















































































































Essential Idea metabolic reactions are regulated inresponse tothecells needs
regulationofenzymeproductionas linked tohowhe produced enzyme controlsthereactions it regulatesall maintain stability homeostasisThemainpurpose of a metabolic reaction in alivingorganism is tosustainlifewhichis keptbyhomeostasis
Thermodynamics branchof physicsthatstudiesrelationshipbetweenheatwork temperature 3energy
transferenergyfromoneplace toanother energy is notbuildI calledbuttransted
heatisformofenergy that produces wore
lawsof thermodynamics
istlaw lawof conservation ofenergy Energycannotbecreated or destroyedThetotalamountofenergy inthe
universe remains constant transteredfromonesystemtoanother
andlawHotthingsalwayscoolunlessyoudo something to stopthem Inanenergy exchanges ifnoenergyenters
leavesthesystemthepotential energy ofthe finalstatewillalwaysbelessthanthat oftheinitialstate There
isalways energy lossasheat whenenergychangesform
weproduce a lot ofthingsinoursystem3wewilllooseheatasa wastematerialofeverythingthatwedoropyisameasure andlawentropy inaclosed systemcanneverdecrease

Yj
Citicwaysinwho Enzymespeedupchemicalreactionsbyloweringtheactivationenergy
thermodynamicsys Theycangothrough conformationalchanges transformenergyinotherformsofenergy
maybearranged Inphotosynthesis enzymescapturetheenergy of te suntotransform it intoglucose on air potentialevery
mmonlyunderstood why becausewhenweconsumegetAtpwebreakthebond 3 bybreakingit weproduceanexorganicreactiona measure of someenzymesarenotproteins Ribosomes whichareRnamolecules

3metabolism
nismstogrow reproduce maintaintheirstructures 3respond totheirenuorment organism'smetabolismtransformsa i iboric theprocursoris convertedintoadcomplexmolecule

piggincomplexmoral
metabolicpathways roadstometabolites totravel3producesomething
seriesofchemicalreactions anabolic catabolic
metabolicpathwaysconsistof chainsycyaes ofenzyme catalyzed reactions
Example ofmetabolicpathway thepathwayI metabolismthatbreaksdownethanol alcohol intowater3carbondioxide

Alltheseprocessescontainenzymesthatcatalyzeeachone ofthese processespathwayabolites inter
happensinliver

whichenymenastheproductacetaldehyde almond dehydrogenase
raceelementin Howdotheenzymes link togetherto formametabolicpathway bymetabolitesBeaubiochemical theywillbethesubstrateforthenextreactionThesepathwaysarecatalyzedbyenzymesthway f Assubstrateapproaches enzymeitinducesaconformational

change intheactivesite From W toitmessesthesubstratereducingthe at

ypyffjjgg.gg
i
thischangeisminimum energythat weneedforareactiontohappen notpermanentit's7 onRio oxidationIs Loss reductionIs Gain

Theflowofelectronsprovideenergy fororganisms energywillbeprovidedbythis
exchange of electrons reduction 3oxidation ofdifferentmoleculesAllthereactionsinvolving an are oxidationinduction reactions
Theflowofelectrons in oxidationreductionreactions isdirectlyor indirectlyresponsibleforall workdonebylivingothinkwithmitochondria cuemiosmotictheoryEnergy whichisderivedfromelectrontransferreactions is temporarily storedas a transmembraneiiiknowwehavean difference in charge3pitwhypit bozwehavea gradientofprotonsunal external

mbrane aspace
thischargedrivestheformation of Ap inoxidativephosphorylationy photophosphorication Exampleof phosphorylation

