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AITTAPA O=EA : AToBnKeg evEpPYEING
[116 avayuéva uopia atrd Toug udaTavelpakeg

*Adpavn uopia

* Yopopofa popia, ammaitouv AlyoTeEPO OYKO aTTOBNKEUONC

kcal /gram k) /gram
carbohydrate 4 17
protein 4 16

fat 9 37



AITTAPA O=EA : AToBnKeg evEpPYEING

Mnyn kuplwg n dtatpodn (30-60% Slatpodnic poac) f amoBAKeS AUt LOTOU
(Le popdn) TAGS)

80% 6laBeoiunc evepyelog (mepimov 13Kgr Almouc ava pEco avBpwro)

9300 kcal (38.9 kJ) /kg rou enapkel yia 4.6 pépec ( 2000Kcal/day) n
17 hrs aepoBlac aoknong my tpeéipo (600 keal/h)

Stored Metabolic Fuel in a 70-kg Person

Energy Dry Weight Available Energy

Constituent (k)/g dry weight) (g) (k)

Fat (adipose tissue) 37 15,000 555,000
Protein (muscle) 17 6000 102,000
Glycogen (muscle) 16 120 1920
Glycogen (liver) 16 70 1120
Glucose (extracellular fluid) 16 20 320
Total 660,360

Sources: Owen, O. E., and Reichard, G. A,, Jr., 1971. Fuels consumed by man: The interplay between carbohydrates
and fatty acids. Progress in Biochemistry and Pharmacology 6:177; and Newsholme, E. A., and Leech, A. R., 1983.
Biochemistry for the Medical Sciences. New York: Wiley.



O METABOAIZMOZ twv AIMAPQN O=ZEQN — SiapepicpaToToinon

Ta kKUTTApPA TOU AITTWOOUG 1I0TOU (adipocytes) :
ATTOTEAOUV TIG KUPIEG ATTOBNKEG TplaKu)\oy)\UKepo)\d)v (TAG)

MITOXONAPIA
Oceidwaon AIrrapwyv oCEwvV

KYTTAPOINAAZMA
BioouvBeon AImmapwyv o¢Ewv

Lipid-droplet composition
ﬂ Phospholipid

; Sterol

Dlacylglycerol

l'g - Triacyiglycerol

A Sterol ester
Perilipin family proteins




ALBERT L. LEHNINGER

MeAeTnoe o&e1dWTIKO PeTOBOAICUO
KOl TTIO CUYKEKPIMEVA 0&g1dwaon AITT o&swv

AIQTTIOTWOE ;

v amaitnon o€ ATP
v' H B6éon Tn¢ oe1d. pwaopopuliwong gival Ta
MITOXOVOPIa

v H petagpopd e- atmmoé 1o NADH oto O2
TTAPAYEI EVEPYEIA

Albert L. Lehninger. Photo courtesy of the National Library of Medicine.

1917-1986

THE JOURNAL OF BIOLOGICAL CHEMISTRY Vol. 280, No. 14, Issue of April 8, p. e11, 2005



H KINHTOMNOIHZH TQN AINIAIQN(TPIAKYAOI'AYKEPOAQN)
AINO TO AINQAH IZTO

o Hormone \
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H AIMTOAYZH €ival opOVO-£EaPTWHEV
aTTO TIS OPMOVEG :
- TAYKATIONH
- ka1 EMINE®PINH

Protcm Protein kinase
(macm'c) (active)

ATP

Tnacylgtyccrol

pase (inactive) Triacylglycerol
lipase (active)

Plasma membrane
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Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education



MONO 2TO HIAP : Aiotroinon TnG YAUKEPOANG OTN YAUKOVEOYEVEDT)
(aAAG OX1 TwV EAEUOEPWYV AITTOPWYV OEEWV)

CH,OH ATP ADP CH,OH NAD" NADH+H' CH,0H

| | |
HO—C—H \ / » HO—C—H \ / » C=0
| glycerol | . glycerol-3- | -
CHQOH kinase CH2— O —PO3 ph()sphate CHZ— O —P03
dehydrogenase
L-Glycerol L-Glycerol- Dihydroxy-
3-phosphate acetone

phosphate
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2uotiparta petagopds Tou NADH ota pitoxovopia
2Y2THMA 3-P-TAYKEPOAHX

Avaywyn P-6t-udpotu-aketovne ( DHAP) mpoc P-yAukepOAn)
o€ kuttapodLlalvpa amnod kut. Apudpoyovaon

Inner
Kat emavaoéeibwon amo it éviuuo (FADH2) mitochondrial

Cytosol membrane Matrix

(Mueg)
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phosphate Electron Mapdyovran
transport (5 Nyotepa ATP

H2C|:—OH chain

C=0

5 2e™
CH20P03 ’ 3
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dehydrogenase dehydrogenase
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NAD* H2(|3— OH
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| \ ATTédo0n (METAPOPQ)
CHZ_ OPO3—

2e- amdé NADH
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I

ATP NAD’ MDH + H*

CH,0H \ CH,0H i /
| J : \g

HO—C—H — HO—C—H o
CH;OH k-:‘.i\n‘- CH)OPOJ,P- ’ {x H;x‘f\h.ﬂv“
gdenyc YU}'.'..’IMJ\'.'
Glycerol 1-Glycerol 1
3-phosphate ;
Figure 27.02UN

Biochemistry, Third Edition
© 2015 W.H, Freeman and Cor

FAT CELL

N\ _» Glycerol
Triacylglycerol |

/™ Fatty acids

H aABoupivn Tou opoU
METAPEPEI AITTOPO OCEQ
Kai dAAa udpogofa puopia

A The heart-shaped tertiary structure of human serum albumin, with
11 molecules of decanoic acid bound (pdb id = 1E7F).

