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O KUKAOG TOU KITPIKOU 0EE0C

H YAUKOAUTIKI) 000G METATPETTEI TN YAUKOLN O€ TTUPOOTAPUAIKO Kal TTapdayel dUo
MOpIa ATP ava popio yAukonGg — €va PIKPO JOVO HEPOG TNG EVEPYEIAG TTOU
MTTOPEI va gival d1aBéoiun atrd tn YAuKodn.

2.€ AVOEPORIEC OUVONKEC, TO TTUPOCTAPUAIKO avAYETAlI O€ YOAQKTIKO OTa (Wa Kal
o€ alBavoAn otn payid, evw TO MEYOAUTEPO PEPOG TNG EVEPYEIAG TOU HOPIoOU TNG
YAUKOZNG TTAPAMEVEI AvAEIOTTOINTO.

[Mapougia oguyovou OpWwG, MIa TTOAU TTIO evOlapEpouTa Kal BepPOdUVAMIKA

TTANPNG 10TOoPIa ekTUAicOETal. [TWG TO TTUPOCTAPUAIKO OCEIDWVETAI QEPOBIa O€
CO, kai TTola XNMIKN AOYIKN UTTayopEeUEl TO TTWG CUuuPaivel auTr dladikaaia;

2.€ AEPOPIEC OUVONKEG, TO TTUPOOTAPUAIKO TTOU TTAPAYETAI OTN
YAUKOAUGON METATPETTETAI O€ OKETUAO-OUVEVIUNO A (aKETUAO-COA) Kal
oceldwvetal oe CO, oToVv KUKAO TOU TPIKAPBOEUAIKOU 080G
(tricarboxylic acid cycle, TCA) 1Tou atrokaAgiTal €TTioNS Kal KUKAOG
TOU KITPIKOU 0&€0¢ (citric acid cycle).



(a) ["'AukoAuon

Mukéln
ADP +P; NAD+

= NADH

IHupootapuriko

NAD*

NADH

To TTUPOOTAPUAIKO TTOU TTAPAYETAI OTN YAUKOAUOH, KATW
atTO AEPOPIEC OUVONKEC, neTaoxnuaTietal o€ akETUAO-CoA



O KUKAOC TOU KITPIKOU 0E£0C | )

givail n TEAIKN Kolvr) TTopEia yia
TNV 0¢€idwaon TwV KAUOIHWV
OPYQAVIKWYV JOPIwV.
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O€e1bwuirn
( ) W Metagopd nAeKtpoviav Q@OPoPUAImON
® .
Arapepfpaviroe xapog Babnibwon
IPWTOVIV
H* H* H* Ht
H' H* g+
BT
NADH |
\f*b
- 0\}0&'
% NADH
P B H,0 ADPP'_*_ ATP
1
> [FADH, | Mitoxoviplakn phatpa
< H+
» NADH_/

Ta nAekTpdvia TTou atreAeuBepwvovTal atrd auThv TNV o¢eIdwrTikr) diadikaoia dioxeTevovtal ota NAD*
Kal FAD kai peTd, JEow evOg TTEPITEXVOU HMEUPBPAVOCTUVOEONEVOU MOVOTTATIOU METAPOPAG
nAekTpoviwyv (electron-transport pathway), ato O,, Tov TEAIKG ATTOOEKTN NAEKTPOViWV.

H peta@opd nAekTpoviwy gival ouleuypévn e TN dnuIoupyia piag Babuidwong TTpwToViwy
eKATEPWOEV TNG YEUPPAVNG. H Babpidwaon auTr) avTITTPOCOWTTEUE! JIA KATAOTACN UWNANRG EVEPYEIQG
Kal N atrolnkKeupévn o€ auTrv TN Babuidwaon evEPYEIQ XPNOIYOTIOIEITAI VI TNV TTPOWONoN TNG
ouvBeong TTOAAWYV 1I000UVAUWY Tou ATP.

H ocuvBeon ATP, w¢ ouveTTEIa TG METAPOPAC NAEKTPOVIWY, OVOUACETAI OSEIDWTIKA
QWO POoPUAiwoN
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[TWS TO TTUPOCTAPUAIKO aTTOKAPBOCUAIWVETAI OCEIDWTIKA TTPOC AKETUAO-COA,;
[Moia gival N xNMIKA AoyIKA TOU KUKAOU TOU TPIKAPPBOCUAIKOU 0CEOC;

[Mwg mapayovtal duo popia CO, atro 10 akETUAO-COA;

[Mwg¢ avayevvartal To 0EaAOCIKO TTPOKEIMEVOU VA OAOKANPWOEI 0 KUKAOG TOU
TPIKAPROCUAIKOU 0&EOG;

[TOIEG €ival OI EVEPYEIOKEG QUVETTEIEG TOU KUKAOU;

MTTOpEi 0 KUKAOG TOU TPIKAPROEZUAIKOU 0EE0G va TTAPAYEl EVOIANETES EVWOEIG
yia BloouvBETEIc;

Ti €ival o1 avatrANpWTIKES AVTIOPATEIG;

[Mw¢ puBuideTal 0 KUKAOG TOU TPIKAPPBOCUAIKOU 0ZEOC;

Y1rdpxouv opyaviouoi TToU XPNOIMOTTOIOUV TO 0EIKO WG MovadIKr TTNyN

avOpaka;



H oge1dwTikr attokapBouAiwon Tou TTUPOOTAPUAIKOU 0€ aKETUAO-COA
QTTOTEAEI TO OUVOEONO PETACU TNG YAUKOAUONG KAl TOU KUKAOU TOU
KITPIKOU 0Z£0C.

ETre1d oTa EUKOPUWTIKA KUTTAPA, N
YAUKOAuGN emiTeAeiTal OTO
KUTTAPOTTAAO A, VW O KUKAOG TOU
TPIKAPPBOCUAIKOU 0&E0C Kal OAa Ta
ETTOMEVA BriMaTA TOU QEPOBIOU
METABOAIOUOU AapBdAvouv Xwpa oTa
MITOXOVOPIA, TO TTUPOOTAPUAIKO TTPETTEI
TTPWTA va €I0EABEI OTA PITOXOVOPIA.

NADH

' NADH
> [FADH,]
» NADH .




FAUKC ,
Koan H oUvBeon Tou akeTuAo-CoA

a1ro TN YAUKO(N €ival eva un
QVTIOTPETTITO KABOPIOTIKO
BAMa oTO UETAPBOAIONO TNG
YAUKO(NG.

MUPOOTAPUALKS

[a To AOyo auTo ol {wIKOoi 0pyavIOUOi eV
gival IKavoi va JETATPEWOUV TO
akeTUAO-COA gava ag yAukodn.

H o&e1dwTikry atrokapBofuAiwon Tou
TTUPOOTAPUAIKOU 0DNYEI UTTOXPEWTIKA
AKETUAO-COA T GTOPa GVOPaKa TNS YAUKSING o€
OUO KaTEUBUVOEIG:

1. Ogeidwon oge CO, atrd Tov KUKAO Tou
KITPIKOU 0E£0G, ME TAUTOXPOVN
TTapaywyn EVEPYEIAG N

2. 20vBeon Aittwv.
CO, A
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MeTaTpoT1rr) TOU TTUPOOTAPUAIKOU 0€ akeTUAO-COA.