8 phosphorylationwillhavesome
goalproteinsthatwill Forexample theadding of a pnospaseteapptoformat ptospnoigiationpities
methisjumpingof onceyouprospronelateanLonit'sgonnabecomelessstable willneedtoreactbears

immaundtem3they oxidativephosphorylation 3 photophosphorylationSubstratelevel phosphorylation dephosphorelation opposite
justaddingaphosphatetoa substrate Air cycleswhenwebreakdownhelastphosphate Jwearegoingtodephosphorelate oppositereactiontheintipitoproduceARE ADPwill
phosphovacateitselfto make A p becausewewearaAtpappcycle ampcanalsobethecase recastbondonoxidative3photophosphorylation phosphate

inbothcaseswewillhave i amembrane 2inner3outersurface 3 Marxorstoma itwillcontain a lot ofionsenzymestopromotethesereactions a a protein complex sexitedelectrons jumpingfromoneproteintoa
6Electronacceptors willgrabtheelectrons 7 Airsynthase channel protein 8apbeingformed
Energyofoxidationdrivesthesynthesis of A p oxidation lossoferections inorder togivepowertothereaction
oxidativephosphorylation happens inthemitochondrial eatery yegg

oflight
aphotophosphorylationhappensintheaplast of

8.1 Metabolism 


















































































































Open water
oxidativephosphorylationinvonestheoxidation ofnabittowant mereductionof OztoH2owiththeelectrons
donatedbyinaptyEAD amoleculesholdingpotential energy intheI'swhy becausetheH'swillreleaseprotonsthatwilbejumpingup down
oxygenactsasanacceptorofthelastelectionintoeelectiontransportchainsothelastelectiononthelastproteinwillbe
grabbedbyoxygen lastmolecule capturing theseelectronswhichformswater
photophosphorylation involvestheoxidation ofwater H2o oxygenloss
Nantactsasthe ultimateelectionacceptor
Electroncarries
wantengine zit napit it nicotinamideadeninedinucleotide
thisprocessisreductionbecauseyouregainingelectrons oxidizedForms

abohmaretoo in want3FADz119,213.1 sageegghead suggestswant ears
reducedterms

creactions

nemesis

Oxidativephosphorylation
respiration photo Electionsformthereducedwant3Fabitzarepassedtoproteins intherespiratorychain

in eukaryotes oxygencoal istheultimateelectionacceptorforthese electrons
Energyofoxidation is usedto phosphorylase ADP

mpentineinhibition Photophosphorylation
highertheconan inphotosyntheticorganisms lightcauseschargeseparation between aparof chlorophyllmolecule
tonofinhibitor aenergy ofoxidned reduced chlorophyll morales is used todine synthesis ofa pslowertherateof water Hao isthesourceof electrons matarepassedthroughthecham ofthisproteintransporters tothe

ultimateelectionacceptor NapptLPforphotosynthesisreaction
comparingcompetitiveusnon competitiveMhi

noncompetitivecompetitive
attachestoactivesite Attachesatplaceotherthanactivesite
similarinstructuretosubstrate
doesntchangeshapeofenyme changeshapeofenzyme bozsubstrateisnotsimilartoenzyme conformational chang

massrateof reach

thesameas substrate

increasesmsubstrateconcentration increasesin substrate concentration
doesntaffectrateofreaction

Inhibitors
Feedbackinhibitionscellularcontrolmechanism inwhichan enzymethatcatalyzedtheproduction ofa particular substance
inthecell is inhibited when that substance has accumulated to a certainlevel herbay balancingthe aman
providedwithTamountneeded

oncewehaveenoughproductthenwewillinhibitthebeggingoftheproduct
of anything enzyme 3 ifwehavenot enough westarttheproductionRelenza example of competitiveinhibitor
relenzassyntheticdrugtotreat individuals infectedwiththeinfluenzavirus
virions virusparticlesarereleasedfrominfectedcellswhentheviralenzyme
neuraminidase clear splitsan attachingprotein hemagglutinin
relenzacompetivelybinds toneuraminidaseactinesite prevents thesplittoftheattachingprotein

consequently unions arenotreleasedfrominfected cells preventingthespreadoftheinfluenzaurus
cyanide noncompetitive inhibitors
synadespoisonwhich preventsAp production via aerobic respiration leadingtoeventual death
bindsto atallostericsiteoncytochromeoxidase acarnermorale thatformspartoftheelectrontransportcham
bychangingtheshape oftheactivesite cytochrome oxydase canno longer pass electronsto thefinaladaptor oxygen sobypreventingtheattaching oftheoxygenwe'll kill thepersonbez17cannot prodArp3 cantget oz inour system
consequently electron transportchaincantcontinue to functionandaPerotproduced na aerobicrespirateDMeth 2 Ethanol 3methanola psychoactive substance drugthataffectshowthebrainworksBcauseschanges inmoodthouEthanol alcohol is

