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The	site	of	cellular	respiration

The	main	site	of	cellular	respiration	in	cells.	The	chief	site	of	cellular	respiration.	The	main	site	of	cellular	respiration	is.	The	organelle	that	is	the	site	of	cellular	respiration	is	the.	The	site	of	cellular	respiration	in	mitochondria	is.	The	site	of	cellular	respiration	in	animal	cell	is.	The	plasma	membrane	is	the	site	of	cellular	respiration	in	bacteria.	The
site	of	cellular	respiration	in	plants.

The	first	phase	of	cellular	breathing	in	all	living	cells	is	glycolisis,	which	can	occur	without	the	presence	of	molecular	oxygen.	If	oxygen	is	present	in	the	cell,	the	cell	can	then	use	aerobic	breathing	through	the	TCA	cycle	to	produce	much	more	energy	that	can	be	used	in	the	form	of	ATP	than	any	anaerobic	way.	However,	the	anaerobic	routes	are
important	and	are	the	only	source	of	ATP	for	many	anaerobic	bacteria.	Eukaryotic	cells	also	recur	to	anaerobic	routes	if	their	oxygen	supply	is	low.	For	example,	when	muscle	cells	are	working	very	hard	and	exhaust	their	oxygen	reserve,	they	use	the	anaerobic	way	to	lactic	acid	to	continue	providing	ATP	for	cell	function.	Glycolisis	itself	produces	two
ATP	molecules,	so	it	is	the	first	step	of	anaerobic	breathing.	The	pyruvate,	the	product	of	glycolisis,	can	be	used	in	fermentation	for	the	production	of	ethanol	and	NAD+	or	for	the	production	of	lactate	and	NAD+.	The	production	of	NAD+	is	essential	because	glycolisis	requires	it	and	would	cease	when	its	supply	is	exhausted,	resulting	in	cell	death.	A
general	scheme	of	the	anaerobic	phases	is	shown	below.	Karp’s	organization	follows.	Anaerobic	breathing	(both	glycolisis	and	fermentation)	takes	place	in	the	fluid	portion	of	the	cytoplasm,	while	most	of	the	energy	efficiency	of	aerobic	breathing	takes	place	in	mitochondria.	Anaerobic	breathing	leaves	a	lot	of	energy	in	the	molecules	of	ethanol	or
lactate	that	muscle	cells	cannot	use	and	must	expel.	A	part	of	the	lactate	reaches	the	liver	through	the	bloodstream	and	can	be	reconverted	into	glucose	through	the	Cori	cycle.	Ethanol	can	be	metabolized	by	the	liver,	but	it	is	a	poor	precursor	for	gluconeogenesis	and	can	lead	to	hypoglycemia.	As	a	breeding	plant,	plants	and	animals	must	also	absorb
energy	from	the	environment	and	convert	it	into	a	form	that	can	be	used	by	their	cells.	Energy	enters	the	body	of	an	organism	into	one	form	and	is	converted	into	another	that	can	feed	the	vital	functions	of	the	organism.	In	the	process	of	photosynthesis,	plants	and	other	photosynthesis	producers	take	energy	in	the	form	of	light	(solar	energy)	and
convert	it	into	chemical	energy,	glucose,	which	store	it	in	its	chemical	bonds.	Then,	a	series	of	metabolic	pathways,	collectively	called	cellular	breathing,	extracts	energy	from	the	bonds	of	glucose	and	converts	it	into	a	form	usable	by	all	living	beings,	both	from	producers,	as	plants,	and	consumers,	like	animals.	7.0:	Prelude	to	Cellular	Respiration
Energy	enters	the	body	of	an	organism	into	one	form	and	is	converted	into	another	form	that	can	feed	the	vital	functions	of	the	organism.	A	series	of	metabolic	routes,	collectively	called	cellular	breathing,	extracts	energy	from	the	bonds	of	glucose	and	converts	it	into	a	form	that	can	be	used	by	all	living	beings,	both	by	producers,	such	as	plants,	and
consumers,	like	animals.7.1:	Energy	in	living	systemsThe	production	of	energy	within	a	cell	involves	many	coordinated	chemical	paths.	Most	of	these	routes	are	combinations	of	oxidation	and	reduction	reactions.	Oxidation	and	reduction	occur	in	tandem.	An	oxidation	reaction	strips	an	electron	from	an	atom	of	a	compound,	and	the	addition	of	this
electron	to	another	compound	is	a	reduction	reaction.	As	oxidation	and	reduction	usually	occur	together,	these	pairs	of	reactions	are	called	oxidation	reduction	reactions,	or	redox.7.2	reactions:	Glycolisis	The	glycolisis	is	the	first	step	in	the	degradation	of	glucose	to	extract	energy	for	cell	metabolism.	Almost	all	living	organisms	carry	out	glycolisis	as
part	of	theirThe	process	does	not	use	oxygen	and	is	therefore	anaerobic.	Glycolysis	occurs	in	the	cytoplasm	of	prokaryotic	and	eukaryotic	cells.7.3:	Oxidation	of	pyruvate	and	citric	acid	cycleIf	oxygen	is	available,	aerobic	respiration	will	continue.	In	eukaryotic	cells,	the	pyruvate	molecules	produced	at	the	end	of	glycolysis	are	transported	to	the
mitochondria,	which	are	the	sites	Cellular	respiration.	There,	the	pyruvate	will	be	transformed	into	an	acetyl	group	which	will	be	harvested	and	activated	by	a	vector	compound	called	coenzyme	A	(CoA).	The	resulting	compound	is	called	acetyl	CoA.	CoA.	is	composed	of	vitamin	B5,	pantothenic	acid.7.4:	oxidative	phosphorylation	You	just	read	about
two	pathways	in	glucose	catabolismâglycolysis	and	the	citric	acid	cycleâthat	generate	ATP.	Most	of	the	ATP	generated	during	aerobic	glucose	catabolism,	however,	is	not	generated	directly	by	these	pathways.	Rather,	it	is	derived	from	a	process	that	begins	with	electrons	moving	through	a	series	of	electron	transporters	that	undergo	redox	reactions.
This	causes	hydrogen	ions	to	accumulate	within	the	matrix	space.7.5:	Oxygen-free	metabolism	In	aerobic	respiration,	the	final	acceptor	of	the	electron	is	an	oxygen	molecule,	O2.	If	aerobic	respiration	occurs,	then	ATP	will	be	produced	using	the	energy	of	high-energy	electrons	transported	by	NADH	or	FADH2	to	the	electron	transport	chain.	If	aerobic
respiration	does	not	occur,	NADH	should	be	reoxidized	to	NAD+	for	reuse	as	an	electron	vector	for	the	glycolytic	pathway	to	continue.	7.6:	Connections	of	Carbohydrate,	Protein	and	Lipid	Metabolic	Pathways	All	catabolic	pathways	for	carbohydrates,	proteins	and	lipids	eventually	connect	to	glycolysis	and	citric	acid	cycle	pathways	(see	Figure	7.6.2).
