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HO —CH—CODH

GLYCOLYSIS

)

Pyruvate

CH, —CO~ S —CoA
Acctyl— CoA

-du-um thase

Gttt A L |

C'C: — COOM CoA— S

NADH - 7 C¥i, —— COOH
Oxa'ooceiate 4.0 i

éh:_cvc" NAD® HO — C — COCH
STEP 10 STEP 1 |
L ANaate CH, — COOCH
s o aconitase
Fe "
o STYEP 2 H-O g
STER
o i CH,— COOH
MH— —CO0OH
| C — COOH
HODC —C— H Il
Fumarats ey < s
C3 AcoMitate
> FADM,
| succinate” |
Gebysirogense STE” 8 STEP 3 HaO
S reesnmss | ..
cln:—c:)ou CH,—COCH
i

CHy ~—— CTOH

Succrrate

GD®
- ?rl:—coo.a

CH,
]

CO~ S —CoA
Succinyl CoA

NADH

CH — CCOH

i
HO =~ CH—COOH
isocitraze

STEFP S STEP S CH.—COODH

- M |
Ccn CCOM

— % |
¢':n: cooz—_—/y CO — COOH
CH. Oxa'csuccinaze

MR eecivate

NAD"

CQO —— CCOH
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Alsorknown as IICA'Cycle, or citric acid cycle

Reactions ofi KC o c |tca‘tshondr|al matrix

Common final de JJ‘JF ative pathway for

Jre,ﬂ*’down 0fj MONOMErs of CHO, fat and protein

to CO5 anaiii;0

m Electrons moveﬁrom acetyl groups and attached to
NAD* and FAD

= Small amount of ATP produced from substrate level
phosphorylation

m KC also provides intermediates for anabolic
functions (eg gluconeogenesis)



dehy cce" ase complex

| pyruvate (BJOA

CoASH + C=0 + NAD+ detydrogenase -~y | NADH +

| |
CH, CH,

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random House p 548.



Gl J_Jr' :e ortan o) braln andionce converted to Acetyl CoA cannot be
USEENOIf _JLJC’J:JQ ynth es|51

sphorylation and allosteric control

v~tivates PDH

= Kinase activatea i- acetyl CoA and NADH

m PDH allosterically inhibited by:
x ATP
= Acetyl CoA
= NADH

C~—O0OH CoA
| pyruvate 0

dehyd
— Y, C=O0 + NADH + €

|
CH, CH,

CoASH + (|3:O + NAD+

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random House p 548.



N Oxaloacetate

' Non=eguilr:
reaction catalysed
by citrate synthase

CMS with

acetyl'CoOATONOrM

Citrate

m Inhibited by:
s ATP
= NADH

= Citrate -
competitive
inhibitor of
oxaloacetate

ium

CO~S—Coa NADH < H'

STEP 10

|
HO == CH—COOH
STEP s NAD® Isozizraze

NADM = H*

STEPS CH,—CoOM

CH—CCOH

g B co,
— N |
?n; coo:____y CO—COOH
CH, Orsiosuccinate

Mnd"
€O — CCOH “"'V"::‘N,

o-Xetoglutarate

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random

House p 550.



N Cis'vate isomerised to
ISOGItRatENRI tWO

Feactions (denyadration

-

and hydrati%}
= Equilibritmireactions

catalysed by aconitase

= Resultsin interchange of
Hand OH

m Changes structure and
energy distribution
within molecule

= Makes easier for next

enzyme to remove
hydrogen

CH) —CO~ S-—CoA
Acetyl= CoA

STEP 10

2H 3~ COOM
Sucirste  aen
» STEP 7
Coh—SH
succingte GD®
thiokinage

: ?'c;—coou

CH; STEPS STEPS

1 CH,— CCOH
CO~5—CoA NADH W

CH—CCOH
Succingl CoA NAD' 1

o,
NA _i 3 |
[ o-Ketoglatsrat (I:n: COO:’_—‘>/ CO—COOH
Canydrogenase complex CH, Oxplosuccinate
\ I "
€O — CCOH M‘:‘:‘N’
a-Ketoglutarate o -

~co,

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random
House p 550.
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,jSO'CiW—» o~Ketoglutarate

|

s% Gitrate)dehydregenated
andidecanoexylated torgive
o-ketoglutarate’
Non-equilibElim reactions

catalysedrbyAsocitrate
dehydrogenase

Results in formation of:
m NADH + H*
o COZ
Stimulated (cooperative) by

isocitrate, NAD*, Mg2+, ADP,
Ca2* (links with contraction)

Inhibited by NADH and ATP

Pyruvate

H,0

@ Aconitate

o-Xetoglutarate

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random
House p 550.