Kdatw atrd agpofiec ouvBAKeC, TO TTUPOCTAPUAIKO HETAPEPETAI ATTO TOV POPEQ
TOU TTUPOOTAPUAIKOU (£vav AVTIMETAPOPEA) HECT OTA MITOXOVOPIa 0€ avTaAAa-
vy ue OH- kai peTaTpéTTeTal o€ AKETUAO-COA, HECW HIag OEIPAC avTIOPACEWY
TTOU KaTaAuovTal atrd T0 TTOAUEVCUMIKO CUUTTAEYUA TNG TTUPOOTAQPUAIKNG
apuodpoyovaonc. H TeAIK avTidpaon TnNG 0CEIDWTIKNG atrokapBouAiwaong

givai:
[MupooTa@uAiko + NAD* + CoASH >
akeTUAOCOA + CO, + NADH
CO>
0\ /0— CoA-SH TPP, +
C NAD™ lipoate, NADH o s coA
I FAD /' N’
C=0 >
| pyruvate dehydrogenase |
CHs complex (E, + E, + E;) CH3

Pyruvate Acetyl-CoA



[TupooTapuAIK apudpoyovaon

H pn avTioTpETTT avTidpaon YMETATPOTIAG TOU TTUPOOTAPUAIKOU 0 akeETUAO-COA
KATaAUETAI ATTO £VA JEYAAO TTOAUEVEUMIKO CUUTTAEYUQ TTOU TTEPIEXEI TPEIG
OIOPOPETIKEC EVIUMIKEC EVEPYOTNTEC: aQudpoyovaaon Tou TupooTapuAikou (E1),
akeTuAoTpavapepdan tou diudpoAiroauidiou (E2) kal agpudpoyovaaon rou
o1udpoAiroauidiou (E3). KaBe pia evepyotnta BpiokeTal HECA OTO CUUTTAOKO O€
OUYKEKPIMEVN OTOIXEIOPETPIKI avaAloyia kal atraitei yia Tn dpdon TNG
OUYKEKPIMEVA ouvEViUQ.




B ——
[TOAUEVCUUIKO GUUTTAEYHA TTUPOOTAPUAIKNG

agpudpoyovaong aTo E. coli

Evlopu)

Agrtovpyla

No avtrypagov ovéviopa

gvepyoTNTOQ
IHvpoosta@uiikn
amoKappfoSvrdon
(Eq1)
Tpavaxvidon Tov
OO POALTOVAULOLOV
(E2)
A@udépoyovaon Tov
OLVOPOALTOVOULOLOV
(E3)

AnoxapBolviinon
TOU TUPOGTOPUAL-
KOV

Katalver ) peto-
QOPA. TNC OKETVAO-
udoog oto CoASH
Enavoieldmvelr  to
O1HOPOALTOVALIOL0

OvV3 GOUTAOKO
24 (20 - 30) TPP

24 (60) Aoikd 08,
CoASH

12 (20 - 30) NAD", FAD




Ta ouvevduua TOU CUUTTAEYUATOC TNG ApUOPOYOVACNC
TOU TTUPOCTAQPUAIKOU

[Mupowao@opikn Beiapivn (TPP)

a2 a2
2 . 2 g
_ ouvBetaon tne TPP )\/ _
N7 | H IE%KS +  ATP i R\ NG
/L\“x
HC N

¢ N7~ | H
H /L\“EN.-/ H 'Ofwo npwtovio

.
AMP H,C
Os1apivn (Prrapivn B;) ITvpogpwopoprkn Berapivn (TPP)

H TPP BonBa otnv atrokapBoculiwaon Twv a-KETOCEWY (£OW) KAl OTOV OXNUATIOUO
Kal TN d1A0TTaon TwV a-UdPOLUKETOVWYV (OTTWG OTNV AvTidpaaon TNG TPAVOKETOAAONG)



2 uvévCupo A (CoA)
H couA@udpuAiki oudda Tou CoA oxnuartifel Be1e0TEPIKOUC DETHOUG HE TIC
OKUAOUQAOEG.

Reactive
thiol group

H H H CHs o o </N SN | Adenine

I e I I 5'

|
|HS—CH2—CH;—N-l—ﬁ—CH2—CH2—N—ﬁ—CI—IC—CH2—0—Iﬁ—O—II:I’—0—CH2 o — N7 _
B-Mercapto- o O OHCH; o o 4 1
sthiylamine Pantothenic acid H H
Ribose 3'
(I) OH -phosphate
O=P—0"
/ |
CH3—C , o- _ :
S-CoA 3'-Phosphoadenosine diphosphate

Coenzyme A

Acetyl-CoA
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NITTOIKO ocU
Apa TTpoKeIuEvOU va eITEUXOEI N OUCEUEN TNG METAPOPAG AKUAOUADdAG WE TN
METAQOPA NAEKTPOVIWV KATA TNV OCcidwon Kal atmokapBoluliwon Twv a-

KETOCEWV.  ATTAvTATal  OTA  OUUTTAEydOTa TN agudpoyovaong  Tou
TTUPOCTAPUAIKOU KOl TNG apudpOoyovAo G TOU a-KETOYAOUTAPIKOU.

5—5
/ \ //O HT HS" O
S
HpC_ CHCHyCHyCHyCHyC H,C CHCH, CH,CH,CH,C
CH O~ e SNo-
2 CH, O
Aunoiko o€v, ofeldbwpévn popdn Avnypévn popdn
| HN To MiITTOIKG 0EU cuvdéeTal
N\/\/\ / OMOIOTTOAIKA UE TIC UTTOMOVADES
CH E, Twv avTioToixwv evUPwV
O . MEOW TOU OXNMATIOMOU auIdIKOU
C\_ O OEOMOU PE TNV E-AMIVOUAdQ eVOC
« N . , KataAoitrou Auaivng.
.
Aoiko oéu Auacivn tou E2

AutoUAoAvoivn (Autmtooapnidio)



H dlgpyacia JETATPOTING TOU TTUPOCTAPUAIKOU OE OKETUAO-
CoA aTtraprileTal aT1ro Tpia BripaTa:

1. atmokapBocuAiwon
2. ocgidwon

3. KAl META@POPA TNG TTPOKUTITOUCOC OKETUAIKNG
ouadac oto CoA.

O 0 0 0
CO, )L 2e /“\ CoA )J\
- i‘ +
H3C r"‘o / > H3C HsC \ > HzC S—CoA
, — AmokapBoEuAinon OE&idwon Metagopa oto CoA

O

MupoaTagpuUAIKO

AkeTuho-CoA



O unxaviouog TNC avTidpaAoNG TOU CUPTTIAEYMOATOC TNG
agpudpoyovaonc ToU TTUPOCTAPUAIKOU

O To nupostaguiiks xaver @ H yspofuaiBuixn

€ H axerdopada pevagéperar oto CoA

COz kar pxnpati(etul opada peragépetal oto
ubpofuaiburo-TPP Anoiko ka1 ofe1dmveran O
Yla va oxnpatiotei CoASH "
aketuio-81udpomoiko CH3;C—SCoA
0
(“) | O To hnoiko
CH;— C—COO- CH3—C\ H enavoleidwveral
. [Mupopwogopirn S S NAD*
IMupootapuiiko ferapivn SH SH
~
O( (FAD]
Hporehm = NADH + H’
CO, CH,4
|
CH—OH
l
TPP S—S
Yépofuaiburo-TPP AITIOIKS
(HETPP)
A AN A J
Y A Y
Agudpoyovaon touv Ai1vdporimmovro-tpav- Ai1vdporinmoiiro
MIUPOOCTAPUAIKOU CaKETUAGON apudpoyovaon
(axeTtvAoTpaAvo@eEp Gon TOU (a@pudpoyovaon touv

S1v8ponoapidiov) S1udponmoapi1diov)
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PuUBuion Tn¢ TTupooTapuAIKNG apudpoyovaong

» O oxnuaTiopog Tou akETUAO-COA atrd TO TTUPOOTAPUAIKO OTTOTEAEI
onueio «kA€Idi» ota oTddia Tou dIAPECOU YETABOAICUOU.

» [1a 10 AGyo auTO, N evepPYOTNTA TNG TTUPOCTAPUAIKNG apudpoyova-
ong PBpiokeTal KATW Aa1TO AUCTNPO EAEYXO, O OTTOIOG ETTITUYXAVETAI UE
TPEIC TPOTTOUG:

» AvaoTOARn atrd Ta TTPOoIovVTa TNG avrtidpaong. TOOO To AKETUAO-
CoA, 600 ka1 To NADH avaoTéAAouV TO TTOAUEVCUNIKO GUUTTAEYA.
To ak€Tuho-CoA avaoTéAAel TV TpavoakeTuAaon (E,), evw to NADH
TNV agudpoyovacon Tou diudpoAittovoapidiou (E;). Me Tov 1pOTTO
QUTO ATTOPEUYETAI N UTTEPUETPN AvVTidOpaaOn.

