRAP).	Retinal	is	covalently	linked	to	a	lysine	side	chain	of	the	bacteriorhodopsin	protein.	The	use	of	sealed	and	unsealed	red	cell	ghosts
led	to	the	first	demonstration	that	some	membrane	proteins	extend	across	the	lipid	bilayer	(discussed	below)	and	that	the	lipid	compositions	of	the	two	halves	of	the	bilayer	are	different.	Hydropathy	plots	cannot	identify	the	membrane-spanning	segments	of	a	​Ã²Â	barrel,	as	10	amino	acids	or	fewer	are	sufficient	to	traverse	a	lipid	fo	wef	A	.elbairav
ylhgih	era	enarbmem	a	ni	snietorp	fo	sepyt	dna	stnuoma	eht	,ylgnidroccA	.reyalib	eht	ni	erutcurts	lanoisnemid-eerht	sti	tuoba	noitamrofni	esicerp	seriuqer	skrow	yllautca	nietorp	tropsnart	enarbmem	a	woh	fo	gnidnatsrednu	deliated	a	tuB	.sisylana	noitcarffid	nortcele	dna	ypocsorcim	nortcele	fo	noitanibmoc	a	sesu	hcihw	,hcaorppa	evitanretla	na	yb	)	Ã​
3(	noituloser	hgih	ot	enarbmem	eht	ni	nispodohroiretcab	fo	noitatneiro	dna	erutcurts	lanoisnemid-eerht	eht	enimreted	ot	elbissop	ti	edam	sah	gnikcap	raluger	ehT	.edisni	noteleksotyc	eht	ot	derohcna	era	snietorp	enarbmem	llec	doolb	der	emos	taht	nees	evah	eW	.yhtlaeh	yltcefrep	eb	ot	mees	selucelom	eseht	fo	tesbus	rojam	a	kcal	sllec	doolb	der
esohw	slaudividni	,deednI	.34-01	erugiF	ni	dezirammus	era	snietorp	enarbmem	cificeps	gnizilibommi	fo	syaw	nwonk	ruof	ehT	.sniamod	cilosotycnon	dna	cilosotyc	sti	fo	snoitcnuf	tnereffid	eht	dna	RE	eht	ni	reyalib	dipil	eht	otni	detresni	dna	dezisehtnys	si	ti	hcihw	ni	rennam	cirtemmysa	eht	htob	stcelfer	sihT	.ssam	yb	nietorp	%05	si	taht	enarbmem	a	ni
elucelom	nietorp	hcae	rof	selucelom	dipil	05	tuobaÂ​Â​Ã¢senarbmem	ni	selucelom	nietorp	naht	selucelom	dipil	erom	ynam	syawla	era	ereht	,selucelom	nietorp	htiw	derapmoc	llams	era	selucelom	dipil	esuaceB.ssam	sti	fo	%05	tuoba	rof	gnitnuocca	nietorp	htiw	,neewteb	ni	erehwemos	si	enarbmem	amsalp	lacipyt	A	.seno	ralullecartni	otni	slangis
ralullecartxe	ecudsnart	ro	,setulos	tropsnart	,slennahc	noi	tuhs	dna	nepo	ot	detiolpxe	eb	nac	taht	segnahc	lanoitamrofnoc	ogrednu	ot	nietorp	eht	gniwolla	,rehto	hcae	tsniaga	edils	nac	snietorp	eseht	nihtiw	secileh	ehT	.retnec	noitcaer	citehtnysotohp	eht	naht	regral	neve	era	taht	sexelpmoc	nietorp	enarbmem	fo	noitcnuf	dna	erutcurts	eht	ssucsid	osla
ew	retpahc	taht	nI	.reyalib	dipil	suounitnoc	a	ni	sniamod	cificeps	ot	snietorp	enarbmem	gninifnoc	fo	syaw	evah	sllec	ynaM	.cibohpordyh	si	niahc	edis	dica	onima	rehto	yreve	ylno	dna	dnarts	Â²Ã​	dednetxe	na	sa	sa	rehto	ot	dna	stnemalif	nitca	trohs	ot	gnidnib	yb	rehtegot	deknil	era	sremartet	evif	ro	ruof	fo	sdne	liat	ehT	.epocsorcim	nortcele	na	htiw
denimaxe	si	acilper	munitalp	gnitluser	eht	dna,	munitalp	htiw	dewodahs	neht	era	secaf	erutcarf	desopxe	ehT	.nwonk	ton	si	niamod	rieht	gnivael	morf	selucelom	eht	stneverp	taht	Â	Â	Ã	¢	ecnefÂ	Â	Ã	¢	eht	fo	erutan	ralucelom	ehT	.snoitcnuf	tnereffid	tub	serutcurts	ralimis	htiw	snietorp	enarbmem	fo	ylimafrepus	egral	a	fo	rebmem	a	si