Metabolic	pathways	should	be	considered	porous,	i.e.	substances	enter	from	other	pathways,	and	intermediates	leave	for	other	pathways.	These	paths	are	not	closed	systems.	Many	of	the	substrates,	intermediates	and	products	in	a	particular	pathway	are	reactive	in	other	pathways.	7.7:	Regulation	of	cellular	respirationCellular	respiration	must	be
regulated	in	order	to	provide	balanced	amounts	of	energy	in	the	form	of	ATP.	The	cell	must	also	generate	a	number	of	intermediate	compounds	which	are	used	in	the	anabolism	and	catabolism	of	macromolecules.	Without	controls,	the	metabolic	reactions	would	quickly	reach	a	steady	point	as	the	forward	and	backward	reactions	reached	a	steady
state.	Resources	would	be	used	inappropriately.	7.E:	Cellular	respiration	(exercises)	Connie	Rye	(East	Mississippi	Community	College),	Robert	Wise	(University	of	Wisconsin,	Oshkosh),	Vladimir	Jurukovski	(Suffolk	County	Community	College),	Jean	DeSaix	(University	of	North	Carolina	at	Chapel	Hill),	Jung	Choi	(Georgia	Institute	of	Technology),	Yael
Avissar	(R	Hode	Island	College)	among	other	contributing	authors.	Original	OpenStax	content	(CC	BY	4.0;	Download	free	at	9.87).	ID6472	Contributed	by	CK-12:	Concepts	of	Biology	CK-12	Foundation	Source	Why	eat?	Because	we’re	hungry.	Not	necessarily.	But	biologically	speaking,	we	eat	for	energy.	The	food	we	eat	is	broken,	the	glucose
extracted,	and	that	energy	is	converted	to	ATP.	What	happens	to	the	energy	stored	in	glucose	during	photosynthesis?	How	do	living	things	use	this	stored	energy?	The	answer	is	cellular	respiration.	This	process	releases	energy	into	glucose	to	make	ATP	(adenosine	triphosphate),	the	molecule	that	powers	all	the	work	of	cells.	An	introduction	to
cellular	respiration	can	be	found	at	(14:19).	Cellular	respiration	takes	up	the	energy	stored	in	glucose	and	transfers	it	to	ATP.	Cellular	respiration	has	three	phases:	glycolysis:	the	Krebs	cycle	and	electronic	transport.	The	inner	and	outer	membranes	of	the	mitochondria	play	an	important	role	in	aerobic	respiration.	Define	cellular	respiration.	What	are
the	three	stages	of	cellular	respiration?	Describe	the	structure	of	the	mitochondrium	and	we	discuss	of	this	structure	in	the	cellular	breathing.	It	is	assumed	that	a	new	species	of	organism	has	been	discovered.	Scientists	have	observed	its	cells	under	a	microscope	and	have	determined	that	they	have	no	mitochondria.	What	kind	of	cellular	breathing
predicts	that	the	new	species	uses?	Explanations	ExplainedWhen	you	breathe	on	a	cold	window,	the	water	vapor	in	your	breath	condenses	on	the	glass.	Where	does	the	water	vapour	come	from?	Was	this	article	useful?	Now	that	we	have	learned	how	autotrophies	like	plants	convert	sunlight	into	sugars,	let’s	take	a	look	at	how	all	eukaryotes,	including
human	beings,	smell	these	sugars.	in	the	process	of	photosynthesis,	plants	and	other	photosynthetic	producers	create	glucose,	which	stores	energy	in	its	chemical	ties.	Later,	both	plants	and	consumers,	such	as	animals,	undergo	a	series	of	metabolic	paths	collectively	called	cellular	breathing.	cellular	breathing	extracts	energy	from	the	bonds	of
glucose	and	converts	it	into	a	form	usable	by	all	living	beings.	formative	goals	describe	the	process	of	glycolisis	and	identify	its	reagents	and	products	describe	the	process	of	pyruvate	oxidation	and	identify	its	reagents	and	products	describe	the	process	of	citric	acid	cycle	(krebs	cycle)	and	its	reagents	and	products	describe	the	respiratory	chain
(electron	chain)	and	its	role	in	cellular	breathing	things	that	oate	to	convert	glucose	into	energy.	autotrophies	(such	as	plants)	produce	glucose	during	photosynthesis.	Heterotrophies	(like	humans)	ingest	other	living	beings	to	obtain	glucose.	While	the	process	may	seem	complex,	this	page	brings	you	through	the	key	elements	of	each	part	of	the
cellular	breathing.	glycolisis	glycolisis	is	the	first	point	in	the	breakdown	of	glucose	to	extract	energy	for	cell	metabolism.	almost	all	living	organisms	carry	out	glycolisis	as	part	of	their	metabolism.	the	process	does	not	use	oxygen	and	is	therefore	anaerobic	(the	processes	that	use	oxygen	are	called	aerobics.)	glycolisis	occurs	in	the	cytoplasm	of	both
prokaryotic	and	eukaryotic	cells.	glucose	enters	heterotrophic	cells	in	two	ways.	by	secondary	active	transport,	where	transport	is	carried	out	against	the	gradient	of	glucose	concentration.	through	a	whole	group	of	proteins	called	glut	proteins,	also	known	as	glucose	transporting	proteins.	These	conveyors	promote	the	spread	of	glucose.	glycolisis
begins	with	the	annular	structure	to	six	carbon	atoms	of	a	single	glucose	molecule	and	ends	with	two	molecules	of	a	three-carbon	sugar	calledâ	pyruvatoâ	(figure	1.)	figure	1.	glycolisis	products	and	reactives.	glycolisis	consists	of	ten	phases	divided	into	two	separate	half.	the	first	half	of	glycolisis	is	also	known	as	the	phases	that	require	energy.	This
way	traps	the	glucose	molecule	in	the	cell	and	uses	energy	to	change	it	so	that	the	six-carbon	sugar	molecule	can	be	evenly	divided	into	the	two	three-atom	molecules.	the	second	half	of	glycolisis	(also	known	as	energy	release	stages)	extracts	energy	from	molecules	and	stores	it	in	the	form	of	atp	and	nadh,	the	reduced	form	of	nad.	first	half	of
glycolisis	(passes	requiring	energy)	figure	2.	the	first	half	of	glycolisis	uses	two	atp	molecules	in	glucose	phosphorylation,	which	is	then	divided	into	two	three-carbon	molecules.	point	1.	the	first	phase	of	glycolisis	is	catalyzed	by	esochinasis,	an	enzyme	with	a	wide	specificity	that	catalyzes	phosphorylation	of	six	carbon	atoms.	Esochinasis
phosphorates	glucose	oando	l’ATP	as	a	source	of	phosphate,	producing	glucose-6-phosphate,	a	more	reactive	form	of	glucose.	This	reaction	prevents	the	phosphorate	glucose	molecule	from	interacting	with	glut	proteins	and	can	no	longer	leave	the	cell	because	the	phosphate	negatively	loaded	does	not	allow	it	to	cross	the	hydrophobic	inside	of	the