> Avadpoun pubuion pEow voukAeoTIOiwY. H atrokapBoluAacn-

apuodpoyovaon (E,) avactéAAetal ammd to GTP kai evepyoTrolgiTal
atmroé To AMP.

Ta upnAa etritreda AMP gival éva onuadl xapunAou evepyeiakou
OUVAMIKOU TOU KUTTAPOU. Kal GUVETTWG N EVEPYOTTOINGN TNG
TTUPOOTAPUAIKAC apudpoyovAong KATW ATTO QUTEC TIC OUVONKEC
TTUPOOOTEI TNV TTAPAYWYN EVEPYEIAS ATTO TO TTUPOCTAPUAIKO.
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PUOuion HEOW OPOIOTTOAIKWY TPOTTOTTOINOEWV.

» H dpdon tou TToAUgVCUMIKOU
OUMTTAEYUATOG TNG TTUPOCTAPUAIKAG
agudpoyovacong ota BNAaoTIKA
AvaOTEAAETAI HECW PUWOPOPUAI-
wong TnG utropovadag E, atmo 1o
€vCUluO KIvaon TnG agudpoyovaong
TOU TTUPOOTAPUAIKOU.

H Kivaon autri evepyoTroigiTal
aAlooTepika ard 1o NADH kai o
akeTUAOCOA.

» H emavagvepyotroinon Tou evqiupuou
ETMITUYXAVETAI JE ATTOPAKPUVON TNG
PWOPOPIKNG OUAdAG aATTO HIa E10IKNA
PWoPATAON ECAPTWHEVN ATTO TO
Ca*?

TNG oTroiag n dpacn e¢acalideTal
otav Ta etritreda Tou NADH kai Tou
akeTUAOCOA gival xaunAdQ.

» EmtrAéov, n IvoouAivn evepyoTrolEi
TNV ATTOPWOPOPUAIWON Kal TO
TTUPOOTAPUAIKO aVAOTEAAEI TNV
avTidpacon euoPopuUAiwong.

High NADH/NAD™ ratio
High AcCoA/CoASH ratio

ATP ADP

.

Pyruvate
dehydrogenase
kinase

Active Inactive
pyruvate pyruvate
dehydrogenase dehydrogenase

Pyruvate
dehydrogenase
phosphatasg

G

P, H,O

Low NADH /NAD"* ratio
Low AcCoA,/CoASH ratio



. NN ‘. S UVOTITIKA

TTapouaiaon

NADH NADH )
TOU KUKAOU
TOU KITPIKOU
FADH, Cs oféoc.
NADH
Cy

1. Oge1dwvel yovadeg dUo aropwyv avBpaka, mapayovrag CO,, éva popio GTP
Kal NAeKTPOVIO uYnANG evépyeiag otn poper tou NADH kai Tou FADH,,.

2. Eival KouBIkO HETABOAIKO OnuEio TOU KUTTAPOU, a@OoU aTTOTEAEI TNV TTUAN €1006-
dou oToVv agPORIO YETAPBOAICHUO OTTOIOUDATIOTE OPIOU UTTOPEI VO
METAOXNMATIOTEI OE AKETUAONADEG.

3. TMapaAAnAa atroteAei TRy TTPOOPOUWY DOUIKWY JOVADWYV TTOU ATTAITOUVTAI YIA
TN oUvBeon GAAWV ONUAVTIKWY YIA TO KUTTAPO MOPIiwV, OTTWG apIvoZéa, BAoEIg
VOUKAEOTIOIWYV, XOANOTEPOANG, Aiung K.a.



I
HyC —C—8— CoA

A Axétuko-CoA

Evvidiom
TOU KITPIEOD

CoASH

Aguiipoyoviion
TOU PnAIEo0
18
HO H,C—CoO™
| NAD*
H—(lz—cm- NADH +H* HO—C—C00"
HC —C0o0™ H,C—CO0r
Mndixo Kumpixo
Povpapaon o Axovitiaon
H,0 (2]
H oo™
\C s
H,C— CoO™
l KYKAOETOY :
A TPIKAPBOZYAIKOY OZEOQE HC — coO-
~00C H (xuxho¢ mitp1ron oféocg, Hé co0-
DovpapiEd wukioc Krebs, | o
. FADH, woxkhog TCA) OH
_f\gpl.:ii}pc-\'ovam} 0 looR1ITpLEG
TOU NAEKTPLIEOD FAD NAD* P
_ Aguipoyovion
Hz?_cm NADH + g+ TOU 1FOKITPLKOD
H,C— CO0~
Hiexwprmd EuvBerdaon tou NADH +H*
niertpuio -CoA CoASH H,C — COO~ CO,
NAD* I
@ P Hzflj
H,C— COO™ C—C00™
GDP | 4
GTP H,C 0
| a - Ketoyhoutap e
C—8CoA Agulpoyovion tou
ADP EKivaon D/ a - Ketoylovtapigon

Sipaopopay  ATP
vouheoo Hiav Hiéxtpuko -CoA COy
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1. O KUKAOG apxilel JE TN OUPTTUKVWON TOU OCOAOCIKOU PE TO
akeTUAO-COA.

4y HO 0
«: I

(|3—C—scoA H2(|3—C—SCOA H,0  CoA H2(|3—COO‘

- }H\ . HO—(|3—COO‘ . HO—(|3—000—
- H,C — COO™ H,C — COO™
®_B H-- / ) Kitpudo-CoA ) Kitpiko

A \*E —CO0™

H,C—COO™ 7 ,

: 2.uvBAaon Tou KITPIKOU

Ofarof1k0

H udpbAucon tou KITpuAo-CoA, evog evOlduECOU

BeieoTéPa UPNAAG EVEPYEIQG, JETATOTTICEI
TU'ITOQ GVTiépGOT]gZ ogmacan TNV OAn aYTi6pagn oTnv KateuBuvon

ouvBeong Tou KITPIKOU, XWpPIig TNV Gueon

A. AADOAIKI) CUMTTUKVWON ouppeToxr Tou ATP.

H oAkl AG® gival -31,4 kJ/mol kal KaTw aTrd

B. YOpOAuon TIPOTUTTEG OUVONKEG, N avTidpacn eival ouaia-
OTIKQ KN QVTIOTPETTTH.
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2. TO KITPIKO ICOMEPEIWVETAI OE ICOKITPIKO.

To KITPIKG BETEI ATTO POVO Tou éva TTPORANUA: Aev gival EUKOAO va 0CeIdWOBEI yiaTi d1IaBETel Eva TPITOTAYESG AAKO-
OoAIKG UdPOEUAIO, TO OTTOIO Ba PTTOPOUCE Va OEEIdWOEI HOVOo PETG atTd diIdoTraon deopoU AvBpaka-avepaka.
Mia TTpog@avric AUon o€ auTtd To TTPORANUA gival va IC0UEPEIWBEI N TPITOTAYAG AAKOOAN O€ DEUTEPOTAYN KAl
auTO aKpPIBWS oupPaivel oTo EUTEPO BrUa TOU KUKAOU.

HQC‘} —COO0 H,0 H,C—COO0™ H,0 H,C —C00~
/}“ —Coor JAN 000" L . HeCcon
@B, He C—Hy S HC—coo~ | HG COO-
| H,0 H,0 e
-
Kitpiko - cis- AKDVIIH;) Ioox1Ttp1KO
89% 3% 8%
TuTtroC avTidpaong: To évZupo TTou KaTaAUEel Kai Ta SU0 BANOTA TS
) avTidpaaong, ovouddleTal AKOVITAON, gival hia
A. ApuddaTwaon TTPWTEIVN 018 PoU-Bgiou TToU TTaPoUsIALEl

) auOoTNPN OTEPEOELEIDIKEUON.
B. EvuddaTtwon



3. To I00KITPIKO OCEIDWVETAI KOl ATTOKAPBOCUAIWVETAI O€ Q-
KETOYAOUTOPIKO O€ dUO BAuara.

NAD*

H2(3|— o0~ Totrog avtidpaong:

HTOTS0 A Ogeidwan
H—(% — COO~
OH B. AttokapBoguliwaon

\ Ag@udpoyovaon

TOU 100K1TP 1KOU

Hg(‘J —CO0™

HQ(‘:
C
C
o// C00~ 0// oo~

OfaronAextp1ko a-Ketoyroutapiko

To evdIAPEDO TTPOIOV TNG avTidpaong
gival éva aoTaB€g KETOEU, TO OTT0IO
EVW €ival TTpoodedepEvo aTO EVCUO,
xavel éva CO, yia va oXnNPaTIOTE TO

a-KETOYAOUTAPIKO.

