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Mia TplaKuAoYAUKEPOAN

EIKONA 22.1 HAsKktpoviouikpoypagia
Atmokuttdpou. Mia pikpn {wvn
KuTtapomAdopatog mePIBAAAEL T peydain
evamoBeon tplakuloyAukepoAwv. [Biophoto
Associates/Photo Researchers.]



ANOIKOAOMHEIH AIMAPON O=EQN TYMNOEZIH MMAPQON O=EON
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Eival Tuxaia n iAoy Twv A.O.;
MaTi va xpnoipotroloUvTal AiTrn Kai 0X1 udaTavBpakes yia
QATTOBAKEUON EVEPYEIAC;

9 Kcal/g Aitrn 4 Kcall/g udatavBpakec

Ta AiTTn €ival avnyuéva o€ TToOAU JeEYaAUTEPO BaBuo

BioAoyikn onpaacia - ATrotéeAeoua
0PeNOG OTO OUVOAIKO CWHATIKO BApOg
Eivai duvatr n rrion 3.800 XIAIOUETPWY
TTAVW ATTO TOV WKEAVO OTTOU TA TTOUAIQ
eV NTTOPOUV VA BPouV TPOPN




Aladikaoia Téwnc
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Ta AiTrn €ival TTpakTIKA adIGAUTa OTO VEPOD

N
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XoAIkd dAarta: popia TTou oxnuaTtilouv uuknAia Kai
OIEUKOAUVOUV TN dIAAUTOTNTA KAl TNV TTEWPN aPOoU Eival Pia
dladikaoia Trou yivetar o€ OIGAupa (au@i@iAa popia-
ouvBETovTal OTO ATTAP)
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F'AUKOXOAIKO

Mn TTapaywyn €TTapKoUg TTooO0TNTAS XOAIKWY AAATWVY (NTTATIK A00EVEIQ) — PEYAAES
TTO0OTNTEC NITTWYV aTtToBAAANovTal hE Ta KOTTPava (Ewe 30yp.)

[MBavESG ePAPUOYEG ; OETIKO ATTOTEAECHA TWV TTPOAVAPEPBEVTWYV; I

AvacoToAn TNG TTAPAYWYNAG = MEIWPEVN TTPOCANWN BepidwyV




Méyn AiIrwyv

[MTaykpeaTIKEC AITTACEG (OuvEPYQTia PE TA XOAIKA GAaTQ)
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Tp1aKUAOYAUKEPOAN

Eikdva 22.4 Apaon tov maykpeatikwy Aina-
owVv.
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O-—-—C—-H o —C=H
CH5OH CH,OH
AIGKUAOYAUKEPOAR MovoaKUAOYAUKEPOAN

XuAouikpa (180-500nm) yivetal kal N HETagpopa
BITapIvwv Kal XoOANoTEPOANG

AYAOX KYTTAPA BAENNOTONOY

TplakuhoyAukepidia AMa Mimidia
KAl TIPWTEIVEC
H,0
Amaoeg n poc
>+ XUAOUIKPG ——> Aep@ikod
ouoTnua
Ammapa oééa

+ TplakuAoyAUKEPOAEC

MovoakuAoyAUKEPOAEC



NAITTWV

ApXIKQ aTTaITEITAl KIVQTOTTOINON (EvEpPyOTTOINON)
Ta Aitrn TTPETTEl Va Yivouv YAUKEpPIvN + AITTapa ocea

METAPOPA TWV «KAUTINWV» YAUKEPIVN + AITTapd ogEa
OTOUG I0TOUG TTOU £XOUV aVAYKN EVEPYEIQC

UETAPOPA OTA KUTTAPA TWV ITTWYV KAl KATOTTIV OTA MITOXOVOPIA

KataBoAouog Twv AITTapwyV 0wV o€ akETUAO-COA
KAl ETTECEPYOATIA OTOV KUKAO TOU KITPIKOU 0OEEOC

Jeremy M. Berg et. al., BIOXHMEIA, IIEK 2017, www.cup.gr




KIVQTOTT0iNGN TS AIMOAUON¢ 0TOUC ITOUC

otadia kKivntotroinong: 1. Airidia amoikodéunon e Aimapd ofa Petagopd o€ 10TOUC
2. evepyotroinan Aimapwy Octwy 3. Amroikodounon o€ Ac-CoA

Ymiodoxéag Mmap6 oo
7TM Opudvn AdevuMKr +
OpuOvEC EVEPYOTTOIOUV YAUKEPOAN
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IvoouAivn (-) avagToAn AimdéAuang

| Mephmivn )