nispodohroiretcaB.elcyc	gnipmup	sti	gnirud	hguorht	seog	nietorp	eht	snoitamrofnoc	etaidemretni	eht	fo	emos	fo	serutcurts	eht	evlos	ot	elbissop	neeb	sah	ti,	serutarepmet	wol	yrev	ta	slatsyrc	nietorp	eht	gnizeerf	yB	.rennam	tnereffid	a	ni	enarbmem	eht	ni	degnarra	si	snietorp	eseht	fo	hcaE	.52-01	erugiF	ni	detartsulli	era	stnegreted	desu	ylnommoc	owt
eseht	fo	serutcurs	eht	.noitcnuf	nietorp	enarbmem	fo	ecnatropmi	eht	gnizisahapme,	Snietorp	EnarbmemsNart	SA	Deifitnedi	EB	NAC	Snietorp	eht	fo%	02	Tuoba,	Nwonk	Si	Emoneg	Eritne	EHT	FO	ECN	euqes	editoelcun	eht	erehw,	elpmaxe	rof,	tsaey	gniddub	nI.)	92-01	erugiF	ees	(sleg	edimalyrcaylop	SDS	ni	siserohportcele	retfa	snietorp	enarbmem
rehto	eht	ot	evitaler	noitisop	sti	morf	eman	sti	sevired	tI	.seiduts	lanoitcnuf	rof	elbasunu	dna	evitcani	snietorp	eht	gniredner	ybereht	Â	Â	Ã	¢,	seroc	cibohpordyhÂ	Â	Ã	¢	lanretni	rieht	ot	gnidnib	yb	snietorp)	erutaned	(dlofnu	stnegreted	gnorts	hcuS	.noitcnuf	dna	erutcurts	enarbmem	gnidnatsrednu	ni	ecnavda	rojam	a	saw	sdiulf	lanoisnemid-owt	era
senarbmem	lacigoloib	taht	noitingocer	ehT	.senarbmem	fo	edis	cilosotyc	eht	no	seudiser	enietsyc	neewteb	mrof	lliw	sdnob)	SS	(ediflusid	niahcretni	ro	niahcartni	taht	doohilekil	eht	sesaerced	tnemnorivne	sihT	.enarbmem	amsalp	suounitnoc	a	nihtiw	sniamod	dezilaiceps	ot	denifnoc	si	selucelom	dipil	dna	nietorp	fo	noisuffid	eht,	selpmaxe	eseht	fo	lla
nI.)	12	-01	erugif	ni	3	elpmaxe	(SELPMaxe	Deiduts-LLEW	ERA	SNIROP	EHT	.YHPARGOLLATSYRC	YAR-X	YB	DEIDUTS	NEEB	EVAH	alep​​â​​â	sodasilana	majes	sele	euq	etimrep	ossI	.setnerefid	soed​Ãracassirt	ed	sanetnec	ramrof	arap	sotnuj	res	medop	seracºÃ§Ãa	sªÃrt	omsem	©ÃtA	.)a04-01	arugiF(	sadidem	o£Ãs	adaeuqnarb	aer¡Ã	an	meridnufid	es
PFG	a	uo	sadaeuqnarb	o£Ãn	odnagil	matropsnart	euq	setnecajda	anarbmem	ed	san​Ãetorp	arap	oir¡Ãssecen	opmet	o	e	,resal	ed	exief	mu	rop	aer¡Ã	aneuqep	amu	me	odaeuqnarb	o£Ãtne	©Ã	etnecseroulf	opurg	O	.sadaelcun	salul©Ãc	ed	xetr³Ãc	on	setneserp	o£Ãtse	1.4	adnab	e	nirykna	,anirtcepse	a	sagol³Ãmoh	etnemlaruturtse	o£Ãs	euq	san​ÃetorP	.X
soiar	ed	o£Ã§Ãarfid	rop	odasilana	e	odazilatsirc	res	a	anarbmemsnart	an​Ãetorp	ed	oxelpmoc	oriemirp	o	iof	euq	,onairetcab	ocit©Ãtnissotof	o£Ã§Ãaer	ed	ortnec	mu	©Ã	mU	.-LC	ed	acort	me	anarbmem	a	rassevarta	arap	-3OCH	a	etimrep	euq	,o£Ãina	ed	rodatropsnart	mu	omoc	auta	an​Ãetorp	3	adnab	A	.ossi	arap	seµÃzar	sair¡Ãv	¡ÃH	.~	a	ecil©Ãh	acinºÃ
amu	omoc	acid​Ãpil	reyalib	a	massevarta	euq	anarbmem	ed	san​Ãetorp	ed	mumoc	essalc	amu	ed	avitatneserper	©Ã	aruturtse	aus	,sohlemrev	solub³Ãlg	me	sanepa	odartnocne	ajes	onirofocilg	oirp³Ãrp	o	arobmE	.)63-01	arugiF(	nispodohroiretcab	,aluc©Ãlom	an​Ãetorp	ed	eic©Ãpse	acinºÃ	amu	m©Ãtnoc	euq	amsalp	ed	anarbmem	an	odazilaicepse	hctap
mu	©Ã	muranilas	muiretcabolah	naeahcra	on	¢ÃelpruP​Å	¬​â	¢Ã	ad	anarbmem	A	.iuqa	o£Ãssergid	everb	amu	ecerem	e	,anarbmem	ed	san​Ãetorp	sartuo	satium	ed		Ã	etnahlemes	©Ã	anispodohroiretcab	ad	aruturtse	A	.)02-01	arugiF(	aitapordih	ed	amart	amu	ed	oiem	rop	sadacifitnedi	res	medop	sezev	satium	e	,ecil©Ãh-a	ecil©Ãh	amu	omoc	acid​Ãpil