H avtidpaon éxel pia kabapry AG®
oTa -8,4 kd/mol kal gival apKeTa
£CEPYOVIKI WOTE va wOnoel Tnv
avTidpaaon TNG aKovITaong TTpog Ta
MTTPOG.

H apudpoyovaaon Tou I00KITPIKOU
TTAPEXEI TNV TTPWTN OUVOEON TOU
KUKAOU TOU TPIKAPPBOCUAIKOU 0EE0C
ME TNV aAucida yeTapopag
NAEKTPOVIWV Kal TNV OCEIOWTIKN
PWOPOPUAiwanN JEOW TNG
TTapaywyns NADH.




4. To nAékTpulo-CoA oxnuartidetal atro pia deUuTePN avTidpaon
0CEIOWTIKAG aTTOKAPBOCUAiwONG.

NAD+ CUASH
H,C — COO~ H, (|3 — COO™
H2(|j 2(|j
C _- Amuﬁpnvnvunn Tou C —SCoA
0// a-KETOYAOUTAPIKOU O/

MupooTapuUAIKG

a-Ketoyloutapiko HA¢ktpuro-CoA
H avTtidpaon aut poialel TToAU Pe TNV OZEIDWTIKA atToKApBOLUAiwon TOU TTUPO-
OTAQUAIKOU, TO OTTOIO ETTIONG €ival A-KETOEU Kal £XEI WE €TTAKOAOUBO TO oXNUaTI-
OMO evOg BeleoTépa e To CoA, uwnAou duvapikou peTa@opdc. KataAuetal atrod

TNV a@UOLOYyOVAC TOU A-KETOYAOUTAPIKOU, TTou €ival éva TTOAUEVIUMIKO
OUMTTAEYMA TTOU TTapouaiadel uwnAn dOUIKN KAl KATAAUTIKA avaAoyia JE auTto TNG
TTUPOOTAPUAIKAG apuUdPOyovAanG, TTOU XPNOIMOTIOIET TTEVTE ouvEVCUNA.

To E1 gival n apudpoyovaon rou a-keroyAoutapikou, 10 E2 n diudpoAiroiAo
ToavonAektpuAaon kai 10 E3 apudpoyovaon tou diidpoAirovauidiou.



[Tw¢ avayevvaTal To 0EaA0EIKO yia va OAOKANPWOEi 0 KUKAOG
TOU TPIKAPBOEUAIKOU 0ZEOC;

H ouvBeTdon Tou NAEKTPUAO-COA KaTaAUEl pia Quo@opUAiwon o€ eTTITTEDO
UTTOOTPWHATOC. H didoTraon Tou BeIE0TEPIKOU DECHOU UWNANG EVEPYEIAG TOU
NAEKTPUAO-COA cival ouleuypévn Je TN @wo@opuAiwaon Tou GDP.

GDP+ P, [GTPH CoASH

H,C — COO™
|
5 H,C H,C — COO™
. | N |

y C—SCoA YuvOetdon tou H,C — COO™
0 7 nAé¢ktpuio-CoA

Hiéxktpudo-CoA Hlextp1ko

Kivaon dip@opopirav
VoOUKAeo0o1dimv

GTP + ADP < =~ ATP + GDP

Eav dev uttapxel apketd ADP aBpoilstal GTP kal katd cuveTTela NAEKTUAO-COA, TO OTT0i0
avaoTEAAEI TOV KUKAO TOU KITPIKOU 0EEOG.



-
Mnxaviopog TNG avTidpaong TnG ouvleTaong Tou NAEKTUAO-COA.

(|DOO‘
CH,
o
2- | o 7
0 [-S—CoA His O _O_[.0 CH V|
S N1 Z | DAY
?\ NANH C|3 \P\\(‘—”N/\NH Coo~ 4 \Né\‘-NH
CH, 0. /02_ — CoA CH, @] —_ HAekTpIke -
| N J | /
CHo /‘% CHo e —
C|300' Ho o C|DOO_
HAsKTpUAO- d
CoA a a
HN_ HN
N\ Féo - . N
o 4 GDP a 8 GTP

O pnxaviouog TG ouvBeTdong Tou NAEKTPUAO-COA apxIka TTepIAauBavel Tnv avTikatdoTtaon Tou CoA atrd
PWOPOPIKO, oXNUAaTICovTag NAEKTPUAOPWOPOPIKO OTO EVEPYO KEVTPO TNG A-UTTOPOVADAC Tou €VCUMOU.

27N OUVEXEIA, N PWOPOPIKN OuAda PNETAPEPETAI OE HIa 10TIOIVN TOU evepyoU KEVTPOU (oxnuaTioviag Eva
EVOIANETO PWOPOIOTIOIVNG) KAl ATTEAEUBEPWVETAI TO NAEKTPIKO.

TENOC, N PO POPIKA opdda petagépeTal oto GDP T1Tou gival TTpoodedepévo oTn B-uttopovada Tou evCUou
yia va oxnuatiotei GTP kai va avayevvnBei n a-uttopovada Tou evCUpou.



6. AQudpoyovwaon Tou NAEKTPIKOU.

MepiAauBavel Tnv atmopdkpuvon atopwy H atmd deopd C — C kal TV TTapaywyn
TOU trans-akOpPECTOU POUNAPIKOU.

CO0” H  COO
| N/
CH, = C ) )
| Agudpoyovaon I TUTtTOC AVTIOPAONG:
CH, TOU NAEKTPIKOU C )
| < VARN Oceidwon
COO~ ~00C H
HAektp1ko @oupapiko

AuTA n avtidpaon (N o¢eidwon evog aAkaviou o€ aAKEVIO) eV Eival APKETA ECEPYOVIKNA
woTe va avayel To NAD*, atreAeuBepwvel OUWS apKETH evépyela waoTe va avayel To [FAD].

] o C—8a R

H apudpoyovaon Tou nAeKTPIKOU gival pia f |
SlauEPBPaVIKA SINEPAS OIONPOTTPWTEIVN OTNV HNAN—CHQ N @)
EOWTEPIKA MEUPPAVN TOU HITOXOoVOpiou (OTNV | - - \f
TTPAYMATIKOTATA Eival JEPOS TNG aAUCidaG > NH
METAPOPAS NAEKTPOVIWV). H,;C N

To FAD ¢ival ouvdedeEVO OUOIOTTOAIKA OTN /A C=6 O

MEYOAUTEPN UTTOMOVADA TNG.
Histidine FAD




/. MeTATPOTI TOU (POUUAPIKOU O€ UNAIKO.

H COO™ H,0 COO™
‘\C/ \
HO—C—H
[ ——
C oUpapaon
—anc” N\ G
00C H
COO™
Poupapiko L-MnA1ko

TU1TO§ avnépacng. 2TEPEOEIDIKN trans-TTPooBrikn evoc atéuou

udpoyovou Kal piag udpogulouddac, oTToTE

A. Evuodarwon oxnuaTtifetal uoévo 1o L-unAIKo.



8. Avayévvnon Tou o€aAocIkou.

COO™ NAD*

O\C _AL00™

h 4

H—C——H HnAIKA agudpoyovdon H—C—H

COO~
MnAIKo

TUutTOC QVTIOPOONC:
A. Oceidwon

COO~
OEaAoEIKO

Emmonuaivetal 611 n TIPR TTPATUTING EAEUBEPNC EVEPYEIQC
QUTAC TNG avTidpaong gival onuavTika BeTikA (+30
kd/mol) ka1 GUVETTWG N CUYKEVTPWON TOU 0EAAOEIKOU OTN
MITOXOVOPIOKA MATPA €ival TTOAU XaunAn.