plasma	membrane.2.	In	the	second	step	of	glycolysis,	an	isomerase	converts	glucose-6-phosphate	into	one	of	its	isomers,	fructose-6-phosphate.	Isomerase	is	an	enzyme	that	catalyzes	the	conversion	of	a	molecule	into	one	of	its	isomers.	This	change	from	phosphoglucose	to	phosphofructose	allows	the	final	cleavage	of	sugar	into	two	molecules	of	three
carbon	atoms.	Step	3.	3.	The	third	stage	is	the	phosphorylation	of	fructose-6-phosphate,	catalyzed	by	the	phosphofructokinase	enzyme.	A	second	ATP	molecule	gives	a	high-energy	phosphate	to	fructose-6-phosphate,	producing	fructose-1,6-bisphosphate.	In	this	pathway,	phosphofructokinase	is	a	rate-limiting	enzyme.	It	is	active	when	the	concentration
of	ADP	is	high;	It	is	less	active	when	ADP	levels	are	low	and	the	concentration	of	ATP	is	high.	So,	if	there	is	â	̈¬Â	sufficient	“ATP	in	the	system,	the	path	slows	down.	This	is	a	kind	of	inhibition	of	the	end	product,	since	ATP	is	the	end	product	of	glucose	catabolism.	Step	4.	Recently	added	high-energy	phosphates	further	destabilize	fructose-1,6-
bisphosphate.	The	fourth	step	in	glycolysis	uses	an	enzyme,	Aldolase,	to	take	1,6-bisphosphate	into	two	three-carbon	isomers:	dihydroxyacetone-phosphate	and	glyceraldehyde-3-phosphate.	Step	5.	In	the	fifth	step,	an	isomerase	converts	dihydroxyacetone-phosphate	into	its	isomer,	Glyceraldehyde-3-phosphate.	So,	the	path	will	continue	with	two
molecules	of	a	single	isomer.	At	this	point	in	the	path,	there	is	a	net	investment	of	energy	from	two	ATP	molecules	in	the	breakdown	of	a	glucose	molecule.	Second	half	of	glycolysis	(energy	release	steps)	so	far,	glycolysis	cost	the	cell	two	ATP	molecules	and	produced	two	small	molecules	of	three	carbon	sugar.	Both	of	these	molecules	proceed	through
the	second	half	of	the	path,	and	enough	energy	will	be	extracted	to	return	the	two	ATP	molecules	used	as	initial	investments	and	will	produce	a	profit	for	the	cell	of	two	additional	ATP	molecules	and	two	even	higher	Nadh	molecules.	Figure	3.	The	second	half	of	glycolysis	involves	phosphorylation	without	ATP	investment	(step	6)	and	produces	two
NADH	molecules	and	four	ATP	molecules	per	glucose.	Step	6.	The	sixth	step	in	glycolysis	(Figure	3)	oxidizes	sugar	(glyceraldehyde-3-phosphate),	extracting	high-energy	electrons,	which	are	collected	by	the	nad+	electron	carrier,	producing	NADH.	The	sugar	is	then	phosphorylated	by	the	addition	of	a	second	phosphate	group,	producing	1,3-
bisphosphoglycer.	Note	that	the	second	phosphate	group	does	not	require	another	ATP	molecule.	Again	it	is	a	potential	limiting	factor	for	this	path.	The	continuation	of	the	reaction	depends	on	the	availability	of	the	oxidized	form	of	the	e-mail,	nad+.	Therefore,	Nadh	must	be	continuously	oxidized	into	NAD+	to	keep	this	pace.	If	Nad+	is	not	available,
the	second	half	of	glycolysis	slows	down	or	stops.	If	oxygen	is	available	in	the	system,	NADH	will	be	easily	oxidized,	albeit	indirectly,	and	the	high-energy	electrons	from	hydrogen	released	in	this	process	will	be	used	to	produce	ATP.	In	an	oxygen-free	environment,	an	alternative	pathway	(fermentation)	can	provide	oxidation	of	NADH	to	NAD+.	Step	7.
In	the	seventh	step,	catalyzed	by	phosphoglycer	kinase	(an	enzyme	called	for	the	reverse	reaction),	1,3-bisphosphoglycer	gives	a	high-energy	phosphate	to	ADP,	forming	an	ATP	molecule.	(This	is	an	example	of	phosphorylation	at	the	substrate	level.)	A	carbonyl	group	on	the	1,3-bisphosphoglycer	is	oxidized	to	a	carboxyl	group	and	3-phosphoglycer	is
formed.	Step	8.	In	the	eighth	step,	the	remaining	phosphate	group	in	3-phosphoglycer	shifts	from	the	third	carbon	to	the	second	carbon,	producing	2-phosphoglycer	(an	isomer	of	3	phosphoglycer).	The	enzyme	catalyzing	this	step	is	a	mutase	(a	type	of	isomerase).	Step	9.	Enolase	catalyzes	the	ninth	step.	This	enzyme	causes	2-phosphoglycer	to	lose
water	from	its	structure;	This	is	a	dehydration	reaction,	resulting	in	the	formation	of	a	double	bond	that	increases	the	potential	energy	in	the	remaining	phosphate	bond	and	produces	phosphoenolpivoluvate	(PEP).	Step	10.	The	last	step	in	glycolysis	is	catalyzed	by	the	enzyme	pyruvate	kinase	(the	enzyme	in	case	is	called	for	the	inverse	reaction	of	the
conversion	of	PIRUVATE	into	PEP)	and	results	in	the	production	of	a	second	ATP	molecule	of	di	Phosphorylation	and	pyruco	acid	compound	(or	its	shape	of	salt,	pyruvate).	Many	enzymes	in	enzyme	paths	are	appointed	for	reverse	reactions,	since	the	enzyme	can	catalyze	both	the	reactions	forward	and	backwards.	The	results	of	Glycolysis	glycoolisi
begin	with	glucose	and	ends	with	two	Molecole	Pirubi,	a	total	of	four	ATP	molecules	and	two	nadh	molecules.	Two	ATP	molecules	were	used	in	the	first	half	of	the	path	to	prepare	the	six	carbon	ring	for	the	split,	so	the	cell	has	a	net	gain	of	two	ATP	molecules	and	two	NADH	molecules	for	its	use.	If	the	cell	cannot	further	catabulize	the	PiruV
molecules,	they	will	only	collect	two	ATP	molecules	from	a	glucose	molecule.	The	red	blood	cells	of	mature	mammals	are	unable	to	breathe	aerobic	breathing	-	the	process	in	which	organisms	convert	energy	in	the	presence	of	oxygen	-	and	glycolysis	is	their	only	source	of	ATP.	If	glycolysis	is	interrupted,	these	cells	lose	their	ability	to	keep	their
sodium-potassium	pumps,	and	eventually	die.	The	last	step	in	glycolysis	does	not	occur	if	pyraved	kinases,	the	enzyme	that	catalyzes	pyruvate	formation,	is	not	available	in	sufficient	quantities.	In	this	situation,	the	entire	way	of	glycolysis	will	proceed,	but	only	two	ATP	molecules	will	be	made	in	the	second	half.	Therefore,	the	pyravata	kinase	is	a