> g

arate’— succinyl CoA

4

g

ke

. Serie%ﬁcpns resultin
decarbo IO, dehydrogenation
and incorpoeration o‘f'C@&SH

N Non—equilibrium@ctions

catalysed by o-keteglutarate
dehydrogenase complex

m Results in formation of:

s CO,
= NADH + H*
m High energy bond m{
= Stimulated by Ca2* b e
= Inhibited by NADH, ATP, Succinyl mmjb
CoA (prevents CoA being tied up e
In matFIX) From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random

House p 550.
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SUCCIYIEOARS Sliccinate

u Equilibrium régctign
catalysedibyasuccinate
thiokinase

m Results in formation of:

m GIP
m CoA-SH

HO —CH—CO0H

CH;—COOH

L Aate

H—C —Co0n

HOODC—C~—N

CH,
1

CO~S—CoA
Succingl CoA

co,
NAD' o —B0OM 5
CH, Orsiosuccinate
|

GLYCOLYSIS

l

Pyruvate

!

CH) —CO~ S-—CoA
Acetyl= CoA

0
i
€ —coom yrithase
Col— S
CH; — COOH
|
HO — C — COCH

y CHy— COOM

Oxaloscetate H,0

STEP 10
CHy — COOH

Citrate T g e
aconitase
Fe'*
H,0

eh2 CH,— COOH
|
C— COOH

3
CH—COOM

@ Aconitate

H,0

[SeBakas, s

CH,—COOH

CH— CCOH

|
HO == CH— COOH
STers NAD" « Isocizraze

NADM = H*

STeEPE STEPS CH,—CCOH

NADH « H*

CH—CCOH
|

Mo S

€O — CCOH
a-Ketoglutarate

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random

House p 550.
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Sutciﬁ@@afumarate

% Sliccinate
den natggl o form
fumarate - s .

= Equilibrumieaction :
catalysed by succinate ’
dehydrogenase

........

CH) —CO~ S-—CoA
Acetyl= CoA

m Only Krebs enzyme

contained within inner ;{J
mitochondrial —

"tlz'c;—coou
i SIaLe STERS CH,— CCOH
— NADH « H* |
membrane et i oo
i

co, :
Yebafatr N:—COO:’_—‘y CO—COOH
omplex Hy Orsiosuccinate
A=—SH =

Mnd*

m Results in formation of

F'A\DH2 From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random
House p 550.



= thyd rated to

’ HO —CH—CO
|

form malate ™ ooy

fumarase
> H,0 STEPD
OOH
—

N Equilibrium%action

catalysed by fumarase

m Results in redistribution

CN—-C/‘O

H O—C H{— COOH

of energy within g ;/ ......

molecule so next step — e g Z“;‘ZZTI‘

can remove hydrogen

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random
House p 550.



o Mﬁ@@hyd rogenated

- | NAD'
Lo/ fiormioxaloacetate |

N Equilibrium%action

catalysed by malate

Fai*

dehydrogenase

CH,—COOH

CH— CCOH

|
HO —CH— COOH

m Results in formation of | : e e

CH,; STEPE STEPS CH,—CooM

+ - NADH + H* |
NADH + H o~s—con HAOH - g

Suzcing! CoA NAD' 5 Co; |
| o-ketoglatarat ?N:—C\.f):’_—‘y CO—COOM
Canydrogenase complex CH, Oxplosuccinate
|

€O — CCOH
o-Xetoglutarate

CoA—SH Mnd* Isocitrate
M

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random
House p 550.
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REgUIEtion ofikrebs Cycle

0 CMSys proceedsin

' | NA '.“;. e
Same direction’duesto I cmac i

presencelofisinon-
equilibrium reactions
catalysed by

m Citrate synthase

CH— CCOH

|
HO —CH— COOH

m [socitrate ., I

NADM » B

dehydrogenase R ——

CO~S—Coa NADH«H'

Suzeiny! CoA NAD " > co, ?N — COOH
f stara Mg eR0H ’ €o—c00
= o-ketoglutarate *““‘“""3&’ i .

CoA—SH | g -
Seo €O — CCOH =

o-Xetoglutarate

dehydrogenase

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random
House p 550.
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% Fluxithrough KC increases
surng evercis

a3 non-equilibrumeenzymes
inhibited’ by NABH

m KC tightiyAcotpled to ETC

= If NADH'decreasesdue
to increasedioxidation in
ETC flux through KC
InCcreases

m [socitrate dehydrogenase
and a-ketoglutarate
dehydrogenase also
stimulated by Ca2+*

m Flux increases as

contractile activity
increases

> g

_:Re’guw ofiKrébs Cycle

| nNap®
CH,—COO0H

L Aate

fumarase
> 1,0 STeEPQ

H—C —Co0n

HODC —

C—HN

Fumarate

> FADH,

' "
N, »
y GTP
T P STEP?
i GD?

II:N;—COQH

CH,
1

STEP 10

STeEPE

CO~5—Coa NADH N’

Succingl CoA
CoA— f.o-

NADY

~co,

vruvate

H o—c H— COOH

lllll
NADM » ‘%M

STEPS CN —CoOM

C {—CCOH

SCC NIt

Mnd .
trate
€O — CCOH m ~\'

—Ketoglutarate

From: Summerlin LR (1981) Chemistry for the Life Sciences. New York: Random

House p 550.