QoTd00, N avridpaon TTpowdEiTal aTTd TNV AUMUEDN
agloTTOINON TWV TTPOIOVTWYV TNG — TO 0ZAAOCIKO ATTO TNV
KITpIkfl ouvlaon kai To NADH atré tnv aAucAida
METAPOPAG NAEKTPOVIWV.



-
O KUKAOC TOU KITPIKOU OZ£OC.

Ta évlupa Kat oL avTtdpAoELS TOU KUKAOU TOU TPLKAPBOKUALKOU 0EE0C

AG®’ AG
Avtibpaoelg ‘Eviupa (kJ/mol) (kJ/mol)
1. Acetyl-CoA + oforo&ikd + H,O = CoASH + kitpiko ZovBdon Tov KITptkoy -31.4
2. Kurpikd = 160K1Tp1Kod Axovitdon +6.7 +0.8
3. Iookitpikd + NAD™ = a-keTOYAOVTUPIKO + NADH + CO, Apudp orovaon tov -8.4 @
1GOKITPIKOV
4. o-xetoyrovtopiko + CoASH + NAD = nAéktpvA0-CoA + NADH + CO, Zopmheypo aQudp orovaons 3
0l-KETOYAOVLTOPIKOD
5. Hiéktpvro-CoA + GDP + P; = niektpikd + GTP + CoASH YvvBetdon nAéktpvro-CoA -3.3 ~0
6. Hiextpwkod + [FAD] = govpopikd + [FADH,] A@vdpoyovhon nAeKTpLKo +0.4 #0
7. ®ovpopikd + H,O & L-punAkod dovpopdon —3.8 ~0
8. L-unAko + NAD™ = ofuro&iko + NADH + H™ A@udpoyovaot punikov +29.7 =0



______________________________________________________________
AvaOoKOTTNON TOU KUKAOU TOU KITPIKOU OCEOC

1.

AUo atopa AvBpaka €I0E£PXOVTAI OTOV KUKAO KOTA TN
OUMTTUKVWOTN TNG AKETUAOUADAC JE TO OCAAOEIKO KAl
OUO ToV gyKaTtaAgitrouv pe TN popepn CO,, KATA TIG
avTIOPACEIC TTOU KATAAUOVTAI ATTO TV agpudpoyovaon
TOU IOOKITPIKOU KOl TNV apudpoyovaon TOU a-KETOYAOU-
TapIKou. Ta duo aroua avBpaka TTou peUyouV gival
OIAPOPETIKA ATTO EKEIVA TTOU UTTAIVOUV.

Téooegpa (euyn ATONWY UOPOYOVOU APVOUV TOV KUKAO
OTIC TEOOEPEC OCEIDWTIKEC avTIOPAOTEIC: AUo uopla
NAD™* avayovTtal KaTtd TIC 0CEIOWTIKEC ATTOKAPBOCUAI-
WOEIC TOU IOOKITPIKOU Kal TOU a-KETOYAOUTAPIKOU, £va
FAD avayeral Karta Tnv o&gidwon Tou NAEKTPIKOU Kal
¢va NAD* avayeTal Kata TNV 0ceidwan Tou PNAIKOU.



3. 'Evac deouoc uwnAng evepyelac (Utro T
uop@n Tou GTP) dnuioupyeital atrd TNV
PWOPOPIKN OlACTTAON TOU TTAOUCIOU O€
evepyela BeloeoTEpa ToUu NAEKTPUAO-COA.

4. AUO Popla vepOU KaTavaAwvovTal :
Eva KATA TNV avTidpaon ocuvbeong Tou
KITPIKOU KOl CUYKEKPIMEVA KATA TNV
udpOAuaon Tou KITPUAO-COA Kal £va
OeUTEPO KATA TNV EVUOATWON TOU
POUNOpPIKOU.



Evepyelakn atrodoon Tou KUKAOU TOU KITPIKOU OCEOC.

Acetyl-CoA
Citrate
Oxaloacetate Isocitrate
'NADH s
Clt!rlc co, | NADH
acid
Malate cycle a-Ketoglutarate
co,
Fumarate NADH

FADH, E Succinyl-CoA
Succinate{{ .
GTP

(ATP)

3 NADH X 2.5 =7.5ATP
1 FADH, X 1.5 = 1.5ATP
1GTP = 1ATP

2YNOAO 10 ATP




Evepyeiakog
UTTOAOYIOUOG
TTANPOUG
ogeidwong TG
YAukogng

270 EUKAPUWTIKA KUT-
TapaA, T CUVOUQOME-
VQ JOVOTTATIA TNG
yAUKOAuOoNG, TOU
KUKAOU Tou TpIKapo-
EUAIKOU 0&€o¢, TNG
METAQPOPAG NAEKTPOVI-
WV, Kal TNG ogeIdwTI-
KAG @O PopuAiwong
atrodidouV TTEPITTOU
30 éwg 32 popia ATP
ava poplo YAukolng
TTOU OEEIBWVETA,
avaAloya Pe TRV 000
METAQPOPAG NAEKTPOVI-
WV TTOU XPNOIUOTIOIEI-
Tal.

2 Pyruvate

I%-Et’

2 Acetyl-CoA

[Glucose —~ \

W

2 = @A => | (3 4™ D

[5)

g‘ zioTnua

— €10 4G T

o 3 puopopIKric
YAukepOANg

oxidative phosphorylation

5 ATP

5

15 ATP

3 ATP

J

30 ATP

5 ATP

Z0OTNHA JETAPOPAS
MNAIKOU-0OTTOPTIKOU

32 ATP




To ouoTnNUa PETAPOPAC TOU YAUKEPOPWOPOPIKOU (ETTIONG YVWOTO WG OUOTN-
LA HETAPOPAC TG 3-PWOPOPIKAGC YAUKEPOANG).

3-pwopopirn PwopoplKn
YAuRepOAN S106poofuaxerovn
(‘|JH20H NAD* T+ ('|JH20H
HO—C—H < L ~ C—0
| |
CH,0PO32 CH,0PO3?

LI

Eowtepikn Ahvuoiba

ﬁpuoxovﬁpmm FAD @ @ peta@opdg
Vueuﬁpa\m '

PP OrcBonpuneivn 4 T
BESELE g SESY

Mitoxovdplagn pntpa

To NADH trou tTapdyeTal oT1o
KUTTOPOOIGAUMQ PJETAPEPEI TA
NAEKTPOVIA TOU OTN PWOPOPI-
K} 01UOPOCUAKETOVN, AVAYOV-
TAG TNV O€ 3-QWOQOPIKN
YAUKEPOAN.

AUO JI0QOPETIKEC apudpPOyO-
VAOEG TOU YAUKEPOPWOPOPI-
KOU, MIO OTO KUTTAPOTTAQCO O
KAl MIO OTNV £EWTEPIKI TTAEUPA
TNG ECWTEPIKNG
HITOXOVOpIaKNG HePBPAvng,
ouvepyadovral yia va
METAPEPOUV NAEKTPOVIO OTN
MITOXOVOPIOKN UNTPA.

Q¢ amrotéAeopua, To NADH TOU KUTTOPOBIOAUPATOC TTOU OEEIBWVETAI HEOW QUTAG TNG TTOPEIaC

METAPOPAGS atrodidel povo 1,5 popia ATP.

To KUTTapO “TTAnpwvVvel” ue Eva duvnTiko popio ATP yia va utropéoel va eiocayel To NADH Tou

KUTTaPOJIOAUUATOG JEOQ OTA PITOXOVOPIA.

MopdTI auTd YTTOPEI VA QaiveTal OTTATAAN, UTTAPXEI MIa onUavTIKA avTapolfr. H yetagpopd
TOU YAUKEPOPWOPOPIKOU Eival OUCIAOTIKA [N AVTIOTPETTTH, KAI CUVETTWG O KUKAOG AgITOUpYEi
ATTOTEAEOMATIKA akOMN Kal otav Ta £TTiTreda Tou NADH €ival TToAU xaunAa o€ oxéon Je auta

Tou NAD*.