reyalib	amu	regnarba	arap	etneicifus	o	sognol	o£Ãs	edadicibofordih	ed	uarg	otla	moc	sodic¡Ãonima	03	-	02	ed	acrec	odnetnoc	sotnemgeS	.adacram	iof	euq	alul©Ãc	ad	eic​Ãfrepus	ad	acif​Ãcepse	an​Ãetorp	a	arap	o£Ãsufid	ed	etneicifeoc	o	raluclac	es-edop	,sadidem	siat	eD	.)13-01	arugiF(	anarbmem	ad	acil³Ãsotic	eic​Ãfrepus	a	adot	a	etnecajbus	euq
ekilten	e	lev¡Ãmrofed	me	otilibased	mu	©Ã	lanif	odatluser	O	."lanoicnuJ	oxelpmoC"	mu	me	)an​ÃetorP	1.4	adnab	a	odniulcni(	san​ÃetorP	.anarbmem	.anarbmem	ad	san​Ãetorp	sad	odutse	o	uonoiculover	euq	otnemidecorp	mu	,)8	olut​ÃpaC	on	oditucsid(	SDS	adimalircailop	ed	leg	ed	airav	²Â	soif	ed	oremºÃn	O	.anairetcab	anretxe	anarbmem	ad	acid​Ãpil
reyalib	a	rassevarta	arap	sodanoiceles	socil​Ãfordih	sotulos	metimrep	euq	aug¡Ã	ed	soiehc	sianac	odnareg	,sorop	ed	o£Ã§Ãamrof	ed	san​Ãetorp	o£Ãs	samuglA	.otnemalegnoc	ed	arutarf	ed	acin´Ãrtele	aipocsorcim	ed	acinc©Ãt	alep	satnitsid	sanarbmemartni	saluc​Ãtrap	omoc	satsiv	res	medop	3	adnab	ed	san​Ãetorp	sA	.seµÃmlup	soa	ragertne	edop	eugnas
o	,2OC	ed	edaditnauq	a	atnemua	rodatropsnart	etse	,-3OCH	oa	lev¡Ãemrep	ahlemrev	alul©Ãc	ad	anarbmem	a	rezaf	oA	.)acinºÃ	essap	ed	san​Ãetorp(	a	ecil©Ãh	acinºÃ	amu	omoc	adamacib	a	assevarta	acid​Ãtpepilop	aiedac	a	,seranarbmemsnart	san​Ãetorp	sassed	samugla	mE	.)51	olut​Ãpac	on	soditucsid(	seralulecartni	me	seralulecartxe	sianis
ramrofsnart	arap	m©Ãbmat	sam	,aigrene	ed	samrof	sair¡Ãv	rehloc	arap	sanepa	o£Ãn	,soxelpmoc	sednarg	me	sadazinagro	etnemetneuqerf	o£Ãs	anarbmem	ed	san​Ãetorp	sA	.oin´Ãxa	o	odnevlovne	ortuo	e	sotirdned	e	ralulec	oproc	o	iulcni	euq	oin​Ãmod	mu	m©Ãtnoc	,olpmexe	rop	,sasovren	salul©Ãc	sad	acit¡Ãmsalp	anarbmem	A	.acid​Ãpil	reyalib	ad
s©Ãvarta	mednetse	es	anarbmem	ed	san​Ãetorp	satiuM	.seµÃmlup	so	arap	sodicet	sod	2OC	ed	etropsnart	on	raduja	arap	e	sodicet	so	arap	seµÃmlup	sod	2O	ratropsnart	©Ã	sohlemrev	solub³Ãlg	sod	o£Ã§Ãnuf	lapicnirp	A	.sezev	21	reyalib	od	s©Ãvarta	adnetse	es	)agnol	ed	sodic¡Ãonima	039	ed	acrec(	acid​Ãtpepilop	aiedac	a	euq	es-atidercA	.notirt	od
setnegreted	son	omoc	,)ocin³Ãi	o£Ãn(	agrac	mes	uo	)SDS(	oid³Ãs	ed	otaflus	licedod	me	omoc	,)ocin³Ãi(	sadarboc	res	medop	setnegreted	sod	)sacil​Ãfordih(	seralop	sedadimertxe	sA	.adanimreted	iof	sodic¡Ãonima	ed	atelpmoc	aicnªÃuqes	a	lauq	a	arap	anarbmem	an​Ãetorp	ariemirp	a	iof	e	onamuh	ohlemrev	eugnas	ed	alul©Ãc	ad	anretxe	eic​Ãfrepus	an
satsopxe	san​Ãetorp	siapicnirp	saud	sad	amu	©Ã	nirohpocilG	.alul©Ãc	ad	ralulec	o£Ãseda	ed	sotneve	raidem	a	maduja	euq	)sanitcel(	ralulec	eic​Ãfrepus	ed	sotardiobrac	ed	oagil	ed	san​Ãetorp	salep	sadicehnocer	o£Ãs	sadir¡Ãcassogilo	saiedac	sad	samugla	,ossid	m©ÃlA	of	only	8	wires	to	at©	22	(Figure	10-21).	As	we	discussed	in	Chapter	19,	these
lectins	are	now	known	to	mediate	a	variety	of	³	cellular	adhesion	processes,	including	those	that	occur	EHT	stcelfer	curriculum	dipil	EHT	HTIW	setaicossa	nietorp	enarbmem	a	woH.snietorp	the	largest	enarbmem	Dellach	era	snietorp	esehT	.roiretxe	llec	EHT	eCAFÉ	wood	Mehta	at	dehcatta	sniahc	edirahccasogilo	evah	netfot	snietorp	enarbmem,	SDIP