H rapayopevn YAUKEPOAN (YAUKEPIVN) METG aTTO TPOTTOTTOINGCN B
XpnoluoTroiNBei otn YAUKOAUGON

(|3H20H U C|)H20H U CH,OH \(|:/
HO—C—H > HO—C—H > O—(C —— H—C—OH
CH-OH CH,OPO;*~ CH,0P04* CHoOPO,*
FAUKEPOAN 3-0wagopIKn dwapopIKn 3-OdwapopIKni
L-YAUKEPOAN S1udpotuakeTOVN D-YAUKEPaASe(dn
HIATIKO KYTTAPO
Mukdhuon \'
wly- NMupooTag@uNKO
AIMOKYTTAPO ud I\ukoveoyéveon
N Mukepohn ) [AUKOTN
TplakuAoyAUKEPOAN | J
/" Amapa oféa AAAOI [ETOI
O&eidbwon himapou oégog
s AkeTuho-CoA
»
CAC
CO, +H,0




Ta AiITTapd@ o&€a Ba 0Ze1dwOOoUV OTa MITOXOVOPIA AAAG TTPETTEI TTPWTA VA
evepyoTtroinBouv (ouvBeraon rou Ac-CoA)

ATP  AMP + PP,

N

~ + PP (1)

+ HS—CoA < CoA

S

+ ATP

AMP . , ,
o , H otaBepd TN cuVOAIKAC avTidpaong
Aimapé o8 AKUAOADeVUAIKO cival KovTid o1o 1
yiveTal o€ duo aTadia (evepyoTroinon)
+ — + AMP 2
\AMP ™~ ( )
AkuAo-CoA

2108epa K trepitrou 1 onuaivel apiOuog avTidpWVTWY i00¢ JE TTPOIOVTWV.
[Mw¢ n avtidpaon Ba 1Tael OeCIq;

To TTpoiov Ppi, KatavaAwveTal Je TV OpAcn MIag TTupopwaopaTtaons. ETol n
avTtidpaon kaBiotatalr un  avrioTPETIT. [loOAAEC  PBIoXNUIKEC avTIOPAOEIS
KaBioTavral un avTIOTPETITEC JE AUTOV TO UNXAVIOUO



Axulo-CoA CoA

Kapvitivn > AKulokapvitivn

. AKuhopetagpopaon
NG KapvITivig

Mito-
Xovoplakr
HnTPa

Aapepfpavikog
Xwpog

Metatonaon

=

Akuhopetagopdon I
NG KapvITiving

Kapvitivn /—\ Akuhokapwvitivn

Akuho-CoA CoA

EIKONA 22.8 Mstaromdaon tng
akuhokapvitivng. H eicodog tng
AKUAOKaPVITIVNG OTN JITOXoVOPIaKN UATPa
yiveTal he Tn pecoAdPnon Hiag JETATomacnc.
H kapvitivn emoTtpépel otov dlapeuPfpavikod
XWPO og avtalAayr HE TNV aKUAOKapVITIVN.

[MepaiTéEpw EAEYXOC TOU pNXaviouoU Kauong Twv
NITTOpWV 0gEWV ETTITUYXAVETQI ME
OIQMEPIONATOTTOINCN TWV AVTIOPWVTWY PECW TNG
EKAEKTIKAC METAPOPAC

Ta AiITapd oC€a eveEPYOTTOIOUVTAIl OTNV ECWTEPIKNA
MITOXOVOPIOKN MEMPBPAVN Kal oceidwvovtal oTnv
MITOXOVOPIAKI MATPA

‘Evac aplBuoc acBevelwy oXeTICETAI JE
AVETTAPKEIQ KAPVITIVNG

Eugav cuptrTwpara Kata 1n dIdpKela
TTAPATETAMEVNG AokNong = AITTapa oc€a €ival
MAKPOXpPOVN TTNYN EVEPYEIAG

Ta Aitapa o&€a evdidpeoou pnkoug (Cg-C, ) dev
XPEIAdovTal KapvITivn yia va eiI0€ABouv oTa piToxovopla

H akuAokapviTivn aucavel
TNV udaTodIaAUTOTNTA

H3C HO C:) HsC
+ % N _
\S/COA + HSC/N L HSC/N + HS—CoA
/ 0 / 0
H5;C H;C

AKuAo-CoA Kapvitivn

AKUAOKQpPVITIVN




Il 3-Ketoakvrio-CoA + HS—CoA aKeTLAO-CoA + axvio-CoA

G S (n avBpoakeg) (n—2 avOpuxeg)
2 z
AKuAo-CoA
o
FAD z
Apudpoyovaon Tou He  Ho  He /H\