To cuoTnUa PETAPOPAC UNAIKOU-OOTTAPTIKOU

—_— coo-  To o€aAo€LKO avAYETOL OTO KUT-
et ot TapoSildAvpa AapBavovtag ta
| Cytosol Matrix | B B
CH C|>H2 nAektpovia arno to NADH (rou
CH, T a-Ketoglutarate— | CH, ofslbwvetal os NADY).
clzoo— coo~ "‘:":r'fl‘:j coo~ (lzoo- T A , 5 ,
a-Ketoglutarate HO—(IJH """""""""""""" —_ *HO—(llH a-Ketoglutarate O HNALKO U.Etad)spetal LAHEGOU
l I A TNC EOWTEPLKNAG LEUPPAVNG OTN
CH, CH, \ s )
e e HNTPa OTIou o&ELOWVETAL KOl
L Vialai TaAL, petatpemnovrtag to NAD* oe
—_— NADH to ormolo slo€pyetal VKO-
Malat f )
v Ao oV ahuolda HETAGopAS
@ NAEKTPOVIWV.
coo- coo~ To o&aAo&LKO TTou TTapAyETaL O
| |
(= =0 outh tnv avtidbpaon dev pmopetl
CHe oo GHe va SLameEPACEL TNV ECWTEPLKN
[elelon SR | coo~ : :
Oxaloacetate Haﬁ —Cl)H H3N —(|3H Oxaloacetate HE HBpaVﬂ Kol XpElaZSTaL o
Ly CH, i avtiépaon Tpavoapivwong yla
_Aspartate [ 2 | aminotransferase ' :
\_ aminotransferase CH, (|3Hz . VO OXNHUATLOEL AOTIAPTLKO, TTOU
| oo — - . ,
- coo- [EANERREEREE" COO - uropel tote va petadepOel
= Glutamate glutamate + | ' '
e N carrier HsN —CH SlapEoou NG HEUBpavng otnv
CHy e = @ e, G TMAEUPA TOU KUTTAPOSLOAU LATOG.
Coo~ olelon H tpavoauivwon oto kutapodia-
Aspartate Mitochondrial Aspartate , ,
membrane AU A OVOKUKAWVEL TO QOTIOPTLKO

TIAAL o€ 0EOAOELKO.
2.€ avTiBeon PE TO OUOTNPA PETAPOPAS TNG 3-QWOPOPIKNG YAUKEPOANG, O KUKAOG INAIKOU-QOTTAPTIKOU gival
avTIoTPETTTOG, Kal Asitoupyei pévo étav o Adyogc NADH /NAD* 010 KUTTapOdIGAUMA gival peyaAUTEPOG aATTO TOV
AOGyOo OTn MATPQ.
Etreidr) autdcg o petagopeac trapayel NADH otn priTpa, armmodidetal To oUvoAo Twv 2,5 popiwv ATP
ava NADH.



—
O KUKAOC TOU KITPIKOU OCEO0C AEITOUPYEI ATTO-
KAEIOTIKO KATW OTTO aEPOPIEC OUVONKEC.

To popPIaKO 0EUYOVO OEV CUMUETEXEI ATTEUBEIOC OTOV KUKAO
TOU KITpIKOU. lap’ OAa auTtd, 0 KUKAOG aUuTOG AEITOUPYEI JOVO
KATW a1ro agpofiec ouvOnkeg dIOTI Ta avnyuEva ouveviupa
NADH ka1 FADH, tTou oxnuartidovTal gival duvaro va
avayevvnBouv OTo JITOXOVOPIO HOVO UE TN METAPOPA TWV
NAEKTPOVIWV TOUC OTO JOPIAKO 0EUYOVO.

H yYAUKOAUGN €xel Kal agpOBIo Kal avagPOBIo NXaviouo
AEIToupyiag, agou KATW atTd avaepOBIEC OUVONKEC TO
NADH avayevvaral Kata 1n JETATPOTTI) TOU TTUPOCTAPU-
AIKOU o€ YOAQKTIKO 0OcU.



H TUXN TWV aTOMWYV AvBpaKa ToUu OCIKoU o€ d1ad0oXIKOUG
KUKAOUG TPIKOPBOCUAIKOU OCEOC.

0

0
Q—‘—S— CoA O—é—s—cm

ﬂ mﬂ_{ .
0 2N
HO %Dﬁ:ﬂoﬁu{é Kitpmko HO % Ea}u}ﬁnm Komro

Mo lo¢ kuKhog HO MLk Z2o¢ KUKAOC HO

loormwpzo loompiro
(L (D%
N0 —\(co,)
- . ) ‘Ohol o1 onpa -
Dovpapiko g:g ) A Dovpapiro onbror xapBo-
g.a -Ketoyhoutapigg ® Ei? a- Kerav}mumpl 4 fuliroi avipa-

EQ
. , KeQ aropo-
Hhextpieo () \___ Hiertpird KpUVOVIQl o8
Higrrpuro-CoA Higrrpuhro-CoA avta ta Suo
Bnputu

» O KapPBovuAikdg avBpakag Tou akETUAO-COA diaTtnpeital TTAPWGS KATA TN
OIAPKEIQ MIOG OTPOPNG TOU KUKAOU,
*  aAAG xavetal katd Tn OIAPKEIA TNG ETTOUEVNGS OTPOPNG.



2YMMETPIKA MOPIA MIMTOPOYN NA ANTIAPA2ZOYN
AZYMMETPA.

CH, —"*co0" YcH, —"*co0™

I I
CH—coo~ —> ‘cn,

® | _ a _
HO —CH —CO0 0="C—cCo00

HO —C—CO00 Only this product
’m was formed.
Labeled citrate ®\m CH, —COO0~ YCHz —CO00
| |
CIH —C00 — BCIH —CO00
HO —CH —'*co0™ 0=C—"%c00"
Isocitrate

This second form

of labeled
a-ketoglutarate was
also expected, but
was not formed.



1948
Alexander Ogston

«ACUMETPA dOUNMEVNG
eVCUMIKNG ETTIQAVEIACY

«...Eva aoouuerpo &viuuo, 1o
OTTOIO ETTIOPA O€ Uid CUUUETPIKN
Evwan gival o€ 6éon va dIakPIVEl
ueraéu 6UO TTavouoIOTUTTWV
TUNUATWV.....»




——
MNwg puBuieTal 0 KUKAOG Tou TPIKapBoguUAIKOU 0EEOG;

Av ETTITPETTOTAV OTOV KUKAO va AEITOUPYEI AVECEAEYKTA, JEYAAA TTOOG PETAPBOAIKAG EVEPYEINAG
Ba xavovTtav oTnV UTTEPTTapAywyr avnyuévwy ouvevCupwy kal ATP. AvtiBeTa, av Asitoupyouaoe
TTOAU apyd, 1o ATP dev Ba TTapayoTav apKeTa ypriyopa WOTE VA IKAVOTTOIET TIG EVEPYEIOKEC
AVAYKEC TOU KUTTAPOU.

Ta evlupa Kat oL avTdpAoELS TOU KUKAOU TOU TPLKAPBOKUALKOU 0EEOC

AG®’ AG
Avtidpdaoelg ‘Eviupa (kJ/mol) (kJ/mol)
1. Acetyl-CoA + oaho&iko + H,O = CoASH + kitpikod Zuvbdon tov KiTpikoy -314
2. Kurpikd = 160K1Tp1Kod Axovitdon +6.7 +0.8
3. Iookitpikd + NAD™ = a-keTOYAOVTOPIKO + NADH + CO, A(pDSpOYOYOLGT] Tov -8.4 @
1GOKITPIKOD
4. arxetoyrovtapikod + CoASH + NAD =g nAéktpuro-CoA + NADH + CO, Zopmheypo ()L(pDSp(?YOVOLGT]Q =30
0l-KETOYAOLTOPIKOD
5. Hiéxtpvro-CoA + GDP + P; = niektpikd + GTP + CoASH YvvOetdon nAéktpvro-CoA -33 ~0
6. Hiextpwkod + [FAD] = govpopikd + [FADH,] A@vdpoyovhon nAeKTpLKOD +0.4 #0
7. @ovpopikd + H,O = L-pumAiko dovpapdon —3.8 ~0
8. L-unAk6 + NAD™ = oéoro&uwcd + NADH + H* A@udpoyovaon UnAuo +29.7 ~0

O1 TpeIG avTIOPAOEIC TOU KUKAOU TTOU KaTaAUuovTal atrd TV ouvBdaorn Tou KITPIKOU,
TNV apudpoyovAaac TOU ICOKITPIKOU Kal TNV apudpoyovAon ToUu a-KETOYAOUTO-
PIKOU AEITOUPYOUV PE MEYAAEC apvnTIKEC TIMEGC AG OTIC MITOXOVOPIOKEG CUVONKEC
KI £TO1 ATTOTEAOUV TA TTPWTAPXIKA onuEia puBuIoNG.