Biochemistry, Sixth Edition

Fi 27.
Reginald H. Garrett, Charles M. Grisham guredra

Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education
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O KATABOAIZMOZ TQN AINMAPQN O=EQN

KINHTOMOIHEH TAGS (AINMOAYZH)
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*Evepyonoinon Autapwv o¢Ewv

Fatty acid + CoA + ATP = fatty acyl-CoA + AMP + PP;

O O AG” = ;34 kJ/moi
£ Fatty acyi-CoA
by ATP e + PP (1)
¥ + |
R RO AMP
Fatty acid Acyl adenylate
O O
Fatty acyl-CoA
J\ HS—CoA —— CoA + AMP  (2)
+ -
R” AMP R s
Acyl CoA
hosphat
PP, + H,0 —LoPlOPMEE . p

Pyrophosphate Phosphate



” Oy /
R—(C— o/\

An acyl group

Unnumbered 27 p492d H O E

o
Biochemistry: A Short Course, Third Edition n I |
©2015 Macmillan Education

O

-‘\‘ ““

2 adenine

Acyl adenylate

Unnumbered 27 p492b
Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education



O oxnuaTIoONOoG TOU
evepyotroinuevou AO
(Aitro-akuA-CoA)
oupPBaivel o€ 2 BApaTa
H ouvoAikn avtidpaon
gival 1oxupa ecwepyn

Mupopwopopiké

avopyavn
m )‘ YO~
PWOPATAON

2P,

¥

O O
| |
0-P-0O-

I
o

[
oz/

g

/

R—-C

N\
0]

oLVvBETGON
Anro-akvAo-CoA

C

/

CoA-SH

Arro-akLA0-CoA

\c

P

O 1 Abevooiv

ATP
Arrapé o0

To 16v Tou kapPo&ulikoi
adevohioveTan arrd ATP,
oxnparifovrag Aimro-akvAo-
abevuliké kou PPi, To otroio
apfows LopoAvETAI 08 HUo

popia P

Copom

N\

O AITo-aKuAo-abEVUNIKG

(rpoadedepévo ot Evivpo)

H Bg10Aikr) opdba Tow
ouvev{OpoL A TIPaypaTO-

TOIEN TTUPNVOPIAN
mpoofodr o1o Airro-akvAo-

adevONIKG (Evar pIKTo

AMP  avodpit), extomriCovrag

AMP kai oxnpaTidovrag
T0 BE10£0TEPA AITTO-AKLAO-
CoA

Fatty acyl-CoA

b §

AG™ = =19 kJ/mol

AG™ = =15 kJ)/mol
(y1o Tn) dradikaoioa d0o-Prparwv)

EIKONA 17-5 Evepyomoinon evog Armapou 0€og péow ¢ PETATPOTiS TOU OF
Miro-akvlo-CoA. H petartpot kateAveTal amé Tn ouvBeTGon TV Airo-akvlo-
CoA ka1 Tnv avépyavn TupopwopaTaorn. O oxnpaTiopés Twv Anro-akudo-CoA Tra-
paydywv ovpBaiver og 600 Priparta. H ouvolikr avridpaon givar ToAD £&gpyoviki.

Fatty acid + CoA + ATP = fatty acyl-CoA + AMP + PP;



O KATABOAIZMOZ TQN AINMAPQN O=EQN (A.O)

AINMOAYZH
(AINQAHZ [2TOZ)

l

ENEPIOMOIHZH A.O
(KYTTAPOMAAZMA) kai
META®OPA ot MITOXONAPIA

l

O=EIAQ2H
(MITOXPONAPIA)



Ta «gvepyotroinpéva» Aim.oééa mpoopilovral yia B-0fzidwon)
perd amd eorepomomoinor roug pe KAPNITINH ( rapdyzeran acyl-carnitine)

i

+
(CHysN —CH,  CH CH,  COO~ + | R C SCoA

Carnitine (4-trimethylamino-
3-hydroxybutyrate)

/‘ L carnitine palmitoyltransferase

I
B—410
L
(CH3)3N — CHz— CH— CHQ— COO_ -+ H o SCOA

Acyl-carnitine




Eicodoc¢ «evepyoTroinUEVWVY» AITT OEEWV JE HOPPI OKUA-KAPVITIVAC OTA

HITOXOVOPIa
Acyl CoA @

H tpavo@epdon (| peTagopdon) Carnitine m—— > Acyl carnitine

TNG AKUAO-KAPVITIVNG OI1aB£TEl 2 1I00€VUC acyltransferase |

| : KuTOOOAIOU [I: pitoxovoplako Cytoplasmic
side

MeTd TnVv €i00d6 Toug aTa PIToXOVOpIa [ i; ;; ; [ i Translocase / !i !; !; !; !; ![ !;

, Ta AITT 0&€a atreAeuBepwvovTal aTro TNV % (MeTatoTraon

KapvITivn péow NS Tpavoepdong I Kapvirivng) ot
side
Carnitine
/acyltransferasell

O pEeTAPOPEAS TNG KAPVITIVNG Carnitine <€ Acyl carnitine
ANTAAAAZEI /‘-\
Acyl CoA CoA

AKUAo-KapviITivn pE KapviTivn
Biochemistry: A Short Course, Third Edition

© 2015 Macmillan Education



E§wTepikr plmWwaWn EowTepikr P'To}ovfip'axﬁ pepppdavn
Kurrapoliivpa "‘ : Pt : AkvdoTpavogepdon 1I

CoA-SH

EIKONA 17-6  Eioobog Mmapuv ofwv ota priroyévbpia péow touv peragopéa akvlo-kapwtivig/kapvirivig. MOAig oxnuamoTel akvlokapvirivy oty e§wTepikg pep-
Bpdvn i oo SiapepPpavikd xawpo, peTakiveiTal TPog To oTpapa pe SievkoAuvopevn didyuon diapéoouv Tov peTagopéa TG eowTEPIKNS pepPpdvng. Lo oTpmpa, n akvlo-
péba peragépeta oo piroxovbpiaké ouvéviupo A, amedcvBepavovTag kapviTivi Tou emoTpéper oTo SiapepPpaviké xwpo diapéoov Tou Biov peTagopéa. H akvlo-
TpavopepGon | avaotéMeral amé 1o pnlovwro-CoA, To mpaTo evbiGpeoo ot aivBeon Twv Airapdv offwv (BA. Eikéva 21-2). AuTr ) avaoTtol amrotpémer Ty TauTé-
Xpov) oOvBeon kan amoikodounon Twv Arapav o&wy.



2uvévCupo A (CoA) kai JETABOAICHOG TWV AITTAPWYV 0EEWV

2XNHATIONOG BE1ECTEPWYV PE
Airapd oéa

O= C—NH—CHp~ CHZ@

S [
Q (|:H2
o NH
S I
(@) —_—
g o
Q CHOH
| N X N
HyC— (|:— CHj cl)H cl)H </ | )
CH,—O—P—0—P—0—CH, g NN
0 0 H
coenzyme A (CoASH)
IO OH
HO—P=0
OH

To CoA oTa pITOXOVOpIa TTPOoPICETAI VIO TNV OGEIdWOT OPYAV. EVWOEWV OTTWG TTY
TO TTUPOOTAPUAIKO, EVW) OTO KUTTOPOTTAAO MO CUMMETEXEI OTN BlooUvBeon Twy

NITTApWYV 0EEWV, KAl TN CUUPETOXI QUTWY OTO OXNMATIOPO TwV HENBPAvWV.