H alsohasmedicalapplications antiseptic disinfectant

ftgo ethylalcoholgrainalcohol ordrinkingalcohol
methanol methylalcohol it'sthesimplestalcohol consisting ofmethylgrouplinkedto a hydroxylgroup It'sa
lightvolatile colorless 3tamableliquidChand moretoxicthanethanol

841183 d
Ethyleneglycolmetabolism3symptoms ofintoxication Toxicityofethyleneglycol methanol isrelatedtotheproductionof
ethyleneglycoliswatersolubleclearcones metabolitesbytheenzymealcoholdehydrogenasecaratswhichleadstometab

Éon Iffidityohoekgnekmgigttefitsffm8snmÉismitataigtatoryinigmetinite iidfswiiinmpitaiiepii.ie idiot
I thismetabolicpathwaybreaksdownethyneleglycolquicklyinthebodyfewhours in glyceraldehydethenintoacids whichchange bloodpit
emand

atfirstsimilar toalcoholintoxication onceglyceraldehydebeginstoformtheons 14mi
ataxia reduced coordination canbeseverydepressed leadingtoseizurewhere

symptomsorethyleneglycol intoxication

gggg.gg

sleepiness electrical activity inthebrain changes
slurredspeech symptomsofthe latermetabolic productsare
vomiting fluidonlungs hyperventilation

heartproblems3 problems inbloodesseis change inbloodpressure

(Week 2)
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Questionwhyisethyleneglycol somuchmoredangerousthanalcohol it isbrokendownintotoxicproducts
during its metabolism
Fomepizole
canbeusedasan antidoteforethynereglycolormethanolpoisoning
fomepizole isa competitiveinhibitor ofalcoholdeyorogenase whichcatalyzes thebreakdownofethynegly
methanolintotoxicmetabolites

Overcoming alcoholism anexample of competitieinhibition
antabusecompetes4th teepee Bookgugnet ten guy

frombeing concertedinnaceticaat
hangover symtompsAntabusefatiguedas adailypillsoitsefficacy reliesonthepatient'sownmotivation iftheystoptakingittheycandrink

Process pathway
normalmetabolismofethanol alcohol
ethanolEgonacetaldehydealdehydeg'dgeneticacid 411Nast3 Fast aantabuse competitive

inhibitors

They're cofactors
nonproteinsthatassistenzymesinvolved in allrespiration 3photosynthesis willbereplacedbyhyang
theyaccept highenergy electrons3carrythemtoelectrontransport chaintosynthesize a p I It In ftBioinformatics
Anapproachwherebymultipleresearchgroupscanaddintoto adatabaseenablingothergroupstoquerythedatabbioinformatics hasfacilitatedresearchintometabolic pathways isreferredtoacremogenaics

APLAdenosineTriphosphate
o.ggg.oygynsijy

Theenergyisheldin thebonds betweenatoms inparticularthehighenergybondthatjoinsthesecond thirdphosp
Atp energy currency ofthecell Hencetheefficiency of all respiration ismeasuredbytheyieldofATP we
measurehowmany Apisaredoneinhedifferentstages ofcellrespirationair Essential Idea
1cellrespiration suppliesenergyforthefunctionsoflife
2 Energy is converted to a usableformin all respiration
1 mitochondria structure Function

sincewehaveendosimbiosis wehaveadoublemenibrane externalmembrane
internalmembraneyintermembrane space

ehaveana amatrix isthesourceof alotofenzymes ionsthatwilltakeplaceinthemetabolicreactionarterial3
bosomes

mitochondria have tos ribosome naked loops ofDna
mitochondriahascircularDnawhy according totheendosimbiotictheoryyouhave a
primitive actthat was eatenby a big ally becameintothissimbiosis whichisbeneforthoseorganismsThemitochondrianowis an endosymbiontpart ofthebigallThebigallgetstheenergytumitochondrionproduces itwillgetthesuppliesofthebigall 3protection

cristaetheywillgivemoresurfaceareaforthedifferentreactionshappening intheinternalmembrane cristaefoldsintheinnermemElectrontomographyusedtoproduceimagesofactivemitochondria
dealingwithbiologicalmaterialssamplesarepreparedbyfixing dehydratingorfreezing

tingcornellnotes thankstothis tomographyweknowthat
cristae anecontinuo withtheinternalmitochondrialmembrane
intermembrane space isof a consistent widththroughouttheentiremitochondrion