OEeidwon (CH ) Bok
FADH;j Ac-CoA15 HaC~ 27H2/ \ P \ A \C g
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trans-A%-EvoilAo-CoA

%Ewmon Ydardon Tou evoulo-CoA

Hoz
(CHp) C CoA
° Hae® 7c:/ \ T Tl
,H ” Ho H2 Ho
e e e o
H2 \ /“\ CoA
L-3-Y3poEuakuAho-CoA i HsC S/
NAD" Agudpoyovdaon Tou o
e -3-udpofuakuho-CoA Ha
+ NADH (CHo)7 /C\ CoA
o o HeC~ G ¢ s
| I Ha Ho
ot e R o
L 1
3-KeToakuAo-CoA HaC s SRR
#@mmm B-OclokeTOAGOT o
(CHy) )l\ CoA
i o L
= Ic': CoA °
He + He” s Maiuitotro-CoA + 7 FAD + 7 NAD™ + 7 CoA + 7 H,O ——
AKuAo-CoA AKeTUAO-COA
s 8 axetvio-CoA + 7 FADH, + 7NADH +7H"

7x25=175ATP _ 108 ATP . 9ATP =106 ATP

7x1,5_= 10,5ATP (kaTavaAwon ATP Tp@Tn avtidpaon EVEPYOTToinong
8x10 = 80ATP TOU TTOAMITIKOU (C:16) o€ TTaApIToUA0-CoA )



YUYKpIon XnMIKAG Kal Evépyelag udartavlpdkwy AIrapwyv ogEwy

FAukodn

(C4OgH4, MB 180g/mol) Evrekavoiko (EKZ)

4 Kcallgr (xnuIkn evépyela kauang) 9 Kealigr (xnuikn evépyeia kavang)
1 mol i 1769 EK= (mol) =73 ATP (mol)

1 mol 1} 180g M Auk6in=30 ATP (mol) 0,416 ATP/gr

0,166 ATP/gr (

EK= /TAukodn
9Kcal / 4Kcal= 2,25 (xnuikn)
0,416 ATP/ 0,166ATP=
Alagopa (2,48-2,25)=0,23
Ymapxe! pia diagopa (0,23/2,25)X100= 10,2 % peTacu Twv dUo




[MINAKAZ 22.1 Orkuptec avtidpaoelc otnv ofeidwon twv Mimapwv ofewy

Evlupo

Brua Avtiépaon
1 Aimapo o0 + CoA + ATP == akuho-CoA + AMP + PP,
2 Kapvitivn + akuho-CoA == akulokapvitivy + CoA
3 Akuho-CoA + E-FAD —> trans-A%-evoiho-CoA + E-FADH,
- trans-A-Evoiho-CoA + H,0 == 1-3-udpofuakulo-CoA

5 1-3-Y8po€uakuo-CoA + NAD* == 3-ketoakuho-CoA + NADH + H*

6 3-Keroakuho-CoA + CoA == aketuho-CoA + akuho-CoA (pikpotepo kata C,)

2uvBetdon Tou akuho-CoA (yvwoth we Betokivaon
Amapav o¢éwv i [AMP]-hyaon Mmapou o&éoc,/CoA)
Akulopetagpopdon Tng KapviTivng (yVwoTn Kat 6
naAprobAopeTapopdon | ¢ kapvitivng)
Agudpoyovaoe Tou akulo-CoA (apketd éviupa pe
e€e1bikeuon w¢ mpog To prikog T¢ ahuaidac)
Yoardon tou evoio-CoA (yvwoTh Kat we Kpotwvdon
i udpoludon Tou 3-udpoduakuo-CoA)
Agudpoyovaon tou L-3-udpofuakuho-CoA
B-KetoBelohdon (ywotn kat we Betohdon)

* Niydon mou oynuartilet AMP.



Ta dopika o TTOAUTTAOKA A.O. HETATPETTOVTAI OE UTTOOTPWHATA TNS B-0Eidwong

MONO 2 emrirAéov Ev{upa aTrauTOUVTAI VIO TV ATTOIKOOOUNON TNS TTAEIOVOTNTAS TWV
OKOPECTWV Amapu’ov ogéwv

M ),?C \(CH ))I\ _Co (ak6peoTo C16)
2)5 r 7 y i
Mahprrehaiho-Coh ATTaITEI EVa ETTITTAEOV EVIUHO
l l l AvTIOPACEIC TTPOXWPEAVE PEXPI TOV DITTAG DETHO
HsC (CHE);/ \ )J\ Lo O d. 6eopdg C3-C4 epmodiel va
oxnuatioTei 0 8. d0eopog C2-C3
4 3 2
cis-A3-Evoilo-CoA
w oA o Co ...[10 IGOpEPATN
’ 0
i (CHy)s ,,_,t':%c )I\s LA s, :
’ hoog ) I'Iopala Kopeouévwy A.0. :