Introduction to Nutrition and Metabolism, 4t edition, CRC Press, Boca Raton.
Presentation © copyright David A Bender 2007



O1 Bel0AeoTEPEC, OTTWC TO AKETUAO-COA £X0OUV TTOAU

upnAn evépyela udpoAuang

,4‘0
—C
CH; -
S-CoA

Acetyl-CoA

H20 ' ‘h,\'drolysis
I » CoASH
CH /O
3 “C\
OH

Acetic acid

] | ionization
CH;—C._
\Os

Acetate

resonance
stabilization

Acetyl-CoA + HyO — > acetate” + CoA + H”

AG'® = —31.4 kd/mol

| 'l"hiln‘.\'lt'ﬂ

//O
CH;—C
AN
S—R
Ml).\_\gen
ester .
QO
4 resonance 0O
74 stabilization A~
CH;—C < —» CH3—C
N\ N
O—R

0O—R






B - OZEIAQZH

Symbolic notation: f3 o /'
R—C—C—C: -
H, H; \b

Carbon number: 3 2 1

Unnumbered 27 p493
Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education

® Y B «
CH3‘NWV‘ CH2— CH2— CH2— CHZ— COOH



B-o&eidwon

Martius & Knoop (1902) fed dogs even- and odd-carbon fatty acids
labelled with a benzene ring in place of the terminal methyl group

Fed to animals Recovered in urine

even-number carbon chain
COOH COOH
odd-number carbon chain
COOH

Fatty acid oxidation occurs by removal of 2-C units at a time
with oxidation at the p-carbon of the fatty acid

® Y B «
CH3M'W‘ CH2— CH2— CH2— CH2— COOH

Introduction to Nutrition and
Metabolism, 4" edition, CRC
Press, Boca Raton.
Presentation © copyright

COOH
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B o«
(C]s) R _CH2 ‘_CH2 _‘Cl"z-%’_S'COA

MNodpirudo-CoA (o)
- FAD
Sedpoyovaon | ) 2e
akuvho-CoA o FADH, \ e
*.* N
R—CH,—C==C—C--5-CoA
trans -A%- L)
EvoDAo-CoA
AVOTIVEVOTIKS
~ H,0
vbpardon
evoiho-CoA
Aei VG
?H 0690\((:1 on
R—CH, —C—CH;—C-—S-COA
L-B-Y5po€o-
akvAo-CoA
2e

SeDdbpoyovaon
B-vbpolvakuio-CoA NADH + H

R— CHZ—C—-CH;—E-—S-COA

B-Kero-akvdo-CoA

(1]

(Cya)

CoA-SH

GKETUNOTPOVOQE PEIoT)
axvAo-CoA (Beiohdor)

R—CH,—C—S-CoA + CH4 ~—S-CoA
I B

O O
(Cy4) AkLAO-CoA
(pl;;)IOTUM-COA) R CoA

Cis
Cuz ><j-—*~muho
CIO
¢ )
Co () — Axerudo -CoA
Cy ) ) —> Axerodo -CoA

Z1adio 2

Koklog
KITPIKOU 0&€0g

64e-
16CO;,

— NADH, FADH,

e

AvamvevoTiKr) aALoTda
(cAvoida peTaPopas
NAEKTPOVIWV)

/\

ADP + P; ATP

(- 2HY +4,0,
1
\ H,0

EIKONA 17-7 Zrdadia o§eiBwong Twv imapwv o§éwv. Z1¢dio 1: ‘Eva imrapd o&p
pakpids oAvoidag ofeibaveTar amodibovrag katdhorma o§ikod LTTG PoP@r AKETL-
Ao-CoA. AvTh n diepyaoia ovopaletan B-o&eidbwor. Z1abio 2: Or akeTuAopddeg
oée1bdvovtal oe CO, péow Tov KUKAOL TOL KITPIKOD 0&€0G. ZTG6I0 3: HAekTpoVIa
mov TpoépyovTal amé Tig o§abwoelg Tav oTadiov 1 kai 2 Tepvolv oto O, péow
TNG PITOXOVOPIOKIG QVaTTVELOTIKAG CALOIDAG, TIAPEXOVTAG TNV EVEPYEIX NIt OGUVOE-
on ATP pe o&eidwTIK Pwo@opuAinon.



B-o&eidwon «ZT0SI0KA aTTONdKpUVon opadwy 2-C wg Acetyl-CoA
> Bnua 1: Ogeidwon (apudpoyovwon) C; kai dnuioupyia 5.5

» BRua 2 : NMpoodnkn 1 H,O o10o 5.0. kai oxnuaTtiopuog —OH opadag

» BARpa 3 : O&eidwon —OH mrpog —C=0

> BAUa 4 : AidoTtraon dsopou (a-B) SeoMOU HE OXNMATIONO
acetyl CoA kai gvog Airapou acyl CoA pe (v-2)C

nua 4)

=

ool

acetyl CoA

Introduction to Nutrition and Metabolism, 4t edition, CRC Press,
Boca Raton. Presentation © copvrieght David A Bender 2007




Ta e- yetagEpovtal atro 1o avayuevo FADH2 otnv avatveuoTik aAucida,
MEOW Tou TTapayovTta ETF (Electron Transfer Flavoprotein)

H H O

| l |
R—CHy; — R — C — SCoA

H H
Fatty acyl-CoA
FAD ETF,., ETF: UQ QH; H,0
. o Mitochondrial
Acyl-CoA oxidoreductase e S
dehydrogenase transport
FADH, ETF,, ETF: UQ uQ chain L0,
oxidoreductase, 4 /_\ 5
O
|l 1.5 ADP
R—CH, —€='C — C —SCoA +15p, O .
|
H FIGURE 2312 The acyl-CoA dehydrogenase reaction. The two electrons removed in this oxidation
trans-A%-Enoyl-CoA reaction are delivered to the electron-transport chain in the form of reduged

Complex |
/->Fes FeS

FeS T
FMN HAY Matrix
FeS N-side
FAD t
Succinate
NAD* t

FAD

Fatty Acyl CoA

Figure 14.32 Reduction of ubiquinone (UQ) in the mitochondrial inner membrane by the flavoproteins
CoA dehydrogenase.
Textbook of Biochemistry with Clinical Correlations, 7e edited by Thomas M. Devlin © 2011 John Wiley &