O therelativeshape position volume ofthecristacanchangeanactivemitochondria
whenoneelementis
redtheotherisreduced Allall processesaredone byprocessofoxidation reduction whenoneelementmoleculeisoxidizedtheotherwillbe reiii am
atonIsLossReductionIsGain
datedformswaistFAD
OodWmsWantME go eggone nothing toproduceenergy

ofhydrogenGatorhydrogen
stetEge qq.toqt6Eotenergg

Attheendit'simportant
coz3Hao wastemale

J
sobecauseoxidationis tcantoroxygenousof oxygen qq.inqgntyggegig gigging issmaller tbecomeO negative positive

É d
becomes

posinsibedmettdg.bgfaintonits itatomstherefore electronsaregradually removed xoxidizedyY

mangophosphate 2 whatis phosphorylation W9t I b k Thign
t

ganicmolecule phosphorylation ofmoleculesmalesthemspnorylatedmolecules
stablehighlyreactive

O
0 wehaveglucose t ATP There'saphophontizedtypeotgunswhichwill

spnolylationofglucose beunstable3wanttoreact break downstepinallrespiration

O O why6 bein6carbonwehaveaphosphate ATPHydrolysis breakingdownofArpwith
phosphorylationofglucose the1stpep ofguy

noticethatiscoupled withthehydrolisis of

(Week 1)
2.8, 8.2 Cell Respiration 
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14
Arp'sexternalphosphate
stomoralewhen

releasedwhen 3What is APhydrolized
It ftp.i Thishydraisisreaction ishighlyexergonic Howdoes itwork

O
wewilladdahydrogen4takeittotaunt i g

Piti

miami iii
d

4Whatis Nicotinamide AdenineDinucleotide NADtNADHotherstagesinall respirationretortÉÉÉ at itisa cofactor inredoxreactionsthatactsaselectronacceptorerelements Hasvitamin Basstructuralcomponent 3 an appmorewe
niggggemide

nucleotides3nucleoside

negamosaADD Itwillbefittinganyreactioninoursystem
SWhet I NADH toedequineswater

sphorylationaddp phosphate

liegamosaAep ftp fazp sugar
requiresinputat8releasewater The intheNAP'sthepositiveEggs LesselectronsnotEidattoum charge inthe nmoleculeaca
ubstrateinglycolisis naptistueoidmdfrmottheTEredusedfoum.w.eubeakit

t.gggagawg
O d

qggtfgy molecule anda substrate of
inglycansis
forkrebscycle napit is ne dfumoftnemoleure.aptg edges

IADoxidizedm 6whatis Fant Fanta anotherfastthathasakfgyf.fmarlsteafaujygfgp'ratifyddd d d d
sageinKrebscycle it preforms important rolesonthelaststeps of all respiration

enymetsecurereaction Thisis aactorthatattachestotheenzymetosecurethe
reactiononits

ransitionstage4090t.tk ff st e duringthereaction inthiscasetransferring toacetylgroupCocH3rebscychetTIQ
nsteracetylccoa.comactsas acoenzyme accepting first3then transferring the acetyl group CoA
ggroupattachesto whenanacetylgroupcaptures asulphuratomin onesieofthe amoreme acetylcopistonediii