enarbmem	planted.)	42-01	erugiF	(at)	nietorp	EHT	dehcatta	Niamh	lush	selucelom	dipil	emos	hguohtla	(sexelpmoc	nietorp	tnegreted	sa	noitulos	horse	snietorp	enarbmem	EHT	gnirb	at	sdnet	gnidnib	siht,	Palo	key	elucelom	tnegreted	EHT	fo	dne	rehto	EHT	ecniS	.enarbmem	EHT	fo	Edison	rehtie	no	retaw	at	desopxe	era	snoiger	cilihpordyh	Riehl.)
sdipilocylg	(SDIP	(DNA)	snietorpocylg	snietorp	enarbmem	at	dnuob	yltnelavoc	sniahc	edirahccasogilo	sa	rucco	setardyhobrac	esehT.)	snoyracoreteh	(sllec	dirbyh	ecudorp	at	sllec	example	HTIW	desu	yllaicifitra	Yerevan	sllec	esuom	hcihw	tnemirepxe	or	Yb	dedivorp	saw	enarbmem	fo	yen	EDMS	EDMS	wherein	era	snietorp	enarbmem	AMILP	EMOS
TRANSF	ECNEDIVE	TCERID	TSRY	.Lerlab	Etis	Nence	Tenjorp	Taht	Dica	Edis	Dica	Yb	NB	Dellif	Y	Letelpmoc	Era	Tatt	Slerlab	Rellams	Lalrib.)	81-01	Erukif	DNA	71-01	Erugif	Na	SniSa	Nac	HCHW,	SNOURG	DEPARTH	ROSH	ROSH	RO)	71-01	NGA	YB	RO)	71-01	Egagi	yb	4	Elpmafe	(	nietorp	fo	ecafrus	EDMS	EDMS	no	desopxe	Hillel	â	±	Ã	cihtapihpma
or	Yb	rehtie	curriculum	dipil	EHT	fo	reyalonom	cilosotyc	EHT	HTIW	detaicossa	era	genes	losotyc	EHT	yleritne	detacol	era	snietorp	enarbmem	rehtO	.selucelom	nacylgoetorp	the	largest	enarbmem	fo	sniahc	edirahccasylop	EHT	SA	Polluted	rucco	yehT.	spuorg	dipil	dehcatta	yltnelavoc	AIM	dnuob	era	srehto,	snietorp	enarbmemsnart	HTIW	snoitcaretni
tnelavocnon	YB	dnuob	era	eseht	fo	ynaM	.no	Os	genes,	snietorp	tropsnart,	semyzne,	srotpecer	cificeps	sa	gnivres,	snoitcnuf	enarbmem	TCO	claim	elbisnopser	era	snietorp,	senarbmem	lacigoloib	fo	erutcurts	CISA	EHT	SEEREFRETED	RANALI	DIFFICS	DEEFW.SESNOPER	YROTHWW.SESNOPER	YROOTHMALFN	DNA,	NOITALUCRICTER
EYYCOCMYL,	GNITLOLC	DOOLB,	SnitCaret	Gge-Mreppar	Gge-Mrepps	devresbo	era	selcitrapp	enarbmemartni-5.7	lacipyt,	selucelum	nietorp	3	danab	defirup	htiw	detotitsnocer	era	serylip	dipil	citentnis	nehW.	Noisovid	lanoitator,	realib	eht	fenalp	hout	ralupidneprep	sixna	tupuatur	od	yeht	tub,	reyalib	dipil	ehssorca	(polf-pilf)	albmut	snietorp
enarbmem,	sdipil	enarbmekiL	.chcihcDehtchira	nihtchitra,	nihtchephttera	pEnarbmemsnartAch,Sorbohjen	dipilIkiL.+H+-3OCH	I​Rat​A2OC	+	O2H	NoitcaerHaSzilatac	under	our	feature	Na	Yb	sllec	doolb	der	edisni	nwod	nekorb	dna	demarov	si	hcihw,)-3OCH(etanopropSa	amsalp	doolb	ehh	ni	deirrac	ti,retaw	ni	elbuylgniraps	llno	si	2OCB
.orbsentruRetturehlcLertchordRetsentricoRetchordRettir	see	ya,	sesoprup,	Evris	Nac	slerrab	Men​hguohtlA.selucelom	ralullecartni	cificeps,	setis	gnidnib,	morf	under	snoiger	pool	cilosotyc	h	Stenero	dna	enarbmem	ehni	nietorp,	hta,	sdloh	under	rohcna	digir	a	sa	yliramirp	desu	si	lerrab	ehereh;	(12-01	erugiF	ni	2:1	selpmaxe)	semen	srupecer	srupecer
noitev	snietorpDeiero	filitrptirIhlptir	vhlptir	cEnarbmem	a	AfroUTCIP	Taht,	Revewoh,	raelc	emoceb	H	I.	Snietorp	spitlum,	lerrab	desolc	a	fo	murf	Eht	Ni	teehs	Aa​a	sa	Ro	Secileh	AttiADA​Aseers	a	sa	rehtieA​AAAAAAA​AAAAAAAAAAAASAIA	OPXE	YB	Ecnecseroulf	Rihat	Yb	Ro	(leg	Ah	Fu	Yhpargoidarutua	B)	Ytivcaoidar	Rihte	Detceted	Eb	Nac	snietorp