Table 27.1

Principal reactions required for fatty acid degradation

Step

Reaction

Enzyme

1

Fatty Acid + CoA + ATP —

acyl CoA + AMP + PP;

Carnitine + acyl CoA =—

acyl carnitine + CoA

Acyl CoA + E-FAD —>

trans-A*-enoyl CoA + E-FADH,

trans-A*-Enoyl CoA + H,0 =—

L-3-hydroxyacyl CoA

L-3-Hydroxyacyl CoA + NAD " —

3-Ketoacyl CoA + NADH + H*
3-Ketoacyl CoA + CoA —>

acetyl CoA + acyl CoA

carbon atoms)

(shortened
by two

Acyl CoA synthetase (also called
fatty acid thiokinase and fatty
acid: CoA ligase)*

Carnitine acyltransferase I and II
(also called carnitine palmitoyl
transferase I and II)

Acyl CoA dehydrogenases
(several isozymes having different
chain-length specificity)

Enoyl CoA hydratase (also called
crotonase or 3-hydroxyacyl CoA
hydrolyase)

L-3-Hydroxyacyl CoA
dehydrogenase

B-Ketothiolase
(also called thiolase)

*An AMP-forming ligase.

Table 27.1

Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education



‘\P‘mduct E‘..

A E, 4
3 S & 1 E,
= * ﬂo)\ sv(
‘ ouompam
Q )~ - » 4
Eq
£ ©

Biochemistry, Sixth Edition
Reginald H. Garrett, Charles M. Grisham

Ta évlupa tng oéelbwong twv AO
elvol opyavwpeva o€ Eva
TLOAUEVIULLKO
ZUoTNUO IOV EVTOTL{ETOL OTLG
HEUBPAVEC TWV pHtoxovépiwv Kal
«ETILKOWVWVEL» E TNV avory

aAuoida.
FADH,
X ?
CoA-S (CHy),,CH,4 CoA-S (CH,),CHy
2-enoyl-CoA
H,O
OH OH
M X
CoA-S (CH,) ,CH,4
3-ketoacyl-CoA ‘7{ L-3-hydroxyacyl-CoA
NADH + H™ NAD~™

ACD:A@udpoyovdon Tou akuAo-CoA
ECH : Ydatdon evouA-CoA
HACD Agudpoyovaon Tou L-3-udpofu-akulo-CoA

KACT : B-keTo-0€10AdON

Chapter 23  Fatty Acid Catabolism



Meta ano tov 1° kUkAo B-oécidbwong :

0

(CH2)7 /C\ /C.\c /.C\t /JCl CoA

H \
e N N\ B

-

HC(Cth /C\ /,\ /C\ /CoA
3

(CH2)7 C 0A
he \ﬁ/ N
2

Figure 27.6
Biochemistry: A Short Course, Third Edition
02015 Macmillan Education

1 To palmitoyl-CoA (C16) petatpenetatl oe myristoyl-CoA (C14)

0 Kabe emopevoc kUkAo¢ ameAeuBepwvel akoun eva Acetyl-CoA

O Apa, yia tnv Anpn oéeidwon tou palmitoyl-CoA (C16) amattouvtal
7 KUKAoL oL ortoiol armeAeuBepwvouv cuvolika 8 Acetyl-CoA :

Palmytoyl-CoA (16C) +7 FAD +7 NAD*+7 CoA+7H,0 ——>
8 Acetyl-CoA + 7 FADH, + 7 NADH + 7 H*



AMNOAOZH kaBe kKUKAoOU : yia KAOe akeTUAO-COA TTOU AMOMAKPUVETOL

|

ICH3 CH3 CH3 ([:H?’ (|:H3

(CH,),  FADH2 (CH2 (CH NADH e CoA (CH )n

y - 2/n NAD* 2/)n

)

CH, FaD '/ § HC OH / C 0

CH, H, SCoA

(':_ o fatty acyl CoA ('3 0 enoyl CoA hydroxy-acyl CoA thiolase

'~ dehydrogenase 7 hydratase (f O dehydrogenase | CH3 Fatty

SCoA SCoA SCoA SCOA (|: O acyl-CoA
Acyl-CoA A2-trans- B-hydroxy- B-keto- SCoA

enoyl-CoA acyl-CoA acyl-CoA acetyl-CoA

ovayovtat :

» 1x FAD (mou Ba anodwoel 1.5 x ATP)
» 1 x NAD* (tou Ba anodwoel 2.5 x ATP)
KaBe acetyl CoA anodideL otov kUkAO tou Krebs ertimAéov 10 x ATP

(3x NADH, 1x FADH, 1x ATP)
NMPOZOXH!!! :
2 pwodopikot deopol katavalwbnkav apxLka kata tn ouvideon tou Acyl-CoA



o AMNOAOZH B-oécidwon¢

16 6 5 4 3 2

* Nooa ATP (ort6 to maAptiko) ; 7 KUKAoL B-oéeidbwonc

Palmitoyl-CoA +7 FAD* +7 NAD* + 7 CoA+ 7TH,O — 8 Acetyl-CoA + 7 FADH, + 7 NADH + 7 H*
(16C) 7 NADH :7x2.5 ATP=17.5 ATP

7 FADH, : 7 x 1.5 ATP =10.5 ATP
8 Acetyl-CoA (krebs) — — 8x10ATP=80.0 ATP

JUuvolo = 108 ATP

Equations for the Complete Oxidation of Palmitoyl-CoA to CO, and H,O

ATP  Free Energy
Yield Yield (k)/mol)

Equation
CH;(CH,)14CO-CoA + 7 [FAD] + 7 H,O + 7NAD™ + 7 CoA —— 8 CH3CO-CoA + 7[FADH;] + 7TNADH + 7TH™
7 [FADH;] + 10.5 P; + 10.5 ADP + 3.5 0,— 7 [FAD] + 17.5 H,O + 10.5 ATP 10.5 320
7NADH + 7TH* + 17.5P; + 17.5 ADP + 3.5 0,— 7 NAD" + 24.5 H,O + 17.5 ATP 17.5 534
8 Acetyl-CoA + 16 O, + 80 ADP + 80 P, — 8 CoA + 88 H,O + 16 CO, + 80 ATP 80 2440
CHj;(CH;),4CO-CoA + 108 P; + 108 ADP + 23 O, — 108 ATP + 16 CO;+ CoA 108 3294
Energetic “cost” of forming palmitoyl-CoA from palmitateind CoA -2 -61