limiting	enzyme	for	glycolysis.	GLICOLISI	is	the	first	route	used	in	glucose	break	to	extract	energy.	He	was	probably	one	of	the	first	metabolic	paths	to	evolve	and	used	by	almost	all	the	bodies	on	earth.	The	icy	is	composed	of	two	parts:	the	first	part	prepares	the	ring	of	the	glucose	of	six	carbon	for	the	split	in	two	three	carbon	sugars.	ATP	is	invested
in	the	process	during	this	means	to	excite	separation.	The	second	half	of	the	glycoolisi	extracts	the	ATP	and	high	energy	electrons	from	hydrogen	atoms	and	attacks	them	to	NAD	+.	Two	ATP	molecules	are	invested	in	the	first	half	and	four	ATP	molecules	are	formed	by	phosphorylation	of	the	substrate	during	the	second	half.	This	produces	a	net	gain
of	two	ATPs	and	two	NADH	molecules	for	the	cell.	Figure	4	shows	the	entire	glycolysis	process	in	one	image:	figure	4.	Glycolysis	pyruvate	oxidation	if	oxygen	is	available,	aerobic	breathing	will	go	ahead.	In	eukaryotic	cells,	the	PiruV	molecules	produced	at	the	end	of	glycolysis	are	transported	to	mitochondria,	which	are	cellular	breathing	sites.	There,
the	pyruvate	will	be	transformed	into	a	group	of	acetyl	that	will	be	collected	and	activated	by	a	load-bearing	compound	called	Coenzyme	A	(COA).	The	resulting	mixture	is	called	acetyl	coa.	COA	is	made	of	vitamin	B5,	pantothenic	acid.	ACETIL	COA	can	be	used	in	a	variety	of	ways	to	the	cell,	but	its	main	function	is	to	deliver	the	acetyl	group	derived
from	the	pyruvate	to	the	next	phase	of	the	path	in	glucose	catabolism.	Distribution	of	the	pyruvate	in	order	per	pyruvate	(which	is	the	product	of	glycoolisi)	to	enter	the	cycle	of	citric	acid	(the	next	path	of	cellular	respiration),	must	be	subjected	to	several	changes.	Conversion	is	a	process	in	three	phases	(Figure	5).	Figure	5.	After	inserting	the
mitochondrial	matrix,	a	multi-enzyme	complex	converts	pyruvous	in	acetyl	coa.	In	the	process,	carbon	dioxide	is	released	and	a	NADH	molecule	is	formed.	Step	1.	A	carboxylic	group	is	removed	from	the	pyruvate,	releasing	a	carbon	dioxide	molecule	in	the	surrounding	medium.	The	result	of	this	step	is	a	two-carbon	hydroxynetyl	group	linked	to	the
enzyme	(pyruvate	dehydrogenase).	This	is	the	first	of	the	six	carbon	of	the	original	glucose	molecule	to	be	removed.	This	step	proceeds	twice	(recalls:	there	are	two	pieruvi	molecules	produced	at	the	end	of	glycolysis)	for	each	glucose	molecule	Therefore,	two	of	the	six	carbs	will	have	been	removed	at	the	end	of	both	passages.	Step	2.	NAD+	is
reduced	to	NADH.	The	hydroxyethyl	group	is	oxidized	to	an	acetyl	group	and	the	electrons	are	collected	by	NAD+,	forming	NADH.	The	high-energy	electrons	from	NADH	will	be	used	following	a	ATP.	Step	3.	An	acetyl	group	is	transferred	to	Conenzima	A,	resulting	in	a	COA	acetyl.	The	Acetile	group	linked	to	the	enzyme	is	transferred	to	the	COA,
producing	a	molecule	of	COA	acetyl.	Note	that	during	the	second	phase	of	glucose	metabolism,	when	a	carbon	atom	is	removed,	binds	to	two	oxygen	atoms,	producing	carbon	dioxide,	one	of	the	main	final	products	of	cellular	respiration.	CO2	acetyl	in	the	presence	of	oxygen,	the	acetyl	coa	releases	its	acetyl	group	to	a	molecule	of	four	carbon	atoms,
the	oxaloacetate,	to	form	the	citrate,	a	molecule	of	six	carbon	atoms	with	three	carboxyl	groups;	This	way	will	collect	the	rest	of	the	removable	energy	from	what	was	born	as	a	glucose	molecule.	This	single	route	is	called	with	different	names,	but	we	will	call	it	mainly	the	cycle	of	citric	acid.	In	the	presence	of	oxygen,	the	pyruvate	is	transformed	into
an	acetyl	group	linked	to	a	Corier	molecule	of	Coenzyme	A.	The	resulting	coa	acetyl	can	enter	differently,	but	the	most	often,	the	Acetile	group	is	transported	in	the	cycle	of	citric	acid	For	further	catabolism.	During	the	conversion	of	the	pyruvate	into	the	acetyl	group,	a	carbon	dioxide	molecule	and	two	high-energy	electrons	are	removed.	The	carbon
dioxide	represents	two	(conversion	of	two	pyruvate	molecules)	of	the	six	coals	of	the	original	glucose	molecule.	The	electrons	are	collected	by	the	NAD	+,	and	the	NADH	carries	the	electrons	into	a	subsequent	path	for	the	production	of	ATP.	At	this	point,	the	glucose	molecule	originally	entry	into	cellular	respiration	was	completely	oxidized.	The
potential	chemical	energy	stored	in	the	internal	of	the	glucose	molecule	has	been	transferred	to	the	electron	bearers	or	has	been	used	to	synthesize	some	ATPS.	Citric	acid	cycle	as	the	conversion	of	the	pyruvate	into	acetyl	coa,	the	cycle	of	citric	acid	takes	place	in	the	mitochondria	matrix.	The	only	way	is	called	with	different	names:	cycle	of	citric
acid	(for	the	first	intermediate	formed	Â	«citric	acid,	or	citrateÂ»	When	the	acetate	joins	the	oxaloacetate),	TCA	cycle	(since	citric	acid	or	citrate	and	isochrate	are	tricarboxylic	acids)	and	the	cycle	of	Krebs,	from	Hans	Krebs,	which	First	identified	the	passages	of	the	street	in	the	flight	muscles	of	pigeons	over	the	years	â	€	™	30.	Almost	all	the
enzymes	of	the	citric	acid	cycle	are	soluble,	with	the	only	exception	of	the	enzyme	succined	dehydrogenase,	which	is	incorporated	into	the	internal	membrane	of	mitochondrione.	Unlike	glycolysis,	the	cycle	of	citric	acid	is	a	closed	cycle:	the	last	part	of	the	road	regenerates	the	compound	used	in	the	first	phase.	The	eight	phases	of	the	cycle	are	a
series	of	redox	reactions,	dehydration,	hydration	and	decarboxying	that	produce	two	molecules	of	carbon	dioxide,	a	GTP	/	ATP,	and	reduced	shapes	of	NADH	and	FADH2	(Figure	6).	This	is	considered	an	aerobics	because	the	nadh	and	fadh2	products	must	transfer	their	electrons	to	the	next	street	in	the	system,	which	will	use	oxygen.	If	this	transfer
does	not	occur,	the	oxidation	phases	of	the	citric	acid	cycle	do	not	even	occur.	Note	that	the	citric	acid	cycle	produces	very	little	ATP	directly	and	does	not	directly	consume	oxygen.	Figure	6.	In	the	cycler	cycle,	the	acetyl	group	of	acetyl	coa	is	linked	to	a	ossaloacetate	molecule	of	four	carbon	atoms	to	form	a	citrate	molecule	of	six	carbon	atoms.