mini i
norofconmolecule8whatis chemiosmosis
ylcoatisformed chemiosmosisisthetow ofelectrons ionsthatmovebyditussion acrossa semipermeablemembrane jumpup downbetween theproteinsFlowofelectronsCes Electronslionsmovethrough achainof membrane boundcarriers fromareasof highconcentrationtoareasofmovethroughprotein low concentrationsthisprocessprovidesthetreeenergy forsynthesis ofATP
branebyditussion membrane movethroughprotonpumpthebegintobuilduptotheoutsideOttemembraneoncetheyconcentrationtolow accumulate ontheoutsidetheycreate aconcentratongradient membrane is MI permeabletotheagedhydrogeon movethrough ionkcan'tgobacksotheymustpasstoaespecialchanetprotonsmovethrongthis especialChanelwhichis toenzymecymeATPsynthareATpsyntaseThisenzymeusestheenergyderivedfromthemovement jumpingup downADPintoair oftheseprotons to concertADPintoATPThemovement of protonsdowna concentrationgradientprovidestheenergy
Tajgate forATP syntaxtoformATvThemechanism of producing ATP chemiosmosis

nailedrelease aaWhat isCELLRESPIRATION A
energyfromorganic thecontrolledreleaseofenergyfromorganiccompoundsin alls s

glucose carbohydrates lipidsfattyacids proteins all theseareSorceofenergy wejusthavetobread them11962Eatondownyputthemintothecomet shape to produce energy usingas raw material glucose usuallyoz 8,120 Thecontrolledreleaseofengey fromorganiccompoundsincells toformATP
Colt Oo t 602Poorarrow
goose auger

s t butter

Iggy
hgppengjgtg.tn tgngdowpiration breathing ofthelastbondof Ap o piorganicmolecules aerobicrespirationhematerialsof givesbetteryieldother

respiration costHao
glycolisis in ADP Alltheprocesses release heatenergy

yepqspasminpresenceof respirationisnotbreathingFIREoop

T ATP

gen apynvates IF anorganisms respire itispreparationphase theproductionof airfrom gÉÉÉ
forkneescycle theshedreleaseofenergyman is byenzymesmetabolicpathway3cycles whypathway becat whiffleonereactioncabsuse thenotherthenothercycleswhy becausewe startwith 1metabolitethatwillbetheobjective
ETC3opIt2AM of production ofthis cycleHowcancellscontrolthevase of enzyme catalysed pathways 3 cycles sendproductlhhgb.it34ATP
uggs

mgyggepmep.se aWhatis a respiration Whydoesitrequire oxygen3gives atargetyield ofAtpfromglu0 thatgoesintothe all 1 1.3Thisglucosewillendupproducing Ap Gahn restageemberthatinordertoproduceair weneedtobreakitdownintoADP
BybreakingADPintrotstages wewillproduce ametabolitecalledpyruvateThiswillfermentation 8 happen inthecytoplasm ofthe all soglucosewillbreakdown intopyruvate

Oethanol tactic biglarge a biglarge yieldofApdalcoholic acid waste
MATERIAL

sointhefirststagesof breakingdownfeinthaliawittprodiceApbutlittleplants amma's nextstagesthatwillbepreformedinthemitochondnonwitproducea largebigyieldorAT
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oncewedothiswehavezwastemaais.scozandwa0z.Iststages cytoplasmwegointothemitochondrioninmepnsanaotoygen.ltwedohaveoxygenwewill divert intoanotherpathway called fermentation

9 c Whatit cellrespiration
It'stheprocess thatbreadmolecules toliberateenergy inangenoamean

stagesofaerobiccellularrepirato

givesthecellenoughenergytodevelopatlivingfunctions
overview of all the concepts n

winbeneouga

an jisj HopingnameEggbio Fermentation asteroidt.fit9taFonEn1n9mtsiscnmansdoittoinabsence

Breakingsugar loWhatis glycolisis Firstpatway in allrespiration Eatsugarlyses break
romglucosetopyruvate BreakingsugarJust1pathway FromglucosetoPyruvatea
ppensinthecytoplasm reactionhappensin steps onemolecule ofsugarbreaksintwotwopyruvate Isugar 6carboncompound weendupwiththemitochondrion a

msn.mn iii ii it1
ii É i

iTÉÉit
im

in
memories ma

red Atpformsinto themmorest stein a hydrogen yt.itii Y ti i e

my www.m.aename

sites
unstablemenwespitthe 0989 o II

have2moleculesof cesissplittingoxidation
carbonseach cellrespiration NAD
Abtisreducedand

so nmeetup in go
gains2electrons 2It s i g i.gg1 n nisoxidisedsoitsezmoleculesget tosseselectrons
dizedsoheyloose hydrogensetections