Total 106 3233




An overview of fatty acid metabolism

fed state fasting stat
triacylglycerol in chylomicrons adipose tiss
and very low density lipoprotein hormone-sensifive Ji

free fatty acids
lipoprotein lipase bound to albumin

) © ¢
i 1§ i
uuﬂu UL

fatty acids
fatty acII CoA

carnitine acyltransferase

fatty acyl CoA

1

acetyl CoA — ketone bodies
1 liver in fasting state

oxidation in citric acid cycle

Introduction to~Nutritien_and
Metabolism, 4" editien, CRC
Press, Boca Raton.
Presentation © copyright
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Plasma metabolic fuels

Glucose

Fatty
acids
| | |
0 2 4 6 8

Days of starvation

Plasma level (mM)

FFFFFFFF

mmol /L fasting
glucose 3.6
free fatty acids 1.15
ketone bodies 2.9
o = 2°
S~ o —
° E 1 8 4
S S =
E wn 038 n 3
o 2 2
" g 0.6 -,
: Z o4 8
& & 2
o 02 [
q&: 0 Lo
glucose free fatty acids ketone bodies

Introduction to Nutrition and Metabolism, 4th edition, CRC Press, Boca
Raton. Presentation © copyright David A Bender 2007



KETONOZQMATA (oaketofiko kat B-udpofu-BoutupLko KoL aKETOVN)

*YSoatodlaAutd mapaywya tn¢ oéeidwonc twv A.o.
*>uVOETOVTOL 0TO ATIIOLP Kol oTtal VEDPA KATA TNV MOPATETAUEVN aoLTiaL.

Glycolysis
FA Oxidation 3 acetyl CoA’s
Some Amino Acids
HMG-CoA
\»as:etyl_CQA ____________________

3-hydroxybutyrate «— acetoacetate — acetone N KETONOXZQMATA
LiverTissue | e |
Peripheral Tissues

"\, excreted _J | \ exhaled
by kidneys from lungs

f-hydroxybutyrate «—— acetoacetate

Peripheral
2 acetyl CoA’s FA Synthesis or | _o0,
TCACycle |3 -3
0000 ’

*Tol KETOVOooWHOTA «EEAYyOVTALY QO TO AMAp,
*LUEow TNS KUKAOodopiag Tou aipatog otoug aAAoug Lotoug,
*OTIOV KOlL JETATPEMOVTOL KOl TLAAL 0 aKETUAO-COA



2YNOEZH KETONOZQMATQN
(untpa uttoyovépiwv)

Thiolase
CoA

o ﬁ_m_,_ﬁ_ S o 2 acetyl-CoA xpnotponotOnkav (teAtka) kot
TngaceylCoa o 2 CoA amneleuBepwOnkav

HMG -CoA synthase

o e  © * H BeloAaon eival Eviupo tng B —o&eldbwong
'o—g—mz—r:,—(:ng—l!—srm
OH

3-Hydroxy-3-methylglutaryl-CoA (HMG-CoA)

= OL2 npwteg avtldpAoeLc amaviolv otn ocuvOeon
NG XoAnoTEPOANC

" To ketovoowpata (aketoélko kat B-udpotu-Boutupilko

i i KUKAODOPOUV OTO QLU0 XWPELE CUUUETOXA TIPWTEIVWV)

CHC —CHy~C — O~

Acetoacetate

B-Hydroxybuty
CO.y NADH NAD+
+ H'
O H
Il

(0]

rate dehydrogenase

I
58— C — CH, CH,—(I:—CH,—-c—O‘

Acetone OH
B-Hydroxybutyrate

$.26 The formation of ketone bodies, synthesized primarily in liver mitochondrnia.



B-udpoéu-Boutuplkd WC KAUGLUO JYNOEZH B-vdpofu-Boutupilkou

OH O O
g .
CH 3—(|:—CH 2—C\ D-f-Y6po&uour 2 C"“C o
H o Thiolase
, CoA
NAD™
bebbpoyovaon
D-B-vdpofuPouTupikol NADH + H*
(‘.H.,(‘ CH,— c — SCoA
o Acetoacetyl-CoA
7 2 H,0 + CH (':I — CoA
CH 3—C—CH2—C\ AKeTOEIKG J - HMG -CoA synthase
O CoA
: HAekTpuAo-CoA 0 CH, )
TPAVOPEPGOT) Il | [
3-x Ao-C -0—C— —C—CH,—C —
[-xeToakvAo-CoA HA p"«s 0O—C —CH, (I‘ CH,— C — SCoA
OH
(”) 0 3-Hydroxy-3-methylglutaryl-CoA (HMG-CoA)
7
CH;—C—CH, —C\ AkeTOOKETUAO-C( *NG%M lyase
l
S-CoA L —
CoA-SH 0 0
Oe10AGon | Il
CH4C —CHy=—C — O~
Acetoacetate
//O //O B-Hydroxybutyrate dehydrogenase
CH3—C\ + CH; —C\ CO, NADH
S-CoA S-CoA
2 AkeTuAo-CoA |
CH; — C — CH, CH, —c—cn,—c o
EIKONA 1719  To D-B-vépoupovtupiké wg kavapo. To D-B-udpo et (')H
TO 010i0 CLVTIBETAI OTO TP, TEPVE OTO aipa Kan £T01 QTGVEl 0E X PSS

6mov petarpémeral oe akeTuAo-CoA oe Tpia Pripara. MpaTa ofeiday

e e Sl Ky wesaarraci S e st il ms v St ss e d ol iR S| et st sea i L

FICURE 23.26 The formation of ketone bodies, synthesized primarily in liver mitochonds

sl SRRl et SR e B R A



p-3-Hydroxybutyrate

NAD*
Dehydrogenase
NADH + H*
Y
Acetoacetate
Succinyl CoA
CoA
transferase
Succinate
Y
Acetoacetyl CoA

CoA
Thiolase /
Y

2 Acetyl CoA

Figure 27.11
Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education

Ta natika kuttapa AEN dtadetouv
QUTN TNV UETOPOPAOT KAl ETOL
«bev deouevouv” To AKeTOEIKO.