2. NUEIa EAEYXOU TOU KUKAOU TOU KITPIKOU OCEOC

dovpapko

HAeKTPLKO

f\ HAektpulo-CoA
GDP

GTP

Axetulo-CoA

Q ATP
G IovBdontov © NADH
O§aAO§IKO . KTpLKOU
Sohog p. () HAektpuho-CoA
H,0
Kutpwko
looKLtpko Q ATP
TCA Cycle P
Adubpoyovaon © NADH
TOU LOOKLTPLKOU + ADP

s
Q-KETOYAOUTPOPLKO
Adudpoyovaon tou

-KETOYAouTapPLKOU
CO, + AwmP
& NADH

() HAektpuho-CoA

H ouvBdon Tou KITpikou, n apudpo-
yovaon TOU ICOKITPIKOU Kal N
agpudpoyovaon ToU a-KETOYAoUTapI-
KoU avaoTéAAovTal atrd To NADH,
OUVETTWG OTAV TO KUTTAPO EXEI
uwnAa etritreda NADH 110U TOU €ival
aTrapaitTnTo yia TN ouvBeon ATP, o
KUKAOG oTOuATA.

MNa Tapdpolioug Adyoug, 1o ATP gival
avaoToAéag Tng ouvldong Tou
KITPIKOU Kal TNG agudpoyovAaong Tou
IOOKITPIKOU.

O KUKAOG etT@yeTal 01av 0 AOyog
ADP/ATP cival ugpnAdg, éEvoeign o
TO KUTTAPO EXEI MIKPA EVEPYEIOKA
atmmoBéuara.

EKTOC TNG pUBUIONG TOU KUKAOU aTTO
TNV EVEPYEIOKN KOTAOTOON TOU
KUTTApou, To NAEKTPUAO-COA
aTTOTEAEI Evav ECWTEPIKO PUBUIOTA
TOU KUKAOU, avaaoTEAAOVTOG TN OUV-
Bdon Tou KITPIKOU Kal TV apudpoyo-
vAon TOU a-KETOYAOUTAPIKOU.



-
MT1TOpPEI 0 KUKAOC TOU TPIKAPBOEUAIKOU 0CEOC VO
TTAPEXEI EVOIAUETOUC UETARBOAITEC VIO BIOOUVOEDEIC;

H onuacia Tou KUKAOU TOU KITPIKOU 0EE0C Oev CavTAgiTal
oTnVv Tmapaywyn Tou ATP. Q¢ 10 peilov KOPPBIKO METAPBOAIKO
ONMEIO TOU KUTTAPOU, O KUKAOC AUTOC ATTOTEAEI ONUAVTIKNA
TTNYN TTPOPNBEIAC EVOIAUECWY EVWOEWYV TTOU XPNOIUOTIOI-
ouvTal 0€ BIOCUVOETIKEC AVTIOPACEIC. 2UYKEKPIMEVA, ATTOTE-
A€i decauevr UNIKWYV yia Tn BloouvBeon:

A. QUIVOZEWYV

B. AiTTapwyv océwyv, oTEPOAWV ...

[. YAuKodnc,

A. TTOPPUPIVWYV, AiunNg, XAWPOPUAANG ...

E. TToupivwyv Kai TTUPIMIOIVWV



MupOoTAPUALKS

AoTrapayivn
ANA gBelovivn

auvogga, 9peovivn
uaivn

JlooAgukivn

A

TPAVQQivWONC
AoTapayiviko y

HAEKTPUAO-
CoA

AKeTUAO-CoA

KiTplkd

@oy)\ow@

Tpavoaugwong

AOUTOLVIKO

AMNQ
apuvogca

AouTapivn
[MpoAivn
Apyivivn



.
H Tpavoapiviwan g YAOUTAUIVIKO ATTOTEAEI AvTiOpaaon KAEIOI

OXETIKA JE TO JETABOAIOCUO TOU Y-AUIVOBOUTUPIKOU TTOU
QTTOTEAEI IDIOPOPPIa TOU PETAPBOAICUOU TOU EYKEPAAOU.

AkeTuho-CoA ) i
Edw atropeuyeTal n

0&EIOWTIKN aTTokapo-
CUANiwon Tou a-KETOYAOU-
TAPIKOU, TTPOKEIUEVOU VA
oXNMATIOTOUV TO Y-
QMIVOBOUTUPIKO OCU
(GABA) kai nAekTpIKN
NUIAADEUDN, OUCIEC TTOU
dladpauati(ouv onUavTI-
KO POAO OTOV EYKEPAAO.

OEahoEiko
Kitpiko

a-KeToyAouTapiko s VAQUTOLIVIKO

glutamate l decarboxylase

NAEKTPIKT




MupooTAPUAKO
AkeTUAO-CoA
OEahotIkd s
. Kitpikd e
Ainapd oEéa,
OTEPOAEC
Glucose-6-phosphate
\l
Glycolysis

HAEETFX,)\O_ a-Ketoyhoutapikd NaDP* ) - " @
° . N

Malate : P Pyruvate
naD® D .
To akeTuho-CoA, TTou oXnua- - @
TiCETAl OTO MITOXOVOPIO ATIO TN Oxaloacetate ¥
dIGoTTaoN TNG TTEPICTEIAG TWV
udaTAVOPAKWY ECEPXETAI :
P ’ A -CoA Ci
HEOW KITPIKOU OTO e
KUTTOPOTTAQO A Kl ‘
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Fatty acid synthesis
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Oxaloacetate
co, o
N 5 H—C—C00™
a Malic N H [|_-
H* + NADPH enzyme NADP* 2=
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H PEP kapBoguAdon ekppdadleTal
o€ (UPOPUKNTEG, BaAKTAPIA KAl
AvVWTEPA PUTA, aAAG OxI o€ (wa.
To €vfupo avaoTEAAETal €1I0IKA
a1Td TO AOTIAPTIKO, TO OTTOIO
TTAPAYETAI UE TPAVOAUiIVWON
aT1Td TO 0CAANOEIKO

To unNAIKG €vCuuo BpioKeTal OTO
KUTOOOAIO ] Ta hITOXOVOpPIa
TTOAAWYV (WIKWYV KAl QUTIKWV
KUTTAPWV Kai gival éva €vCupuo
ecaptwpevo atrdo NADPH.



O KYKAOZ TOY
[AYO=YAIKOY

EmiTpEtTel oTa QUTA KAl O€
TTOAAG BOKTHpIa VO avaTiTuo-
OOVTaI TTAPOUdia OCIKoU N
EVWOEWV TTOU TTOPAYOUV
aKETUAO-COA (T1.X. AITTapda 0g£Q)
KAl va TTPAYUATOTTOIOUV YAUKO-
VEOYEVEON ATTO TA KAUOIUA AUTA
UAIKA.

AuTO KaTopBwVETAl JE TNV
TTapAKaNYN Twv dUo BNUATWYV
QTTOKAPPOCUAIWONG TOU KUKAOU
TOU KITPIKOU 0ZE0C, OTTOTE ATTO
U0 popla akeTuho-CoA
TTAPAYETAl £va HOPIO NAEKTPIKOU
0C¢£0C.
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Lipid body
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Acetyl-CoA intermediates
intermediates of citricacid
of citric acid cycle an.d
cycle and glycolysis,
glycolysis, AN{B ADP
AMEape Isocitrate &
\
\‘ @ 3
¥ protein %
X ® kinase ¥
-/ isocitrate :
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/
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Glucose |

Amino acids,
nucleotides

lyase
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dehydrogenase

&) phosphatase

—-—.\

a-Ketoglutarate

Citric
acid cycle

xidative
phosphorylation

2UVTOVIOMEVN PUBUION TWV KUKAWVY
YAUOCUAIKOU Kal KITPIKOU 0&€0¢ oTo E. colli.