enonsghydrogens
wehavethe2pyruvate

glucosetanaftp É zpÉ t jnapjsjztegayptzn.co summaryof Glycolsis
Glycolsis

NETGAIN2ATP
me e we d to mm mew P toned

happens inthecytoplasm
aimed 2 Ap

Arpisformedinanendoronic reactionfromApp piTritt ananaarealsoformed ofthe all
preparationphaseforkccanbeanaenforaerobicbecause itdoesnotneedoxygen
weneedtogether 12Whatisacetylgroup AcetylcoenzymeA

ed intermediatereaction e eachmoleculeor
pyrufengotesthtomithmatchdionandinitsmmmm mannnn

ovalecombineswith matrix hefollowingprocesshappen
waleentermorale thismade

iio e icetylcoatisformed
ausecoawillgetwith
sulfur than 787itwnthinketwastifted zpyrvvaiestnapttz.coa 2AcetylCoA t 2NADHtacos
want'iciatinaticoatanabitttico

13whatistheKrepscycle AlsocalledcitricacidcycleNoAlpformed
O Eachacetylcopmoraleoxidizes intotwocozmoleculescitricacidcycle

dioMatatiandtariatyl

g genegin
mC c third H tf FIpTe inthe matrix3itis aclosedcycleofcontrolled

A waterouttheundo sooxaloacetate Antigen reactions
mascmorale giggaggingface

you'figate
con

ocalledcitricacid fortheelectron transport chain wehavejustproduced
ATPBNADH FADHz carrierstocontinuethepathwayinto

is

poundwethrowthe a 6carbonmade theelectron transport chain

it x FI1bits gointoa 2moieties'otracitycoatheyieldperglucosefortheKrebscyclechangeintosacomprd i iFormaATP I 8stepsintheprocess summarizedintoFADitzychange acetylcoatranstersthe2CacetylgrouptotheoxaloacetateNADtintoNADH compoundwerepeattoprocessto a ac compoundwhichtakesusback

Ii
oxaloacetatea i toform a citratethatis aGcmoralenebscycleproduces formaair aFADa we

formNabitandweareanabtzFADH2AM
energyfromglucose
nownighinmentions intermediate

iii si sotoemitupKrebscycleproduces
a oxaloacetateagain again 4coat6nAbitt 2FADitat zap
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NetproductionofArpinanrespiration
stageprocess zagyield

rememberthatglycaisiswillproduceaairbutwewillonlyusea
glycolisis
Krebscycle 2am
Etc oxidatephosphorylation soap
total 38ap

whentheKrebscyclefinishes
Theglucosemoleculehasbeenfull broken fullycatabolizedweputthepotentialenergyintheWAH3FADHz producedsome
ATPfemberthanmostisin tolaststages
Bynow4moleculesofATPhaveproduced 2fromglycolisis 2 2fromthe Krebscycle
Theenergyfromtheglucoseisnowinformofhigh energyelectron in NADAFADH_ Thisenergywillbeusedtostartthe
electrontransportchain
Therearenow 4Ap 10NAbitand 2 FADH21The10NADHare 6NADHfromKrebscycle 2frompreparation pand2fromglycolisis tointotalwejusthavea FantafromtheKrebscycle
14whatistheelectrontransportchainandoxidativephosphorylation Lastpathway producesthemostapp

pathwaysproduces Electrontransport system
memostAP ThehighenergyfromNADH Fantawillbeusedasa substrate tostartthenextstepshenergyfromNAD't Thishighpotentialenergyfromtheelectron transport chainwillbegradually lowerddownbythereleasingenerysitewillbeassubstrate Electrontransportsystemthrougheremiosmosis
earnsmovehrogh thisprocessEtsgchemiosmosiswillhappenintecristaofthemitochondrion3 intermembraneproteinsthroughthe whatis Chemosmosis pgas 8whatis chemiosmosisi permeablemembraneElectron transportchain

straymovesenergy NADHoxidationloses 2 electrons at f
nadmitsm'abitttHtt Theseelectronswillgothroughasetofproteitfusion chain 3 whicharecalled cytoproms3

ozreduction forms H2o water ae.IEcytgjEenIeagemgyeachoneof themwilllowerthereleased isbed energyoftheelectronuntilwecan
pumpmargeions
Hacrossinner EinsteinpIoan

inseminatesince
qq.ggeqgggigIEIybk

am si1 1T
nowhowdowemakea ma

gg

yg
g.ggg3039ATPmoleculemembrane

animmama

itmisprocessrepeats
withFAbitt canon entersrespiration
intermembrane fifty Iggygg Proteincomplexinthecrista
acehasahigh