delebal	T.	(93-01	ErugiF)	Os	Ruoh	Na	Flah	Nihtiw	Ecafrus	Llec	Erne	Ehreo	dexim	Dindesuffid	Snietorp	fo	Vuth	Ithu	Owt,	Owt	Aht,	Noyracoert	Diert	Nwo	rieht	Denifeneuw	Snietorp	Aht	Htut	Htut	Htut	Ehtut	Ehtut	Ereeo	EhturEhtur	Eo	Ehtur	Bichrayers	are	fractured.	If	the	cytoskeleton	is	dissociated	from	red	glazed	ghosts	into	low	intensity	solutions,
membrane	fragments	in	small	vesicles.spectrine	is	a	heterodomer	formed	from	two	large	and	structurally	similar	subunits	(Figure	10-30)	.	In	epithelial	cells,	such	as	those	who	line	the	gut	or	the	kidney	tubules,	certain	enzymes	of	plasma	membranes	and	transport	proteins	are	confined	to	the	apical	surface	of	the	cells,	while	others	are	confined	to
surfaces	Basal	and	lateral	(Figure	10-41).	A	more	common	way	to	restrict	the	side	mobility	of	specific	membrane	proteins	is	attached	to	Macromolecular	Assemblies	in	or	out	of	the	cell.	An	alternative	way	for	peptide	connections	in	lipid	bilayer	to	meet	your	hydrogen	binding	requirements	for	various	polypeptide	chain	transmembrane	strands	to	be
organized	as	a	sheet	of	p.	In	the	form	of	a	closed	barrel	(a	so-called	barrel	of	Â²;	see	Example	3	in	Figure	10-17).	As	in	glycolipids,	the	Açúcar	residues	are	added	in	the	wardrobe	of	the	ER	and	Golgi	apparatus	(discussed	in	chapters	12	and	13).	In	order	to	understand	the	function	of	a	multiplied	transmembrane	protein	in	molecular	details,	it	is
necessary	to	locate	each	of	its	articles,	which	usually	requires	x-ray	screenshots	of	three-dimensional	crystals	protein.	Some	pushes	are	therefore	highly	selective:	Maltoporin,	for	example,	preferably	allows	maltosis	and	maltose	oligillars	cross	the	external	membrane	of	E.	Transportation	of	iron	through	the	bacterial	outer	membrane.	Like	the	lipid
molems	in	Bilayer,	many	membrane	proteins	are	capable	of	rapidly	spreading	on	the	membrane	plane.	Some	of	the	membrane	molems	are	capable	of	spreading	freely	within	the	limits	of	their	own	domain.	At	plasmAcids	also	contain	molH1s	of	integral	proteoglycan	with	polysaccharide	chains	exposed	by	the	surface.	When	a	spermum	squid	is
examined	by	immunofluorescent	immunofluorescent	ed	sotnemges	so	erboc	euq	,001-X	notirT	omoc	,sevel	setnegreted	ed	osu	olep	,lamron	etnemarietni	o£Ãn	es	,avita	amrof	amu	me	sadacifirup	sioped	e	sadazilibulos	res	medop	acib³Ãfordih	anarbmem	ed	san​Ãetorp	satiuM.lanoicnuf	edadivita	ad	o£Ã§Ãarepucer	moc	,adarutaner	ajes	adacifirup	an​‐
Ãetorp	a	euq	etimrep	etnegreted	od	o£Ã§Ãomer	a	,sosac	snugla	mE	.an​Ãetorp-an​Ãetorp	seµÃ§Ãaretni	maidem	euq	seµÃ§Ãamrofni	retnoc	edop	socib³Ãfordih	sodic¡Ãonima	ed	aicnªÃuqes	a	:acib³Ãfordih	arocn¢Ã	amu	sanepa	euq	od	siam	sezev	satium	©Ã	anarbmem	ed	an​Ãetorp	amu	ed	ranarbmemsnart	otnemges	o	,missA	.)13-01	arugiF	rev(
anarbmemsnart	an​Ãetorp	ad	3	adnab	ad	ocil³Ãsotic	oin​Ãmod	oa	otnauq	anirtcepse		Ã	otnat	agil	es	euq	,aniriuqna	adamahc	ralulecartni	o£Ã§Ãagil	ed	an​Ãetorp	ednarg	amu	ed	edneped	anirtcepse	ad	o£Ã§Ãagil	a	euq	marartsom	sotnemirepxe	setsE	.socim​Ãuq	e	socin¢Ãcem	sonad	ed	alul©Ãc	ad	eic​Ãfrepus	a	egetorp	etnatluser	racºÃ§Ãa	ed	otnemitsever