Through	a	series	of	steps,	the	citrate	is	oxidized,	releasing	two	molecules	of	carbon	dioxide	for	each	acetyl	group	introduced	into	the	cycle.	In	the	process,	three	NAD	+	molecules	are	reduced	to	NADH,	a	FAD	molecule	is	reduced	to	FADH2,	and	an	ATP	or	GTP	(depending	on	the	type	of	cell)	is	produced	(by	phosphorylation	at	the	substrate	level).
Because	the	final	product	of	the	citric	acid	cycle	is	also	the	Reagent,	the	cycle	works	continuously	in	the	presence	of	sufficient	reagents.	(Credit:	Modification	of	the	work	of	Â	«Yikrazuulâ»	/	Wikimedia	Commons)	Phases	of	the	cycling	cycle	Phase	1.	Before	the	beginning	of	the	first	phase,	the	oxidation	of	the	pyruvate	must	be	checked.	Then	the	first
phase	of	the	cycle	begins:	it	is	a	condensation	phase,	which	combines	the	acetyl	group	with	two	carbon	carbon	atoms	A	four-carbon	oxaloate	molecule	to	form	a	molecule	of	six	citrate	carbon.	The	COA	is	linked	to	a	group	of	sulfidryl	(-sh)	and	spreads	away	to	combine	with	another	acetyl	group.	This	passage	is	irreversible	because	it	is	highly	eccentric.
The	rate	of	this	reaction	is	controlled	by	negative	feedback	and	the	amount	of	ATP	available.	If	ATP	levels	increase,	the	rate	of	this	reaction	decreases.	If	ATP	is	in	short,	speed	increases.	Step	2.	To	the	point	two,	the	citrate	loses	a	water	molecule	and	earns	another	as	citrate	is	converted	into	its	isomer,	isoched.	Step	3.	In	point	three,	isochrate	is
oxidized,	producing	a	five-carbon	molecule,	Î	±	-ketoglurate,	along	with	a	CO2	molecule	and	two	electrons,	which	reduce	NAD	+	to	NADH.	This	step	is	also	regulated	by	negative	feedback	from	ATP	and	NADH	and	a	positive	effect	of	the	ADP.	Steps	3	and	4.	Three	and	four	steps	are	both	passages	of	oxidation	and	decarboxying,	which	release	electrons
that	reduce	NAD	+	to	NADH	and	release	carboxy	groups	that	form	CO2	molecules.	Ãž	-etoglutate	It	is	the	product	of	point	three	and	a	succinyl	group	is	the	product	of	the	step	four.	Coa	binds	the	succinyl	group	to	form	the	coa	succinil.	The	enzyme	that	catalyzes	step	four	is	regulated	by	ATP,	Succinil	COA	and	NADH	feedback	inhibition.	Step	5.	In
phase	five,	a	phosphate	group	is	replaced	for	coenzyme	A,	and	a	high	energy	bond	is	formed.	This	energy	is	used	in	a	substrate	level	phosphorylation	(during	the	conversion	of	the	succinite	succinyl	group)	to	form	the	trifosphate	of	Guanine	(GTP)	or	ATP.	There	are	two	forms	of	enzyme,	called	isoenzyme,	for	this	step,	depending	on	the	type	of	animal
fabric	in	which	they	are	found.	A	form	is	found	in	tissues	that	use	great	quantities	of	ATPs,	such	as	the	heart	and	skeletal	muscle.	This	form	produces	ATP.	The	second	form	of	the	enzyme	is	found	in	tissues	that	have	a	high	number	of	anabolic	paths,	such	as	liver.	This	form	produces	GTP.	GTP	is	energy	equivalent	to	the	ATP;	However,	his	use	is	more
limited.	In	particular,	protein	synthesis	mainly	uses	GTP.	Step	6.	Step	Six	is	a	dehydration	process	that	converts	into	a	snack.	Two	hydrogen	atoms	are	transferred	to	FAD,	producing	FADH2.	The	energy	contained	in	the	electrons	of	these	atoms	is	not	enough	to	reduce	the	NAD	+	but	adequate	to	reduce	fashion.	Unlike	NADH,	this	vector	remains
connected	to	the	enzyme	and	directly	transfers	the	electrons	to	the	electron	transport	chain.	This	process	is	made	possible	by	the	location	of	the	catalytic	enzyme	this	passage	within	the	internal	membrane	of	the	mitochondrion.	Step	7.	The	water	is	added	to	the	fumarate	during	the	passage	seven	and	the	male	is	produced.	The	last	step	in	the	cycle	of
citric	acid	regenerates	oxaloacetate	by	the	oxidizing	patient.	Another	Nadh	molecule	is	produced	in	the	process.	The	products	of	the	citric	acid	cycle	Two	carbon	atoms	enter	the	cycle	of	citric	acid	from	each	group	of	acetyl,	which	represent	four	of	the	six	coals	of	a	glucose	molecule.	Two	carbon	dioxide	molecules	are	released	on	each	round	of	the
cycle;	However,	these	do	not	necessarily	contain	carbon	atoms	more	recently	added.	The	two	Atoms	of	Acetyl	Carbon	eventually	will	be	released	in	subsequent	rounds	of	the	cycle;	Therefore,	all	six	carbon	atoms	of	the	original	glucose	molecule	are	finally	incorporated	into	carbon	dioxide.	Every	ride	of	the	cycle	forms	three	nadh	molecules	and	a	fadh2
molecule.	These	carriers	will	connect	with	the	last	portion	of	aerobic	breathing	to	produce	ATP	molecules.	A	GTP	or	ATP	is	also	made	in	each	cycle.	Many	of	the	intermediate	compounds	in	the	cycle	of	citric	acid	can	be	used	to	synthesize	amino	acids	not	Therefore,	the	cycle	is	amphibolic	(both	catabolic	and	anabolic).	The	citric	acid	cycle	is	a	series	of
redox	and	decarboxylation	reactions	that	remove	high-energy	electrons	and	carbon	dioxide.	Electrons	temporarily	stored	in	NADH	and	FADH2	molecules	are	used	to	generate	ATP	in	a	later	path.	A	molecule	of	GTP	or	ATP	is	by	phosphorylation	at	the	level	of	the	substrate	at	every	turn	of	the	cycle.	There	is	no	comparison	between	the	cyclic	path	and	a