4 3 2 I

trans-A2-Evoidho-CoA



I Al-aképeoto A.O. Xprijon NADPH
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(CH} c? E'z c?
2)a
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HzC" / \C—C (CH2)4
i R H K
Awvehaibho-Cof

/

AvTIdpACEIC TIPOXWPAVE
} H HEXP! TO OITTAG OETO

\/C_C\)]\/

MIO ICOpEPGON
(6TTWG Kal TTPIV)

H;C\ /
(CH2)a
loopepaon Tou
cis-A%-evoiho-CoA
0]
(CHy) P J\ CoA
2)4 Al 0
HsC™ N _C/C \"-»Elq \ﬁ 5,--""'
H H :

FAD

FADH,

N

Awubpoyovaon Tou

akuho-Col

H3C A o
(CHz)s °C K S
H; H
5 4 3 2 1

trans-A2-evoido-CoA

loopepaocn Tou
cis-A-evoiiho-Coh

0
H H B JL CoA
3 - e 0
(CHy) \c/ “‘xc.- 5/
NoH
5 4 2 1
trans-A2-svoiiho-CoA
MO
NADP* ,
Avaywyaaorn Tou GVGYUJVGO‘I’]
2 4-&wevioiho-CoA
NADPH + H*
; |
(CHR)4 'C
HC N c <
H "
5 4 3 2 1
2, 4-Misviolho-CoA

OMol o1 GAo1 cuvduaapoi Twv EKATOVTAdWY AITTAPWY 0ZEWV TTOU UTTOPET va
UTTAPXOUV PTTOPOUV va KaTtaoAiaaTouv pe autég TIC duo avTidPAaoElS (Eviuua)




210 TEAeuTaio Bpa TnG Be10Auong Ta A.0. e (2v+1) C amrodidouv rpotriovulo-CoA21

To poTmiovulo-CoA e1o€pXETOI OTOV KUKAO TOU Krebs
H a@ou petatpatrei o€ NAeKTpUAo-CoA pe pia avridpaon
HsC._ A _CoA OTNV otroia xpelagerai n Birapivn B, (kofaAapivn).
Ho
MpomovulAo-CoA

ATP ADP @] o)
\ L . \ / %S/ \(JJ\ 0 O /'3’\ J\ S/COA

— g
¥ 3 2
Ha T

MpommiovuAo-CoA D-MeBuAopunAovuAo-CoA L-MeBuAounAovuro-CoA HAekTpuAo-CoA

Apa BAEToupe 611 duo popia pe 3C dg divouv Tnv idla EvEPYEIa e Eva popio pe 6C




Ta €vlupa Tn¢ koBaAapivng kataAuouv: Evdouopiakéc petabéacig, MeBuhiwaeic (ouvBean Met),
Avaywyn Twv pIBovoukAeoTIdiwY o€ dE0UPIBOVOUKAEDTIDIN
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H BepeAiwdng 1016TnTa TOU GUVev(upou B12 gival o aoBevic deouo¢

R koBaArtiou-avBpaka (xnueia kofaAtiou) Tou otoiou n didaTraan yevva yia pia
CH,

{Cc’;}]\
L-MgBuiopnAovuio-CoA HAexkTpuho-CoA
: 1 - o Ho S
5 i e H M L H X
2 0% " H > g "R
/ H \

ONOAUTIKN) |-{ ~ H/ ™~
dlaoraan decpou
R\ 5'-AeocEuadevoagulikn pida 5‘—1\R(;F,Lm§r.v;ﬂuq
CHa
5'-AcofuadevoguliKn pia

\‘?oﬁampivn (Lopr Co?*)



OAa autd Ta popia yia va épBouv o€ eTa@n (Joplakn aAAnAemTidpaon) pe TRV KATAAANAN

dlaudpewon xpeialovral pia TPWTEIvN
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@ Eikova 22.16 To evepyd KEVIPO TNG
poutaong tou peduAopunAovuro-CoA.

o4 EKTOMIOEVO
BevqQudaloAlo




A.O. oSe1dwvovral £Tiong oTa UTTEPOLEIDOTWHATA
TO KUTTAPIKA opyavidia xapaktnpi{ovral amrd upnAng CUYKEVTpWON KaraAdon