ArmrooTayovidio =

HmarokvTrapo
AKeTOEIKO,
D-B-vdpofufouTupikd,

P %KET%&] P - 1O QKETOEIKG KO TO
D-B-vdpofupouTupiké
e€ayovran wg nyn

205 IXNHaTIOPGS EVEPYEIOS VI TNV KApdId,
;‘013;':{‘:)‘\’, TOUG YPOHHWTOUS HUS,

EYKEQaAO

ANITTAPQ sy Acertyl-CoA
OEéa B_O&Wn
O&aroikd

KokAog
KITPIKOU

TOUG VEPPOUS KOl TOV

2HMAZIA
KETONOZQMATQN

*H mapoywyn Ko
eCoywyn Twv
KETOVOO W ULATWV
areAevBepwvel CoA
1ovu €lval anapaitnto
yLoL TN OUVEXLON
Tncg B- oéetbwoncg twv

05£0g , ,
Autapwv o&Ewv oTo
VEOYAUKOYEVEOT)
H yAuk6dn e€ayeTan wg r']T[ap
Muokédn e KAUOIHO YIQ TOV £YKEPOAO
Ko GAAOLG 10TOUG
¢ *MPO3OXH !!

EIKONA 17-20  Zxnpamopos kai e§aywyr) KETOVOOWPATWY aTro 10
TAOTAOEIS TTOL TTPOdGyouy Tr) YAukoveoyéveorn (ave§éAeykrog diafii

imrap. O ka- , ,
@,y&wﬁgta KETOVOOWHUATWYV OTO OLpa \

wpévn TpéoAnyn Tpogrs) emPpadivou Tov KikAo Tov kiTpikol offidkKafidBpadeia alomoinong toug amo
vTag 0o IKG) kan emrdryouv Tn petaTporrr] Tou akeTuAo-CoA oe 0K£TO%.J€ @touc) pnopel va tpokahéoel

vév{upo A mov amedevBepaveTan emiTpémel T ouvexI{opevn B-o&eibw

mapav o&wv.

K%qta%ﬁ\é'wcn (ntwon pH tou aiuaroc)



KETONO2QMATA KAI AIABHTH2

= To Anap BPLOKETAL O KATAOTAON
«yYAUKOveoyEveoNc», Kol To oéaloéLlko (OAA)
E€avtAettol kot Sev enapkei yia KukAo Krebs (CAC)

«Amouacia» WoouAivng

= Xpnolpornotovvtal To At ofea KLVUT;TEOLOQW? A};\tapd ofea
’ QTTO ALTT LOTO LIMOAVUO
" W¢ KUPLOL KALUGLMAL KO ( n)
’ p ’ Glucose
" JIOPAYOVTAL KEToVvoowuota (Rmap)
Glucose
/
X
4

1. OAA level drops.
! 2.CAC slows.

3. Free fatty acids are
C) released.
LIVER
W, P~
4. Ketone bodies form. ADIPOSE TISSUE
3 Blood pHidrops: *H 1tepilooELal KETOVOOWHATWV
| UTTOPEL va TtPOKAAEDCEL
6.C d death It. ’ 7 '
omaanddeathresti™ kéro-o€éwon (rtwon pH tou

Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education

aiuaToc) Ewe KwHa Ko Bdvato



Eldkec MepumTwoEeLg

o Aumapad ofea pe C2v+1
s AKOpeoTa (cis) Autapd ofca

e a- ofeldwon



Auapa o§éa pe C,, .,
(a1Té QUTIKOUG , BaAACTCI0UG OPYQAVIOHOUG)
(1) KapBoguAdon
TOU TTPOTTIOVUA-COA
MNXAVIOUOG TTAPONOIOG
NG KapRBoguAdong
TOU TTUPOTAQUAIKOU.

(2) Mia empepdaon
MeTaTpETTEl TO D-methyl-
malonyl-CoA o¢€ L-

(3) Mia poutdon pe
OuvEVCUNO TNV
KoBaAapivn (Birauivn B12)
MeTaTPETTEI TO L-methyl-
malonyl-CoA o€
NAekTpUAO-COA.

H 0

|
o —$ i HsC JI\ CoA
3 o
H—C—H ¢ s
| Mpotmovulo-CoA H

Propionyl CoA

D-MégBuAo-pnAovulo-CoA

/7 N\
CoA-S O
4 O\ //O
C—CH,—C
\?"I}».{)]l: |r‘; _O S-CoA
N nAovuAo-Co/
’ ' Malonyl-CoA
H o H
| il S
H'_(:_H o .27\\_.,‘,.w /C_C_H
O\ . > CoAS ‘
Y o pouTaaon L~
/C C H peburo- H C H
CoA-S C pnAovodo-CoA C

L-MgBuAo-pnAovulo-CoA HAekTpulo-CoA

EIKONA 17-12  O&eidwon Tov mpomovvlo-CoA wov wapayetar awd ) B-ofei-
Swon hirapev offwv pe wepiITré apiBpd arépwv dvBpaka. H akolovbia avti-
dpaoewv mepapPaver kappoluliwon Touv pomovuro-CoA oe D-peBulopniovu-
Mo-CoA kai petarpoTr Tov TeEAeuTaiov ot NAekTPLAO-CoA. AuTH| N pETATPOTTH TIPO-
OmoBéTer empepeiwon Tov D- oe L-peBulo-pnAovulo-CoA, rov akolovBeital amé

O petafoAlopog Tou
TLPOTILOVLKOU
ortoutel EMUTAéov

™ dpaon 3 eviUpwv.



MetaBoAkn Tuxn tou nAektpuAo-CoA.

To nAektpulo-CoA mou MPOoEPXETAL OTLO

COy—_ — Pyruvate g ,
\/ O¢cidbwon A.O pe (2v+1)C pmopei va :
'x
AT “* a) xpnotuomnolnBel otnv yAukoveoyéveaon
: Fi tty 7 7
ac‘i\? seety-Cort e (art6 0SahoELKO)

Glucose Oxaloacetate Cholesterol 3¢ B) val ugtatpangi o€ nupoatad)uthé
\ r‘/ 4
% ¥ / F

/7 ATtO UNALKO HLE TO MNALKO EVIVMO KOl OTH CUVEXEL
Asparate Malate Citrate
Phenylalanine og oaketuAo -CoA
Tyrosine
\
Fumarate Isocitrate -
\ %00 NADP* NADPH + H* c|100*
CHOH \ / C=0
| = — | + COsy
CH, MNAIKO €viupo CH,
o-Ketoglutarate (IIOOZ
"\\ MnAik6 MupooTaguAiko
PorpHyrins , . (a)
4 Amino
[spleucine acids CO,
Médthionine S /O_ C°A|'SH it
.\ + TPP,
Yikne Odd-chain (I: \\NAD lipoate, NA'.‘\DH O\ /S‘COA
fatty acids =0 N\ FAD A N (|1
pyruvate dehydrogenase
(|3H3 complex (E; + E, + E, CH;
Pyruvate Acetyl-CoA

AG'® = —33.4 kd/mol



Ta dtakAadiopeva aa leu, lle, Val
Anolkodopolvral eniong oe

* H ofeidbwon touc cupPalivel og HUEC,
AUt LOTO vedpoUg, eykEépalo

HAektpuAo-CoA
o, Pyruvalte e Avtibpaon opola pe 0€eLd
\,’/ arnokapBofuAiwon nupootaduAikov
(apudpoyovaon a-KeToEEwV)

Amino
ac1ds Acetyl-CoA Fa.tty
e " MetaAladelg tng odnyouv o€
Glucose Oxaloacetate Cholesterol 006EVELD OUPWV PE XOPAKTNPLOTLK

\// 2

ooun odpevddapou (maple syrup)

Asparate Malate Citrate
Phenylalanine
Tyrosine
N ) CcoO Ccoo O S-CoA
Fumarate Isocitrate !