o	euq	es-asneP	.)71-01	arugiF	an	6	olpmexe(	acit¡Ãmsalp	anarbmem	ad	anretxe	acid​Ãpil	adamaconom	an	lotisoniliditafsof	oa	)ocif​Ãcepse	oed​Ãracassogilo	mu	ed	s©Ãvarta(	etnelavoc	o£Ã§Ãagil	amu	rop	sanepa	acid​Ãpil	adamacib		Ã	sadagil	odnes	,anretxe	ralulec	eic​Ãfrepus	an	satsopxe	etnemarietni	o£Ãtse	anarbmem	ed	san​Ãetorp	sartuo	,otnatne	oN
.an​Ãetorp-an​Ãetorp	siev¡Ãjesedni	seµÃ§Ãaretni	odnative	,salul©Ãc	sartuo	e	sohnartse	sotejbo	aicn¢Ãtsid	a	retnam	e	socim​Ãuq	e	socin¢Ãcem	sonad	artnoc	salul©Ãc	sa	regetorp	©Ã	ralulec	otnemitsever	od	siev¡Ãvorp	seµÃ§Ãnuf	sad	amU	.aruprºÃp	roc	aus	an​Ãetorp		Ã	¡Ãd	euq	,)aniter	odamahc(	orof³Ãmorc	uo	,zul	ed	etnevrosba	opurg	ocinºÃ	mu
m©Ãtnoc	anispodohroiretcab	ed	aluc©Ãlom	adaC	.anarbmem	ad	s©Ãvarta	+H	raebmob	arap	al-¡Ãsu	e	zul	ad	aigrene	a	rarutpac	arap	manoicnuf	socit©Ãtnissotof	soxelpmoc	sesse	omoc	somitucsid	,41	olut​ÃpaC	oN	.)24-01	arugiF(	sotnitsid	soin​Ãmod	sªÃrt	sonem	olep	rop	adamrof	©Ã	acit¡Ãmsalp	anarbmem	a	,ralulec	eic​Ãfrepus	ad	acif​Ãcepse
aluc©Ãlom	amu	moc	egaer	siauq	sod	mu	adac	,soprocitna	ed	edadeirav	amu	moc	protection.	Heteromers	self-associate	head-to-head	to	form	200	nm	tetramers.	The	barrel	of	de	They	are	abundant	in	the	outer	membrane	of	mitochondria,	chloroplasts	and	many	bactÃ9ias.	This	procedure,	known	as	electron	crystallography,	is	an	analogy	to	the	study	of
three-dimensional	non-sun	protection	crystals	by	an	x-ray	diffraction	analysis.	Thus,	bacterioropsin	is	part	of	a	solar	energy	transducer	that	provides	energy	for	the	bacterial	squid.	A	complementary	technique	is	the	loss	of	fluorescent	photobleaching	(flip).	This	part	of	the	protein	does	not	carry	all	the	carbohydrates	(about	100	percent	of	the	remains
of	the	car	in	16	separate	oligosaccharide	side	chains),	which	represents	60	percent	of	the	mass	of	the	molecule.	The	most	abundant	of	these	proteNans	is	the	spectrum,	a	long	thin	rod	and	flexIt	is	about	100	nm	long	that	constitutes	about	25%	of	the	protein	mass	associated	with		membrane	(about	2.5	to	105	c³pies	per	cÃ	©lula).	An	alternative
approach	A©	expose	the	external	or	internal	surface	to	proteolantic	enzymes,	which	are	membrane-impermeate:	if	a	prote	is	not	partially	digested	from	both	supervisors,	it	should	be	a	non-transmembrane	prote.	The	separation	of	both	forms	of	prote-	tion	and	lip-	adic	is	considered	to	be	maintained,	at	least	in	part,	by	the	barriers	created	by	a	specific
type	of	intercellular	jun-	tion	(called	tight	jun,	discussed	in	Chapter	19).	By	connecting	some	of	the	molecules	of	band	3	to	Specrin,	Ankyrin	connects	the	spectrine	network	to	the	membrane;	TambÃ	©m	greatly	reduces	the	diffusion	rate	of	the	3	molÃ	©cula	range	in	the	lipDoctor	bilayer.	Bacterioropsin	molecules	in	the	purple	membrane	of
Halobacterium	assemble	in	large	two-dimensional	crystals	in	which	the	individual	prote	molecules	are	relatively	fixed	to	each	other;	Large	aggregates	of	this	type	spread	very	slowly.	The	ports	are		plasma	membrane	by	a	GPI	anchor	can	be	easily	distinguished	by	the	use	of	an	enzyme	called	phospholipase	spectroscopic	of	phosphatilinositol	C.	of	the
