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useful resources !!

Kreb's cycle
Sources & Uses of Acetyl-CoA

* TCA cycle starts with acetyl-CoA that react with last

intermediate [oxaloacetate]

* Krebs cycle is a universal pathway pyruvate dehydrogenase complex

Sources: Oxidation of Carbohydrates Pyruvate > Acetyl-CoA

2 degredation of protiens, aminoacids , acetylcot

Ketogenic: used to produce Ketone bodies

3 Fatty acid Oxidation : Fatty acids are stored in adipose tissue as triacylglycerol ,
break down of

triacyl glycerol produces energy by hydrolyzing ester bonds betweenglycerol & Fatty acids
, fatty acids released in blood

stream, Oxidation of Fatty acids produces acetyl-CoA

uses of Acetyl COA :

1 . Oxidation in Citric acid cycle

2 . Produce Fatty acid= "osynthesis & breakdown of fatty acids does not occur simultaneously !

3. cholestral & steriod compounds synthesis

4 betone body synthesis



FAD NAD

Single electrons (H .) ,
different sources - one by one

Asuccinateto TumarateduringKresae
* Pairof electrons (H-) ,

same source

* lipoate to lipoate disulfide in aketo glaterate
* Alocohols to Keton,aExplaination : lipoate a co-factor in x-KG dehydrogenase

complex undergoes oxidation
,

FAD accepts electrons during
this process -> occurs whena-KG is Oxidized toSuccinyl-CoA

* fAD remainstightly bound to
enzymes ,

sometimes evervalently isocitrate malate dehydrogenase
* Fo for

entyme bound FAD varies dehydrogenase

ANADH plays a regulatory role in balancing
energy metabolism



Stepwise reaction

in TCA cycle,Oxidation of main substratea reduction of
Co-enzyme

decarboxylation

2 Carbons enter

as acetyl & 2
- by isocitrate dehydrogenase & x-Ketoglutrate dehydrogenase

Carbons leave as

Oxygen
quick mnemonic for substrates

isocitrate -Keto glutrateKrebs cycle ·Citrate is- Krebscontains catabolic

& anabolic Pathways Sugputcate-

For Making Oxaloacetate



Enzymes of TCA Cycle

A Citrate synthase - not an allosteric enzyme

* Aconitase

* Isocitrate dehydrogenase
* X-Ketogluterate dehydrogenase
* Succinate thiskinase/SuccinyI CoA Synthetase

* succinate dehydrogenase - found in innermitochonderial membrane!

* Fumrase Note :

*Malate dehydrogenase Whenever there's

dehydrogenase- There's

a redox reaction



Step 1 :Formation of citrate

- Feedback o

I . Citrate Synthase is inhibited by its product ,
citrate

2 . substrate availability Coxaloacetate) is

another way
of regulation

3 . 44 Citrate - inhibits phosphofructokinases we have
alotof ATP no need forglucose degredation

4. binding of Oxaloacetate causes a conformational Note s Citrate can exit to cytosol & activate

change in co-enzyme that generates a binding site Fatty acidSynthesis by reproducing acetyl coA

for acetyl-CoA

Step 2 & 3 : formation & Oxidation of isocitrate
differs in

T location of

Step 2 : isomerization of citrate into isocitrate hydroxy/ group

S enzyme responsible is conite fe-s protien
->

Note : Aconitase is inhibited by furo acetate that is used as a rat poison irreversible

30 to 2 alcohol
reactions

usually

Step 3 :Conversion of isocitrate to x- ketogluterates Regulated regulated

3 enzyme : isocitrate dehydrogenase Cat+ ⑪

Oxidative decarboxylation- irreversible !!! ADP

ATPO NADHE



Step 4 : a-ketogluterate to succingl coA

Oxidative decarboxylation by aketogluterate dehydrogenase complex Multimolecular3 enzymes

Coenzymes : Thiamin Pyrophosphate (TPP)
, lipoic acid

,

FAD
,

NAD : & COA

Energy conserved as NADH
,

thisesterband

x-Ketoacid dehydrogenase complex

·
xKetogliterate,pyruvate o branched chain a Keto acid dehydrogenase complexes

all of these complexes act on x-keto acids
,
which are molecules that have a keto

group (c = 0) next to a carboxyl group (COOH)

& Huge entyme complexes , multiple subunits of 3 different enzymes (no loss of energy ,
substrates forFol

remain bound-higher rate

* E, Ez Es
↓ ↓ Dihydrolipoy/

x-Ketodehydrogenase Dihydrolipoy1 Transacylase dehydrogenase
↓

catalyzes the initial decarboxylation Transfers acyl group from Regenerates
Cremoval of CO2) of the x-hetoacid the decarboxylated aketo acid Oxidized form of

with the help of TPP to (Coenzyme A) forming a lipoic acid using
CoA derivative FAD & transfers

electrons to

NAD-NADH



https://youtu.be/
RYAl2dTjrQU?
si=D7VVJFpk-
sQO3nLh

Fi (a-keto acid dehydrogenase) (decarboxylase)

decarboxylation ofa-keto acid
, utilizes

Cofactor TTP

En (dihydrolipoy1 Transacylage)

thacceptstheremainingaygrea

lipoic acid ,
prosthetic group that plays a central role

in transfer of asyl group, acyl group transferred to

co-enzymeA ze forming acyl co derivatives

()Succinyl-CoA)

Es (dihydrolipoyl dehydrogenase)
this enzyme regenrates the Oxidized form of

lipoic acid to ensure that reaction can continue

FAD is reduced to FADA2 & electrons are Passed to NAD+ -useful
forming NADH Video !!



Thiamine Pyrophosphate. Thiamine CuifB)define abetoglaterate , pyruvate & branch chain

X-keto acid accumulate in the blood

Step 5 : cleavage ofSuccingl CoA & Generation of ATP

Succinate thiskinase (Succinyl con Synthetase -> ReversibleStep

S cleaves the high energy thioesterbond of Succing COA

3 GiP is produced by substrate levelPhosphorylation
SGTP & ATP are energetically interconvertible by nucleoside diphosphate

GTP + ADP => GDP +ATP

Step 6 : Oxidation of succinate

Succinate is oxidized to Sumerate by succinate dehydrogenase
FADcued FADH2

Sreducing power of succinate is not sufficient to reduce NAD

Note !! Succinate dehydrogenase is the only enzyme of TCA embeded in inner mitochon

↑S . D .H functions as complexII of ETC



Step 7: Hydration of Sumrate

Sumrate is hydrated to malate by fumarate
fumarate is hydrated to malate by Sumarase

S fumarate hydratase
Reversible reaction

Step 8 : Oxidation of malate important junction
Point in metabolism

Malate is Oxidized to oxaloacetateby malate dehydrogenase
Alcohol group of malate oxidized to ketogroup

& This reaction produces 3rde final NADH of the cycle

16
° of reaction is the reaction is driven by highly exergonic citrateSynthea



D. H = Gehydrogenase

overall summary
Step 1 Enzyme substrate Product Brief description Reversible?

Acetyl-CoA combines

Form citrate releasingSh

2 Aconitase citrate Isocitrate Isomerization -

3 Isocitrate · D . H Isocitrate x-Ketoglutarated decarboxylation X

I

I
citrateSynthase Acetyl coa + oxaloacetate Citrate with oxaloacetate to

I
X

4 x-ketoglutarate decarboxylation X

5 Succinyl-coa synthetase succinyl COA succinatecoatcip Substrate land,
Phosphorylation

6 succinate D .H Succinate Fumarate Oxidation -~7 Fumarase fumarate Malate Hydration