linear	path.	Electronic	Transport	Chain	You	just	read	about	two	pathways	in	cellular	respiration,	glycolysis	and	the	citric	acid	cycle,	which	generate	ATP.	However,	most	of	the	ATP	generated	during	aerobic	glucose	catabolism	is	not	directly	generated	by	these	pathways.	Rather,	it	results	from	a	process	that	begins	with	the	movement	of	electrons
through	a	series	of	electron	transporters	that	undergo	redox	reactions:	the	electron	transport	chain.	This	causes	the	accumulation	of	hydrogen	ions	within	the	space	of	the	matrix.	As	a	result,	a	concentration	gradient	is	formed	in	which	the	hydrogen	ions	diffuse	from	the	matrix	space	through	ATP	synthase.	The	hydrogen	ion	stream	feeds	the	catalytic
action	of	ATP	synthase,	which	phosphorylated	ADP,	producing	ATP.	Electron	transport	chain	Figure	7.	The	electron	transport	chain	is	a	series	of	electron	transporters	embedded	in	the	inner	mitochondrial	membrane	that	transports	electrons	from	NADH	and	FADH2	to	molecular	oxygen.	During	the	process,	the	protons	are	pumped	from	the
mitochondrial	matrix	to	the	intermembrane	space,	and	the	oxygen	is	reduced	to	form	water.	The	electron	transport	chain	(Figure	7)	is	the	last	component	of	aerobic	respiration	and	is	the	only	part	of	glucose	metabolism	that	uses	atmospheric	oxygen.	Oxygen	spreads	continuously	in	plants;	in	animals,	it	enters	the	body	through	the	respiratory	system.
Electron	transport	is	a	series	of	redox	reactions	that	resemble	a	relay	or	a	bucket	brigade,	in	that	the	electrons	are	quickly	passed	from	one	component	to	another,	all	the	way	to	the	end	of	the	chain	where	the	electrons	reduce	molecular	oxygen,	producing	water.	There	are	four	complexes	composed	of	proteins,	labeled	I	to	IV	in	Figure	7,	and	the
aggregation	of	these	four	complexes,	together	with	the	associated	mobile	electron	carriers,	is	called	the	electron	transport	chain.	The	electron	transport	chain	is	present	in	multiple	copies	in	the	inner	mitochondrial	membrane	of	eukaryotes	and	in	the	plasma	membrane	of	prokaryotes.Note,	however,	that	the	electron	transport	chain	of	prokaryotes
cannot	require	oxygen	as	some	live	in	anaerobic	states.	The	common	feature	of	all	electron	transport	chains	is	the	presence	of	a	proton	pump	which	creates	a	proton	gradient	on	a	membrane.	Complex	I	To	begin	with,	two	electrons	are	transported	to	the	first	complex	aboard	NADH.	This	complex,	called	I,	is	composed	of	flavin	mononucleotide	(FMN)
and	a	protein	containing	ferrous	sulfur	(Fe-S).	FMN,	derived	from	vitamin	B2,	also	known	as	riboflavin,	is	one	of	several	prosthetic	groups	or	co-factors	in	the	electron	transport	chain.	A	prosthetic	group	is	a	non-protein	molecule	required	for	the	activity	of	a	protein.	Prosthetic	groups	are	organic	or	inorganic	molecules,	not	peptides	attached	to	a
protein	that	facilitate	its	function;	prosthetic	groups	include	coenzymes,	which	are	the	prosthetic	groups	of	enzymes.	The	enzyme	of	complex	I	is	NADH	dehydrogenase	and	is	a	very	large	protein	containing	45	chains	of	amino	acids.	Complex	I	can	pump	four	hydrogen	ions	across	the	membrane	from	the	matrix	into	the	intermembrane	space,	and	it	is
in	this	way	that	the	gradient	of	hydrogen	ions	is	established	and	maintained	between	the	two	compartments	separated	by	the	inner	mitochondrial	membrane.	Q	and	Complex	II	Complex	II	directly	receives	FADH2,	which	does	not	pass	through	complex	I.	The	compound	connecting	the	first	and	second	complexes	to	the	third	is	ubichinone	(Q).	The	Q
molecule	is	fat	soluble	and	moves	freely	through	the	hydrophobic	nucleus	of	the	Once	reduced	(QH2),	the	cubichinone	delivers	its	electrons	to	the	next	complex	in	the	electron	transport	chain.	Q	receives	NADH-derived	electrons	from	complex	I	and	FADH2-derived	electrons	from	complex	II,	including	succinate	dehydrogenase.	This	enzyme	and
FADH2	form	a	small	complex	that	transports	electrons	directly	to	the	electron	to	the	electron	chain,	bypassing	the	first	complex.	Since	these	electrons	bypass	and	thus	do	not	energize	the	proton	pump	in	the	first	complex,	fewer	ATP	molecules	are	produced	by	FADH2	electrons.	The	number	of	ATP	molecules	obtained	is	directly	proportional	to	the
number	of	protons	pumped	through	the	inner	mitochondrial	membrane.	Complex	III	The	third	complex	is	composed	of	cytochrome	b,	another	Fe-S	protein,	Rieske	center	(2Fe-2S	center)	and	cytochrome	C	proteins;	this	complex	is	also	called	cytochrome	oxidoreductase.	Cytochrome	proteins	have	a	prosthetic	group	of	eme.	The	molecule	in	hemoglobin
is	similar	to	the	one	in	hemoglobin,	but	it	carries	electrons,	not	oxygen.	As	a	result,	the	ferrous	ion	in	its	nucleus	is	reduced	and	oxidized	as	electrons	pass,	fluctuating	between	different	oxidation	states:	Fe++	(reduced)	and	Fe++	(oxidized).	The	heme	molecules	in	the	cytochromes	have	slightly	different	characteristics	due	to	the	effects	of	the
different	proteins	that	bind	them,	giving	slightly	different	characteristics	to	each	complex.	Complex	III	pumps	protons	across	the	membrane	and	passes	its	electrons	to	cytochrome	c	for	transport	to	the	fourth	complex	of	proteins	and	enzymes	(cytochrome	c	is	the	electron	acceptor	from	Q;	however,	while	Q	carries	electron	pairs,	cytochrome	c	can