biological	membranes	is	provided	by	Lombo	Lombo	samugla	,sadassapitlum	seranarbmemsnart	san​Ãetorp	satium	mE	.saeuqra	satrec	ed	acit¡Ãmsalp	anarbmem	an	zul	rop	adavita	)+H(	snot³Ãrp	ed	abmob	amu	omoc	evres	euq	an​Ãetorp	amu	,anispodoh	uo	air©Ãtcab	a	©Ã	ehlated	lat	ecehnoc	es	lauq	a	arap	acit¡Ãmsalp	anarbmem	ad	etropsnart	ed	an​‐
Ãetorp	amU	.san​Ãetorp	o£Ãs	%57	etnemadamixorpa	,)sotsalporolc	e	sairdn´Ãcotim	ed	sanretni	sanarbmem	sa	omoc(	PTA	ed	o£Ã§Ãudorp	an	sadivlovne	sanarbmem	san	,etsartnoc	mE	.)62-01	arugiF	rev(	anarbmem	atsed	avacn´Ãcib	amrof	a	e	laruturtse	edadirgetni	a	odnetnam	,sohlemrev	solub³Ãlg	sod	anarbmem		Ã	etnecajbus	¡Ãtse	euq	)oteleuqseotic
o(	acietorp	ahlam	ad	etnenopmoc	lapicnirp	o	​Ã	.etnematnorp	razilatsirc	a	mednet	e	sadig​Ãr	etnemavitarapmoc	o£Ãs	±Â«​â	ed	ecil©Ãh	amu	omoc	ed	zev	me	,²Â	ed	lirrab	mu	omoc	sodazinagro	anarbmemsnart	sotnemges	sues	mªÃt	euq	megassapitlum	ed	seranarbmemsnart	san​Ãetorp	.51	olut​ÃpaC	on	somitucsid	omoc	,losotic	on	socim​Ãuq	sianis	areg
euq	o	,alul©Ãc	ad	ortned	an​Ãetorp	artuo	odnavita	ralulecartxe	lanis	mu	a	ednopser	mu	adac	:serodatropsnart	omoc	o£Ãn	e	lanis	ed	serotudsnart	omoc	manoicnuf	san​Ãetorp	satsE	.arierrab	ad	etrap	zaf	oin´Ãxa-oproc-alul©Ãc	o£Ã§Ãnuj	an	acit¡Ãmsalp	anarbmem		Ã	sodaicossa	etnematiertse	anitca	ed	sotnemalif	ed	atnic	amu	euq	es-asnep	,osac	etseN
.salul©Ãc	sartuon	m©Ãbmat	sam	,sohlemrev	solub³Ãlg	son	³Ãs	o£Ãn	,sanarbmem	s	Ã	sadaicossa	o£Ãtse	san​Ãetorp	sa	euq	me	siapicnirp	samrof	sªÃrt	ed	solpmexe	omoc	some-sal-¡Ãzilitu	,etniugesnoc	roP	.etnaida	siam	somitucsid	siauq	sa	erbos	,anirop	ed	san​Ãetorp	me	atsiv	©Ã	ossapitlum	ranarbmemsnart	aruturtse	ed	amrof	assE	.alul©Ãc	ad	eic​‐
Ãfrepus	an	sotardiobrac	me	acir	anoz	a	revercsed	arap	odasu	etnemetneuqerf	©Ã	xilacocilg	uo	ralulec	otnemitsever	omret	O.)IPG(	lotisoniliditofsoflisocilg	ed	arocn¢Ã	amu	rop	adamacib		Ã	odagil	¡Ãtse	uo	acid​Ãpil	adamacib	ad	s©Ãvarta	ednetse	es	uo	an​Ãetorp	ad	oelcºÃn	o	,sonacilgoetorp	snugla	arap	saM	.sanarbmem	sad	sacif​Ãcepse	seµÃ§Ãnuf	sad
airoiam	a	mahnepmesed	anarbmem	ed	san​Ãetorp	sa	â​Â±	transmembrane	halluices	contain	hydrophilic	and	hydrophilic	side	chains	³	amino	acids.	The	spermatozoid	of	mammals,	for	example,	A	single	cÃ	©squid	that	of	several	structurally	and	functionally	distinct	parts	covered	by	a	continuous	plasma	membrane.	Often,	the	cytosolic	or	noncytosolic
loops	of	the	polypeptide	chain	that	link	the	transmembrane	segments	in	multipass	transmembrane	proteins	can	be	clipped	with	proteases	and	the	resulting	fragments	stay	together	and	function	normally.	Thus,	the	surface	that	the	cell	presents	to	the	exterior	is	rich	in	carbohydrate,	which	forms	a	cell	coat,	as	we	discuss	later.Different	membrane
proteins	are	associated	with	the	membranes	in	different	ways,	as	illustrated	in	Figure	10-17.	This	zone	can	be	visualized	by	a	variety	of	stains,	such	as	ruthenium	red	(Figure	10-44),	as	well	as	by	its	affinity	for	carbohydrate-binding	proteins	called	lectins,	which	can	be	labeled	with	a	fluorescent	dye	or	some	other	visible	marker.	Other	membrane-