Intakgentagitatnudsndings membranehis
allthetit winebeenmakingan ftp.qqqgggato bythecomplex of protein

intearsproteinintoetcmanmakingwater 000topassprotonsthywoxygenaccepts gentons Itt through thecristal membraneelectionsaswell
hydrogensfrom Thiswaya hydrogenconcentrationofAprotons iscreatedintheintermembranespace anacidmediumatrix makingwaterThe its shouldthengobacktothematrixofthemitochondrionthroughthe Ap synthase

010 Theprocesswherehydrogens3 electronsarejumpingupydown electron transportchain ETE Thepieces
drogenionswannaso ofmaking apthroughtheAepsynthase chemiosmosisThewholethingtogether oxidativephosphorylationahighconcentrationtwodifferentproteins Atpsynthase us ATPaseadienttoa10W ATPsynthase enzymewhich synthesize Apbycombining ADP3 tree phosphategroupADP007Pi ATPorycanonlydo Atpase enzymewhich break up intoappbefreephosphategroup Atpoof apposepit chestthroughtheAP 050 Eggftp ppyggyqsz3ffPcfEta9g30JNETproductionof oxidativephosphorylation 34ATPnthareprotein
ADPformsintoATP
mroughphosphorylationIswhatis Anaerobicpathway doesn'tuseoxygen
hifacilitatedprocesswhithoutoxygentheKrebscycle theETCcannotoccurestheproemto onlyglycolisis isa sourceof Aip forittocontinueitsproductsof pyruvate3 hydrogen mustbeconstantly removed
spin repeatit IntheabsenceofoxygencentationreentsNADHaccumulatingwhichwouldnthaltoasis astheallofitsenergye
Ap eachFADHz
MpMeetproductInterface respirationfighttofodfatinays productionof Ethanol3productionofLactateoxidative
phosphorylation productionofethanol

34APs bacteria fungi plants produce ethanol
pyruvatemoleculemadeinglyalistslose a moleculeofCO2 carbondioxide3AcceptsH hydrogenfromreducednaptomakeem
yeastisgrownonanaerobic conditions
so pyruvate t reducednap EthanoltcarbondioxidetNab

Productionorlactate
Anaerobicrespirationinanimate leadstolactateproduction toovercome temporary shortageof oxygen breathedtoomuc

Anaerobicpathway lactateproductioncommonlyhappens inmud as aresult ofhardexcersise asthereisnotenoushoxygenbeingsuppliedwhichcausesoxygendebt
glycolisisis a
t d 99

reducednapmustbeemoedforenergytobereleasedachieedbeeachpyruvatemolealeproducedtakesup2hydroviceofAP atomsfromtheredusednapmadeinglycolists toformlactatementationprevent lactateneedstobeoxidised byackmugePeggyatminedohave a certaintolerancehowever ithasbeenremovedbytheDHacombating lactatebuildupcancausecramp
ynvate acat blood takentotheliver tobeconvertedtoglycogen
hydrogens so pyruvatet reducedNAD lactate t NAD
wantreducedMDs EnergyyieldsInanaerobicrespirationpyruvate is convertedtoeitheralcohol orlactate Therefore inanaerobic respiration neitherethanol t cozt Krebs cyclenortheelectrontransportchain etccantakeplaceMAD11 sotheonlyATPtuattanbeproduced inanaerobicrespiration isformedbyglya 2AIDwhich isavery sma

amountImparttoaerobic respiration
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rovateisconcerted
alcoholorlactae

youvaletNADAe
atticacidlammals

ymatetNAPIts
handtcoz1NAD whenoxygenisn't available theETCcannotupperatesotheinitialsupplyofNADrunout
nanoanimals togeneratethis pyruvateproduced inglycotists mustbereduced
Tpprducedsz pyruvate isconcertedintolacticacid in animalcells