accept	only	one	electron	at	a	time).	Complex	IV	The	fourth	complex	is	composed	of	cytochrome	proteins	c,	a	and	a3.	This	complex	contains	two	eme	groups	(one	in	each	of	the	two	cytochromes	a	and	a3)	and	three	copper	ions	(one	CuA	pair	and	one	CuB	in	cytochrome	a3).	Cytochromes	hold	a	very	tight	oxygen	molecule	between	the	iron	and	copper
ions	until	the	oxygen	is	completely	reduced.	The	reduced	oxygen	then	collects	two	hydrogen	ions	from	the	surrounding	medium	to	produce	water	(H2O).	Removal	of	hydrogen	ions	from	the	system	contributes	to	the	ionic	gradient	used	in	the	treatment	of	chemiosmosis.	Chemiosmosis	In	chemiosmosis,	the	energy	released	from	the	series	of	redox
reactions	described	above	is	used	to	pump	hydrogen	ions	(protons)	across	the	membrane.	The	unequal	distribution	of	H+	ions	on	the	membrane	determines	both	the	concentration	and	the	electrical	gradients	(thus	an	electrochemical	gradient),	due	to	the	positive	charge	of	hydrogen	ions	and	their	aggregation	on	one	side	of	the	membrane.	If	the
membrane	were	open	to	diffusion	by	hydrogen	ions,	the	ions	would	tend	to	redistribute	in	the	matrix,	guided	by	their	electrochemical	gradient.	Remember	that	many	ions	cannot	diffuse	through	the	non-polar	regions	of	phospholipid	membranes	without	the	aid	of	ion	channels.	Similarly,	hydrogen	ions	in	the	matrix	space	can	only	pass	through	the
inner	mitochondrial	membrane	through	an	integral	membrane	protein	called	ATP	synthase	(Figure	8).	This	complex	protein	acts	as	a	small	generator,	activated	by	the	force	of	the	hydrogen	ions	which	diffuse	down	their	electrochemical	gradient	through	it.	Turning	parts	of	this	molecular	machine	facilitates	the	addition	of	phosphate	to	ADP,	forming
ATP,	using	the	potential	energy	of	the	hydrogen	ion	gradient.	Figure	8.	ATP	synthase	is	a	complex	molecular	machine	that	uses	a	proton	gradient	(H+)	to	form	ATP	from	ADP	and	inorganic	phosphate	(Pi).	(Credit:	modified	work	by	Klaus	Hoffmeier)	Dinitrophenol	(DNP)	is	a	decoupling	agent	that	makes	the	inner	mitochondrial	membrane	permeable	to
protons.	It	was	used	until	1938	as	a	slimming	drug.	What	effect	would	DNP	have	on	pH	change	across	the	inner	mitochondrial	membrane?	Why	do	you	think	this	could	be	an	effective	weight	loss	medication?	Chemiosmosis	(Figure	9)	is	used	to	generate	90%	of	the	ATP	produced	during	aerobic	glucose	catabolism;	is	also	the	method	used	in	the	light
reactions	of	the	to	harness	the	energy	of	sunlight	in	the	photophosphorylation	process.	Remember	that	the	production	of	ATP	using	the	process	of	chemosis	in	mitochondria	is	called	oxidative	phosphorylation.	The	overall	result	of	these	reactions	is	as	follows:	ATP	from	the	energy	of	electrons	removed	from	hydrogen	atoms.	These	atoms	were
originally	part	of	a	glucose	molecule.	At	the	end	of	the	pathway,	electrons	are	used	to	reduce	an	oxygen	molecule	to	oxygen	ions.	The	additional	electrons	on	the	oxygen	attract	hydrogen	ions	(protons)	from	the	surrounding	medium,	and	water	is	formed.	Figure	9.	In	oxidative	phosphorylation,	the	pH	gradient	formed	by	the	electron	transport	chain	is
used	by	ATP	synthase	to	form	ATP.	Cyanide	inhibits	cytochrome	oxidase,	a	component	of	the	electron	transport	chain.	In	the	event	of	cyanide	poisoning,	would	you	expect	the	pH	of	the	intermembrane	space	to	increase	or	decrease?	What	effect	would	cyanide	have	on	ATP	synthesis?	ATP	Yield	The	number	of	ATP	molecules	generated	by	glucose
catabolism	varies.	For	example,	the	number	of	hydrogen	ions	that	electron	transport	chain	complexes	can	pump	across	the	membrane	varies	from	species	to	species.	Another	source	of	variance	comes	from	the	electron	shuttle	through	the	membranes	of	mitochondria.	(NADH	generated	by	glycolysis	cannot	easily	enter	the	mitochondria.)	Thus,
electrons	are	collected	inside	the	mitochondria	by	NAD+	or	FAD+.	As	you	learned	earlier,	these	FAD+	molecules	can	carry	fewer	ions;	therefore,	when	FAD+	acts	as	a	vector,	fewer	ATP	molecules	are	generated.	NAD+	is	used	as	an	electron	carrier	in	the	liver	and	FAD+	acts	in	the	brain.	Another	factor	affecting	the	yield	of	ATP	molecules	generated
by	glucose	is	the	fact	that	intermediate	compounds	in	these	pathways	are	used	for	other	purposes.	Glucose	catabolism	is	linked	to	the	pathways	that	build	or	break	down	all	other	biochemical	compounds	in	cells,	and	the	result	is	rather	more	confusing	than	the	ideal	situations	described	so	far.	For	example,	sugars	other	than	glucose	are	fed	into	the
glycolystic	pathway	for	energy	extraction.	In	addition,	the	five-carbon	sugars	that	form	nucleic	acids	are	produced	by	intermediates	in	glycolysis.	Some	non-essential	amino	acids	can	be	produced	by	intermediates	of	both	glycolysis	and	the	citric	acid	cycle.	Lipids,	such	as	cholesterol	and	triglycerides,	are	also	produced	by	intermediates	in	these
pathways,	and	both	amino	acids	and	triglycerides	are	broken	down	by	energy	through	these	pathways.	Taken	together,	in	living	systems,	these	pathways	of	glucose	catabolism	extract	about	34%	of	the	energy	contained	in	glucose.	The	electron	transport	chain	is	the	part	of	aerobic	respiration	that	uses	free	oxygen	as	the	final	acceptor	of	electrons