[
\ CH;*(IZH CH]_(le CH;—CH

CoA-SH CO

’ 0. S-CoA
|
N— = C
Succiny NG a-Ketoglutarate Hal=4r4 =0 ‘
CH,—CIH —_— CH,—?H CH; “JH
‘ N\ o G o
orphyrins e - CH; rerr—— CH, CH,§
looAeukivn Hromha vod£wv
Isoleucine acids c00 0o ()\C/s-(.oA
Methionine H ‘,;J_CI_H =0 I
Valine [ -
& Cle (lsz CH;"C‘H
: CH;—CH CH;—CH 5
fatty’acids B 3 el ¢ CH,
CH CH HE ORI Tpomos AkUAO-CoA
3 3 oPevBGVOL kLAO-CoA
Agvkivn a-Ketoéa Tapdywya

'}v EIKONA 18-28 Karapolikés oboi yia Ta pia Siaxdabiopéva apvoléa: Bakiv, wolevkivy kar Aevkivy. Or Tpeis 0boi, o1 omoies ovpPaivou o’ efonmarikoig

22 10To0g, poipalovrar Ta dto mpdTa éviupa. To abpmmoko Tng deddpoyovdons Twv Siakdabiopévav a-keToffwv eivar avéloyo pe Ta ovpTAoka g deddpoyovdong
TOL TTVPOTTAPUAIKOG Kal TG BedBpoyovdong Tov a-KETOYAOUTAPIKOD Ko aTTAITET TOUG B0V TTEVTE OLPTTAPGYOVTES. AUTG TO €viupo Eivan EAATTOHATIKG OF QOBEVES
OV TTAOX0VY ATI6 T1) VGO0 TWV OUPWV PE 0O GIPOTTIOU OPEVHGUVOL.




EIZATQINH C=0 xE B-ANOPAKA KAPBO=YAOMAAAX

B-o&eibwon KikAog Touv Kitpikou o&fog O&gibwon 1wolevkivig
(Agvkivn, Badivn)
0 o 0 CIHJ 0
R—EEEEE - C Sc—CHp=CH—C 4 CH,—CHESCH-C \/
5-CoA 0 o S-CoA
FADH, FADH, FADH,
0 N 0 GHs 0
R—CH=CH—C c—cn=cn—c\/ CH,— - c”
S-CoA -0’ o Ns.CoA
H,0 H,0 H,0
OH & o OH o OH CH,
| / . B A - kg
R—CH—CH,—C__ C—EERR— C CHy—CH=CH—C_
S-CoA -0/ Nor S-CoA
NADH NADH NADH
o) o) O CH
0 o) 0 30
Il N / | -
R—c—cuz—cf \c—c-cu,—c< CH,—C—-CH—C</
S-CoA -0’ o 5-CoA

EIKONA 179  Mia ovvmpnpévny aAnlovyia avribpaons yia mv swoaywyr £vég kappovuliov otov Gvlpaka B mag opadag kapfoluliov. H 0d6g g f-o&eibwong
yia T Arro-akvAo-CoA, 1) 066 a6 1o nAekTpiké oTo 0§adogké oTov kKA Tow KITPIKOD 0&£0g Ko ) 0865 péow TG OTIoING O aTTapIVPEVOI avBPaKIKOl OKEAETON TG 100-

Aevkivng, TG Aeukivig kan TG Badivig o§eibivovTal wg kavoa —G6Aes xpnoipoToy Ty iBia aAAndovyia avridpaons.



1 /
£C

~S-CoA
< ’ - 3
s Akopeota (cis) ..
) ) EvaiAo-CoA
Aunapa oéEa R
e 3 AkeTLAO-COA
O v
| H H o
HaC /CH2 /C 12 / —— '\/C//
e W e W i i ¥ ~
\(CHz)n \CHz \S-CoA S-CoA
Fatty acyl CoA | u)\o-CoA
ioopepdon A°, A’-evoiAo-CoA
FAD
\ Acyl CoA v
/ dehydrogenase H //O
/’/ ,/ /’/ ’/ l,/ C
FADH, v Y, P S i ; ~ S-CoA
H @
T ii 7\0-COA
1;C C C B-o&eidbwon
(révre KOKAOI)
\(Cg \?/ \S-CoA |
H 6 AkeTUAO-COA

Az-trans-enoyl CoA EIKONA 17-10 O&idwon evog povoakopeotov hirapov offos. Ebw, ws mopd-

derypa xpnopomroieitar To eAaiké 080, L6 poper eAadro-CoA (A°). H ofeidbwon
mpodToBETE TN Spdion evés emmpéoBeTov ev{ipou (10opepdon Tav evodAo-CoA),
10 oTol0 avadiaTGooel To HITTAG deopd, peTaTpémovTag TO Cis 100pEPES OE trans
I0OPEPES, Evar KavovIKG evDiGpeoo Tng B-o&eidwong.



H B-oécidwon Twv (cis) - akOPECTWV AITTAPWYV 0EEWV

(B)

O .
4 3 cis-A3-
/\/\/=\/—_\)l\ enoyl-CoA
SCoA
2
aTTaITEl ETTITTAéOV
TN 6pdon HIag
loopepdaong.
Y 4 2 trans-A2-
y SCoA enoyl-CoA
/\/\/W\/\Ir _3
O

"H B-o¢eidbwon Eekvael amno to 2° BApa.