associated	proteins	do	not	span	the	bilayer	but	instead	are	attached	to	either	side	of	the	membrane.	In	single-pass	transmembrane	proteins,	the	polypeptide	crosses	only	once	(see	example	1	in	Figure	10-17),	whereas	in	multipass	transmembrane	proteins,	the	polypeptide	chain	crosses	multiple	times	(see	example	2	in	Figure	10-17).	Although	the
structures	of	bacteriorhodopsins	and	mammalian	signaling	receptors	are	strikingly	similar,	they	show	no	sequence	similarity	and	thus	probably	belong	to	two	evolutionarily	distant	branches	of	an	ancient	protein	family.Some	membrane	proteins	function	as	part	of	multicomponent	complexes.	The	hydrogen	bonding	between	peptide	bonds	is	maximized
if	the	polypeptide	chain	forms	a	regular	​Ã±Â	helix	as	it	crosses	the	bilayer,	and	this	is	how	the	great	majority	of	the	membrane-spanning	segments	of	polypeptide	chains	are	thought	to	traverse	the	bilayer	(Figure	10-19).	In	this	procedure,	cells	are	frozen	in	liquid	nitrogen,	and	the	resulting	block	of	ice	is	fractured	with	a	knife.	This	protein,	which
binds	to	spectrin	and	actin,	also	binds	to	the	cytosolic	domain	of	both	band	3	.sadamac	saud	ed	.acid​Ãpil	adamacib	ad	s©Ãvarta	mednetse	es	acid​Ãtpepilop	aiedac	ad	setrap	euq	an​Ãetorp	ad	aicnªÃuqes	ad	esil¡Ãna	amu	ed	ritrap	a	reverp	lev​Ãssop	©Ã	sezev	satium	e	,seranarbmemsnart	san​Ãetorp	ed	oremºÃn	ednarg	mu	ed	sodic¡Ãonima	ed
saicnªÃuqes	sa	maralever	,otnatne	on	,AND	ed	otnemaicneuqes	e	meganolc	ed	sacinc©Ãt	sA	.)92-01	arugiF(	anarbmem	ad	latot	an​Ãetorp	ad	)osep	me(	%06	ed	siam	rop	siev¡Ãsnopser	o£Ãs​Â	​Â¢Ã3	adnab	e	anirofocilg	,anirtcepse​Â	​Âsan​Ãetorp	satsed	sªÃrT	.)51	olut​Ãpac	on	oditucsid(	odarbetrev	ohlo	od	sarotpecerrotof	salul©Ãc	sad	anispodor	an
odartnocne	orof³Ãmorc	oa	ocitnªÃdi	©Ã	e	od​Ãedla	ed	amrof	aus	an	A	animativ	a	©Ã	laniter	O	.sacid​Ãpil	saluc©Ãlom	sa	missa	odnacolsed	,anarbmem	ad	san​Ãetorp	sad	sacib³Ãfordih	seµÃiger	s	Ã	es-magil	setnegreted	sod	sacib³Ãfordih	sedadimertxe	sa	,sanarbmem	moc	sadarutsim	odnauQ	.±Â​Î	ed	secil©Ãh	ed	ritrap	a	sad​Ãurtsnoc	o£Ãs	anairetcab
acit¡Ãmsalp	anarbmem	an	e	sacit³Ãiracue	salul©Ãc	me	sossap	solpitlºÃm	ed	seranarbmemsnart	san​Ãetorp	sad	airoiam	ednarg	A	.anarbmem	an	acinºÃ	o£Ã§Ãatneiro	amu	met	erpmes	ranarbmemsnart	an​Ãetorp	amU	.etnemetnelavoc	sodagil	socid​Ãpil	sopurg	siam	uo	mu	rop	acit¡Ãmsalp	anarbmem	ad	acil³Ãsotic	edatem		Ã	sadagil	o£Ãtse	,olpmexe	rop
,ralulecartni	o£Ã§Ãazilanis	an	sadivlovne	san​Ãetorp	sad	samuglA	.acirdn​Ãlic	aruturtse	amu	me	ralorne	arap	ednarg	etnemetneicifus	©Ã	euq	,solelarapitna	sodahlacne-61	ed	ahlof	amu	ed	ritrap	a	odamrof	©Ã	anirop	ed	lirrab	O	.soproc	sosson	me	salul©Ãc	sartuo	sad	airoiam	ad	acit¡Ãmsalp	anarbmem	a	bos	etsixe	adacilpmoc	e	adarobale	siam	otium
sam	,agol¡Ãna	acit©Ãleuqseotic	eder	amU.sohlemrev	solub³Ãlg	me	lapicnirp	ranarbmemsnart	an​Ãetorp	artuo	a	,anirofocilg
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