pyruvate NAD't Icticacid
Thenetyieldfromanaerobicrespiration issimplythe2Aepproducedmglycolisis thereforemuchlessenergyefficient
insomepantspyruvate is concertedintoethanol

pyruvatet NADH Ethanol t carbondioxidetNAD
summary

1975an
Eggar

Krebsane c
without

q
qq.nlj q2mrp.auceFermentation

encrongyport
gussubstancei Eat

gmina'tan
Applicationsunderstandings3 skillsmetabolism
understandings

2 metabolicpathwaysconsistofchains cyclesofenzymecatalyzedreactions
2 enzymeslowertheactivationenergyofthechemicalreactionsthatthey catalyze 1 Beginning
a enzymeinhibitorscanbecompetitive ornon competitive3 metabolic pathwayscanbecontrolledbyendproductinhibition 2 Developing

Applications 3 Proficient
a Endproductinhibitionofthepathwaythatconvertsthreonine toisoleucine 4 masteryuseofdatabases toidentifypotentialnewantimalarialdrugs

g g
Éskills

1 calculating plottingratesofreactionfromrawexperimentalresults

cellularrespiration
understanding 2.8topic
a anrespirationisthecontrolledrelease ofenergy fromorganiccompoundstoproduceAT
4 Apfromall respiration is immediately available asasourceofenergy inthecell
4 anaerobicrespirationgivesa smallyieldofAtpfromglucose
4 Aerobicrespiration requiresoxygen3gives a largeyield ofAtpfromglucoseunderstandings 8.2topic3 611respiration involvestheoxidation 3reduction of electron carriers4 phosphorylation of molecules makesthem lessstable
4 inglycolisis glucose is converted to pyruvate inthe cytoplasm
4 glycolisisgives asmallnetgain ofAtpwithouttheuseof oxygen
3 inaerobicrespirationpyruvate isdecarboxylated oxidizedandconcertedintoacetylcompound andattached to
coenzymeAtoformacetylcoa inthetint ofreaction
2 intheKrebscycletheoxidation ofacetylgroupsiscoupledtothereduction ofhydrogencarriers liberatingcarbondive3 Energyreleasedbyoxidation reactions iscarriedtothecristae ofthemitochondriabyreducedWAD3FAD4 transferofelectrons betweencarriers intheelectrontransportchain inthemembraneopinecristae iscoupledtopro4 inchemiosmosis protonsdiffusethrough Ap synthase togenerateATP4 oxygenisneededtobindwiththewiththefreeprotonstomaintain thehydrogengradientresultinginformationofwa4 Thestructure ofthemitochondrion isadaptedtothefunctionit preforms
Applications 2.8topic1 useofanaerobic all respiration in yeasttoproduceethanol carbondioxide inbaking

3 lactaseproduction in humanswhenanaerobicrespiration isused tomaximazethepowerofmuscle contractions
skills2.8topic
3 Analysisofnestsfrom experimentsinvolving measurements ofrespiration ratesingerminatingseedsor inertebes
using a respirometer
Applications 8.2topic
I Electrontomography usedtoproduceimagesofactivemitochondria
skills8.2topics1 analysisofdiagrams ofthepathwaysof aerobicrespirationtodeducewhere decarboxylation oxidationreactionsor
7 Annotation ofdiagramofa mitochondria toindicatethe adaptations toits functions

Questions
whatworkedwellduringtheunit Whatdidn't
whatworkedwellduringtheunitwastheunderstandings fromwatchingvideos3investigatingappartfromtheinformation intheslideshowsAlsotheclassIvonnegaveushelpedmewhatdidn'tworkedwellwasthetime
managementbecause Ididmynotesat lastminute
WhatwillIdodifferentnextunit I'dliketomakesometimetowatchthevideotonotleaveeverythingforlast
whereandwhydidIgotstuck Imainlygotstuckduringtheoxidation3 reduction AlsoI'mtryingtounderstanbetterallhesteps in glycolisis3Krebscyclesinceitis a lotofinformationtomemome IunderstoodwelltheEtc