H B-o&eidwon twv cis-akopeotwv Aumapwv o¢Ewv
EeKwvaeL oo to 20 BRpa

| | g

Ths FADH2 12 1o s NADH @ T8 GHa

(CH)n (CHp)y 2 (CH)y ) (CHz)n COA (CHy),

ch, M { CH \ HE-oH NAD™ / c=0  \ C=0

CH CH CH CH SCoA

S_¢ fattyacyl CoA K. enoylCoA T2 hydroxy-acyl CoA 'L'2 thiolase

7~ dehydrogenase 7~ hydratase ~ ©=O  dehydrogenase ©~ CHs Fatty

SCoA SCoA SCoA SCoA b=p acyl-CoA

Acyl-CoA A2-trans- B-hydroxy- B-keto- éCoA

enoyl-CoA acyl-CoA acyl-CoA acetyl-CoA

Kat apa mapayetat 1 FADH2 Awyotepo



MiToxévbpio Ymrepo&eiowpario/

AIADOPEZ tn¢ B-O=EIAQZHZ ota ~ Ywoeiowpdrio
MITOXONAPIA (OnAaotika) Kat ta " |
MEPO=YZQMATIA R— CHy— CHy—C__
(BnAaotikad, Kat yAvoSuowpatio A s -H =
d)UT(bV) Hz(;) Vg FADH, / FADH, >
~S-CoA
H()\H |f—H.0
E=AI'QIMH. NADH KAl i P
R—C—CH,—C

AKETYNO-CoA i oA
[TAPATQIH AIFOTEPH2 ENEPTEIAS 0, -

* B
- > Avamvevorikg NAD =4 NAD S N);\DH mou
a\volba 1 e§ayeTan yia
H,O | NADH | ™ NADH -7 emavoeibwon
ATP o
| _//O
Re=C=Ch =C8
S-CoA
CoA-SH CoA-SH
O
R—C.
" S-CoA
n
O
KOKAOG «— - CH,—(C.  ---» E€aybpevo
"'OE""OU S-CoA KeTUAO-CoA
fog 4

EIKONA 17-14  Zoykpion g B-o&eibwong ora pitoyévépia kar ota vmepoter-
owpana kar ylvo§powpdana. To ovotnpa Twv vmepoéeompaTioviylvofuonpd-
Tv dapéper amd To piroxovdpiaké ovoTnpa ot Tpia onpeia: (1) To ocboTHHa TwWY
vtrepodelowpdTwv mpoTipd Airapd oféa mOAL pakpids advoidag (2) katd To
mpaTo 0&edwTIKG Pripa, Ta NAekTpdvia TEpvolv amevBeiag oTo O,, amrodidovrag

H,0,, (3) To NADH mrov oxnpariCetan katd 1o debtepo o&aidbwTiké Pripa de pmropel

va emravoéeibwdel oTo vmepoeicwpdTio | To YAvo§powpdTio, oTéTE avaywyikG

=

=



Mnxoaviopol o€eldwong twv Autapwv OEEwv

" O- KOl W- 0&eidwon yivetal o€ uttokataoTnueva (MEBUAIwpEVa ) AITT ogEa
[Mponyeitar udpouAiwon Tou Ca iy C w TTpIv TN B-ocidwon,.

COOH

ER NN

Omega-oxidation
Activation to
CoA=ester

SrOXISOMES Mitochondria
COOH P peroxisomes

va CoA CoA
\/\{/\]{\/ \/\[/\]ﬁ\/

Alpha=oxidation Beta=oxidation S

Mitochondria
Formyl-CoA acetyl-CoA

OH

Peroxisomes

HOOC COOH

\/\[/\]/\/ (n-1)acyl-CoA (n-2)acyl-CoA
n

Beta-oxidation Further degradation

FEBS Journal 278 (2011) 182-194



a- ofeidwon

(oTa TTEPpOUOWHATIO)

5 COOH Phytanic acid
ATP. CoA-SH

|

1

" AMP, PP,

s €CO=S-CoA Phytanoyl-CoA
a-Ketoglutarate, Ascorbate
ke’

* €O, Succinate

----- CO~S-CoA

a Hydroxyphytanoyl
CoA
OH '

' Formyl-CoA

Formic acid

Pristanal

NAIXP)

* NADXPH

w- o&eidwon (oto ER)
w P s

7
CH,—(CH,),,—C

NADPH, O, —

mixed-function
/] oxa
NADP " <«

1aasc

V4
HO—CH,—(CH,),,—C

| aldehyde
_/| dehydrogena
v
l-. COOH Pristame acwd 0\ //O
€—(CH,),,—C
LA
O O
# oxidation |
oxidation
o [
c 4.8, 12-Trimethylun-
3 decanoyl-CoA
S-CoA v )
(o]
CHCH,—C

Propionyl CoA
S-CoA

al ‘/O
B /C_ ((..Hz)z e (.,
O

o-
Succinate

A

N

O
~ - //
/(« —(CH,),—C
e

o
Adipate (adipic acid)



a- oéeidwon (ota nepoévowuatia)

CH; CHs
| |
CH;—(CH— CH, — CH, — CH,)3; — C = CH —CH,0H .

ey AwakAadiopeva Aut.oé€a (pe peBulo-opadec),
J, OTIWC TO GUTAVLKO 0EU, TIOU UTIAPYOUV OE YOAQKTOMLKA
(mpoiov dldomaong Twv YAwpoduAAwv)

(IIH3 (l;}-]3
CHg— (CH—CHy—CHy —CHy)s — CH — CHy;—COO™

Phytanic acid , ,
Hzow' Phytanic acid a-hydroxylase ° Y6po£UAlw0n Otov Ca ’ napavwvn
. . a-udpou-putavoiA-CoA, 1o omoio PeTA amo
cHg—«':Hi—cng—cHg<:H2>3—<':H—ca~l 0&£16wOr) TOu 0€ PLOTAVIKO atkoAouBel B- ofeidwon
on
-% Phytanic acid a-oxidase
CHj CHg (o) ’
by CHy— CH, — Gl — - * Otav to putaviko AEN petafoAileton
Pristanic acid o (Aoyw eAAelpng evlupou vdpotuAliwong)
ATP + Coa TIPOKAAEL VEUPOAOYLKEC TTOBAOELC.
Acyl-CoA synthase
AMP + PP

CHg o CH; O
| K | "

CH;—(CH—CH, CH, — CHy)3 ——CH—C —SCoA

J Six cycles of B-oxidation

™ ¢ ‘n’
CHy—CH—C-SCoA + CH;—C—SCoA + CHg— CH,— C—SCoA

Isobutyryl-CoA 3 Acetyl-CoA 3 Propionyl-CoA