removed	by	intermediate	compounds	in	glucose	catabolism.	The	electron	transport	chain	consists	of	four	large	multiprotein	complexes	embedded	in	the	inner	mitochondrial	membrane	and	two	small	diffusible	electron	carriers	that	transport	electrons	to	each	other.	The	electrons	went	through	a	series	of	redox	reactions,	with	a	small	amount	of	free
energy	used	at	three	points	to	transport	hydrogen	ions	across	a	membrane.	This	process	contributes	to	the	gradient	used	in	chemosis.	Electrons	passing	through	the	electron	transport	chain	gradually	lose	energy,	high-energy	electrons	donated	to	the	chain	by	NADH	or	FADH2	complete	the	chain,	as	low-energy	electrons	reduce	oxygen	molecules	and
form	water.	The	free	energy	level	of	the	electrons	drops	from	about	60	kcal/mol	in	NADH	or	45	kcal/mol	in	FADH2	to	about	0	kcal/mol	in	water.	The	end	products	of	the	electron	transport	chain	are	water	and	ATP.	A	number	of	intermediate	compounds	in	the	citric	acid	cycle	can	be	diverted	into	the	anabolism	of	other	biochemical	molecules,	non-
essential	amino	acids,	sugars	and	lipids.	These	same	molecules	can	serve	as	energy	sources	for	the	glucose	pathways.	LetÃ¢¦s	Review	Cellular	respiration	is	a	combination	of	three	unique	metabolic	pathways:	glycolysis,	the	citric	acid	cycle	and	the	electron	transport	chain.Glycolysis	is	an	anaerobic	process,	while	the	other	two	pathways	are	aerobic.
To	switch	from	glycolysis	to	a	Citric	acid	cycle,	pyruvite	molecules	(the	output	of	glycolysis)	must	be	oxidized	in	a	process	called	pyruva	oxidation.	Glycolysis	glycolysis	is	the	first	pathway	in	cellular	respiration.	This	pathway	is	anaerobic	and	takes	place	in	the	cytoplasm	of	the	cell.	This	pathway	breaks	1	molecule	of	glucose	and	produces	2	pyruvite
molecules.	There	are	two	halves	of	glycolysis,	with	five	steps	in	each	half.	The	first	beat	is	known	as	The	â	̈¬Â	energy	that	requires	“steps.”	This	medium	divides	the	glucose	and	uses	2	ATP.Ã¢	If	the	concentration	of	pyruvate	kinase	is	high	enough,	the	second	half	of	the	glycolysis	can	proceed.	In	the	second	half,	the	â	̈¬	Å	energy	releasing:	steps,	4
molecules	of	ATP	and	are	released	2	nadh.	Glycolysis	has	a	net	gain	of	2	ATP	molecules	and	2	NADH	molecules.	Some	cells	(e.g.	red	blood	cells	of	mature	mammals)	cannot	undergo	aerobic	respiration,	so	glycolysis	is	their	only	source	of	ATP.	However,	most	cells	undergo	pyruva	oxidation	and	continue	the	other	pathways	of	cellular	respiration.
Pyruvate	oxidation	in	eukaryotes,	pyruvate	oxidation	takes	place	in	the	mitochondria.	Pyruva	oxidation	can	only	occur	if	oxygen	is	available.	In	this	process,	the	pyruvate	created	by	glycolysis	is	oxidized.	In	this	oxidation	process,	a	carboxyl	group	is	removed	from	the	pyruvate,	creating	acetyl	groups,	which	compound	with	coenzyme	A	(COA)	to	also
form	Acetyl	Coa.	This	process	also	releases	CO2.	Citric	acid	cycle	The	citric	acid	cycle	(also	known	as	the	Krebs	cycle)	is	the	second	pathway	of	cellular	respiration,	and	it	also	takes	place	in	the	mitochondria.	The	rate	of	the	cycle	is	controlled	by	the	ATP	concentration.	When	there	is	more	ATP	available,	the	speed	slows	down;	When	there	is	less	ATP
the	rate	increases.	This	pathway	is	a	closed	cycle:	the	final	step	produces	the	compound	needed	for	the	first	step.	The	citric	acid	cycle	is	considered	an	aerobic	pathway	because	the	Nadh	and	Fadh2	produce	act	as	temporary	electron	storage	compounds,	transferring	their	electrons	to	the	next	pathway	(electron	transport	chain),	which	uses
atmospheric	oxygen.	Each	round	of	the	citric	acid	cycle	provides	a	net	gain	of	CO2,	1	GTP	or	ATP	and	3	NADH	and	1	FADH2.	Electronic	transport	chain	Most	of	the	ATP	of	Glucose	is	generated	in	the	electron	transport	chain.	It	is	the	only	part	of	cellular	respiration	that	directly	consumes	oxygen;	However,	in	some	predarites,	this	is	an	anaerobic
pathway.	In	eukaryotes,	this	pathway	takes	place	in	the	inner	mitochondrial	membrane.	In	procarrotes	it	occurs	in	the	plasma	membrane.	The	electronic	transport	chain	is	made	up	of	4	proteins	â	along	the	membrane	and	a	proton	pump.	A	cofactor	shuttles	electrons	between	proteins	ââI	III.	If	Nad	is	exhausted,	skips	I:	Fadh2	starts	II.	In
chemiosmosquis,	a	proton	pump	takes	the	hydrogens	from	the	inside	of	the	mitochondria	outwards;	This	turns	the	â	̈¬”	and	the	phosphate	groups	attributed	to	this.	Movement	changes	from	ADP	to	ATP,	creating	90%	ATP	from	aerobic	glucose	catabolism.	Let’s	practice	now	that	you’ve	reviewed	cellular	respiration,	this	hands-on	activity	will	help	you
see	how	well	you	know	cellular	respiration:	click	here	for	a	text-only	version	of	the	activity.	Check	your	understanding	Answer	the	question	below	to	see	how	well	you	understand	the	topics	covered	in	the	previous	section.	This	short	quiz	doesn’t	count	for	your	grade	in	the	class,	and	you	can	repeat	it	an	unlimited	number	of	times.	Use	this	quiz	to	test
comprehension	and	decide	whether	to	(1)	study	the	previous	section	further	or	(2)	move	on	to	the	next	section.	section.
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