To 100KITPIKO gival Eva KPiolPo evOIAUETO, OTO
onMeio dIAKAGdWONG METALU TWV KUKAWV
YAUOZUAIKOU KaI KITPIKOU 0E€0G. H 100KITPIKN
apudpoyovacn puBuileTal Ue OPOIOTTOAIKN
TPOTTOTTOINON MECW MIAC DIAEITOUPYIKAC TTPWTEIVNG
ME EVEPYOTNTEC KIVAONG KAl PuopaTacng.

Mapoucia uPNAWY CUYKEVTPWOEWYV EVOIANECWYV
TOU KUKAOU TOU KITPIKOU Kal TNG YAUKOAUGONCG,
KaBw¢ Kal o€ OUVONAKES XaNNAOU eVEPYEIOKOU
(POPTIOU, N I0OKITPIKN AUAon avaoTEAAETAI
aAAOCTEPIKG Kal N I0OKITPIKA a@udpoyovaon
EVEPYOTTOIEITAI UE ATTOQWOPOPUAIwonN (atrd uia
€I0IKN UOQPATACT), OTTOTE TO IOOKITPIKO EITEPYETAI
OTOV KUKAO TOU KITPIKOU 0&€0¢ Kal Trapayetal ATP.

Ortav 10 evepyelakd @opTio gival uwnAd Kai ol
OUYKEVTPWOEIC TWV EVOIAUECTWY XOUNAEG, N
IOOKITPIKA aQUOPOYOVAON ATTEVEQYOTIOIEITAI UE
QWOQOPUAIWGON (aTTO MIO CUYKEKPIPEVN TTPWTEIVIKN
KIVAon), Kal TO IOOKITPIKO KATEUBUVETAI JEOW TOU
YAUOZUAIKOU KUKAOU TTPOG BloouvBeon
udaTavepAKwyY, AUIVOCEWV Kal AAAWY KUTTAPIKWY
OUOTOTIKWV.




O KUKAOG TOU KITPIKOU AgIToupyEi we €va petaBoAovio (Metabolon)

FDH
up to 10 gDa

-

Axétuio-CoA

Axovitaon

199 kDa / 151 kDa

MDH
66 kDa

Dovpapaon \
199 kDa

2

ZuvBetaon
niéxtpuio-Co
80 kDa

aKDH
5 to 10 gDa

Ta €vluua Tou KUKAOU TOU
TPIKAPPOCUAIKOU 0EEOC
(Krebs) ouvdéovtal peTagU
TOUG O€ €va PETaBoAovio
(metabolon). H auto-
ouyKpOTNON TWV

V(UMWY aQUTWYV O€ Eva
UTTEPOUMTTAOKO ETTITPETTEI
TNV AUEON METAPOPA TWV
UTTOOTPWHATWY aT1Td TO
Eva €vCupo oT1o GAAO,
ETTITUYXAVOVTAG £TAI TTOAU
UPNAOTEPEG METAPBOAIKES
POEC O€ oUYKPION ME TNV
TTEPITITWON KATA TNV OTTOIx
Ta €vCupa Ba ATav
OIOCKOPTTIOMEVA OTN
MITOXOVOPIOKN MATPA.



H epyacia mou MPOTEIVE TOV KUKAO Tou
KiTpIkoU 0E£o¢ umoBANBnke yia dnpocieuon
oto nepiodiko Nature aAAa amoppigBnke.
ITn ouvéxeld dnpooieuBnke oTo TEPI0OIKO
Enzymologia. O Dr. H.A. Krebs £bgixve pe
UTIEPNPAVEID TO YpAUPa TNG anoppiyng o
oAn Tn diapkeia TNG KAPIEPAG TOU WG
gvBappuvon yia TOUG VEOUG EPEUVNTEG.

“Touviog 1937

0 ekdotnc tou NATURE ekgpadler Tig
@1Aoppovnoeig Tou otov Dr. Krebs kai
Aundtar 61011, kabwg €xe€1 NON APKETEG
EMOTOAEC Y10 va KAAUYE! TIG OTNAEG
aAAnAoypagiag tou NATURE yia TG
EMOPEVEC £MTA N OKTW eBdopadeg, dev
emOBupei va dexBel aMeg emMOTOAEG €Ml TOU
napovrog, Adyw tng kaBuotépnong n omoia
Ba mapatnpnBei otn Hnpooieuon TOUG.

Eav o Dr. Krebs bev €xe1 mpoBAnpa pe tn
peyaAn kabuotépnon, o ekdOTNG £ival
¢toipoc va @uAagel to apbpo £wg otou
unapEel anooup@opnon, pe Tnv gAmda va
TO XpNOIYOTOINGEL.

Ma TNV Wpa TO EMOTPEPE], OE TEPIMTWON
mou o Dr. Krebs mpouipa va to umoBaAer
yia ypnyopn dnpocieuon oe €va aAdo
nep1od1Ko.”

Sl j1 :

T

he Nobel Prize in Physiology or Medicine 1953

"for his discovery of the citric acid cycle"
"for his discovery of co-enzyme A and its importance for intermediary

metabolism"

Hans Adolf Krebs

@1/2 of the prize

United Kingdom

Sheffield University
Sheffield, United
Kingdom

b. 1900
(in Hildesheim,
Germany)

d. 1981

Fritz Albert Lipmann

@1/2 of the prize

USA

Harvard Medical School;
Massachusetts General
Hospital

Boston, MA, USA

b. 1899
(in Koenigsberg, then
Germany)

d. 1986



[Moia atrd TIC TTAPAKATW TTPOTACEIC OXETIKA HME TOV KUKAO TOU KITPIKOU 0OZE0C
AEN civai cwaoTn;

A. OZeidwvel povadeg duo atouwyv avBpaka, Trapayovrag CO,

B. AtroteAei TV TTUAN €10600U OTOV agPORIo PETABOAICUS OTTOIOUBATIOTE JOPIoU
MTTOPEI VO JETAOXNMATIOTEI 0€ AKETUAOUADEG

[. ATToTeAEi TTRYA TTPOOPOUWY QOMPIKWY HOVADdWY TTOU ATTAITOUVTAI YIA TN
ouvBeon AAAWV CNUAVTIKWY YIa TO KUTTOPO HOPiwV

A. Mapayel nAekTpovia uwnAng evepyeiag otn poper tou NADH kai tou FADH,
E. Atraitei Tnv KatavaAwon o¢aAogIkou 0CE0G

2WoTN atmravrnon 1o E



H cuvBdaon Tou KITPIKOU:

A. KaTtaAuel Tnv udpoAuarn evog evOIANECOU BeleaTEPA UWPNANRC EVEPYEIOG
B. Aev avaoTéAAeTal atTd TO NAEKTPUAO-COA

[. KaTtaAuel yia avtidpaon evog aTtadiou

A. KataAuegl yia ouo1aoTIKA avTIOTPETITA avTidpaon

2WOoTH amravrnon 1o A



2.€ TTo10/a uEPOG/N Tou PIToxovopiou BpiokovTal Ta €viUpa TOU KUKAOU TOU
KITPIKOU OCE0C;

A. EcwTtepik pepBpavn

B. EowTtepikn pepBpavn Kai dIapEPBPAVIKOC XWPOGC
[. MnTpa

A. MATpa Kal ECWTEPIKN PEPPBPAVN

20T ammavrnon 10 A



[Moiog a1rd Toug TTapakdaTw PeTaBoAiteg AEN ptropei va aglotroinBei atrd 1o
(wIKO KUTTAPO Yia TNV KaBapr) ouvBeon YAukolng;

A. 0¢aAocIkO ocu
B. aAavivn

[. YAUKEpIVN

A. akéTuho-CoA

2.W0TN atravtnon 1o A



[Méoa popia akeTuAo-CoA atraitouvTal yia T ouvBeon evog popiou YAUKOLNG
MEOW TOU YAUOEUAIKOU KUKAOU Kal TNG YAUKOVEOYEVEDNC.

A. 12 B.3 [. 6 A 4

20T ammavrnon 10 A
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