To mpoiov eivai H,0, To otroio oTnVv guvéxeia perarpémeral o€ H,O0 pe tn Bonbeia kataAaong
MOV BPiOKETAI O€ TTEPIOTEIN OTA UTTEPOCEIOOTWHAT

o H205 H,O + %0,
\ A KataAaon
\ P4
CoA = g CoA
\S 7 \ \
/ , Apudpoyovaaon S
O— A®U690)\(OV€OE TOU aKuAo-CoA Oﬁ/ i
\ TOU AKUAO-LOA  (qynyuévn popon, \ Sy
CHy OESlowE;vg)LJopcpﬂ FADH,) g ek
/ A //
H2C\ \\_ / H—C.
/(CH?)!? }CHg)n
HaC HsC

H ogcidwon ota opyavidia autd oTapatdel 0TO OKTavoUAO-CoA
XpNOoIPeUEl yia va BpaxUVvel HAKPIEC AAUCIOEG KABIOTWVTAG AUTEC KAOAUTEPO UTTOOTPWHA YIA TN
B-ogcidwon




To akETUAO-COA KaiyeTOI OTOV KUKAO TOU KITPIKOU 0EEOC

Xwpic 0&aAoliké (atrd Tn YAukOAuon) dev TrapdyeTal KITPIKO 0u

CoA

. r

cCOoO T H.O CoA CcooO «Ta )\"Trl

CoA S C ey \ /’ Hiate ,

=K + c—0 — H?C‘: ~ HO——C—COO KG'VOVTG' GTn

= HAC HO——C—COO- L ,
oOoC = 2

Lo 000 @AOYa TWV
oocC

O&aAo&iko AxkeTuAo-CoA

KitpuAo-CoA

weme  JOOATOAVOPAKWVY

av N aroIkodouNnon TwWV AITTWV Kail Twv udatavlpdkwyv dev gival KatdAAnAa
ICOPPOTINHEVN (TepiTrTwan vnaTeiag, diapntikoi) TOTE Trapdyovral KETONOZQMATA

o .../ NEEEREEREEREERERRAEEREEREERE H\t)‘ IIIIIIII N
CoA ) n
g S + Ho0 CoA o " A \H E
\ (—-) / \)\y X\e\ “‘\ . > =
= CoA (9] OV WV (& =
—Q0 Vi N S H.C s bQOQ\‘L\) N e S0 o
y Ha CoA . » \_\Ql__ N @) -
4 CoA S 7 ——0 CHa L S y @ .
3 A \ : p: 6 / — :
,// ! O \ / { // ] / A$ O []
— o \ CH _— ./ ¢ 3-Y3poE =
\ g T = > = D-3-Y3poEu- =
CoA @ < » @ . S B0OUTUPIKO  n
\\\ @ /// \O H : y // O \\\\ e E
S 4 O O/ = "\\ 12C .
O H;C //70 nTrap S —0 I
CHs o) HaC :

AKeTOOKETUAO-COA 3-Ydpo&u-3-pcburo- AKETOEIKO COC . i AKeTOVNn

yAouTtapuAo-CoA Yo, o*°

KETONOZQMATA




KETONOXZQMATA
aKETOSIKO Kol 3-udpoduBouTupikod

NHZITEIA n AIABHTHE AIMA AINMOKYTTAPO
~
MukepShn s Tpiakuho-
YAUKEPOAN
Nrapd oféa 4F

/

Mwkepohn
HIMATIKO KYTTAPO |
a @ Aimapa oféa
<
Mukepohn - hukoln ——
MAimapa ofea
Amaod @.ﬁ \ @ e KYTTAPO MYOKAPAIOY
e/ MTAPT KETLAO- o KeTovO- KYTTAPO NE@PIKOY @AOIOY
ofga CoA gwpara KYTTAPO ETKEQAAOY KATA
TH AIAPKEIA AZITIAZ
4 ™
\—% Ketovoowpara
r " '
Evepyoi mopeiec: Axetuho-CoA
1. Oteibwon Mmapwv oféwv, Kep. 22
2. Anuoupyia ketovoowpatwy, Keg. 22 »
3. Nukoveoyéveon, Keo. 16
4. Ketovoowpara — aketuio-CoA, Keg. 22 cAC 1 (®
5. Kukhog kirpikoU o€oc, Keg. 17
6. Ofedbwnikn pwogopuliwon, Keg. 18 @
CO, +H,0
N J

Eikova 22.22 TYNAYAIMOZX AIAQOPQN MOPEIQN: To imap Tpo@odoTEi e KETOVOGWHATA TOUG

neplpepelakoug lotole, Katd ) didpkeia vnoteiag i og diafntikou¢ mou dsv akohouBoulv Bepareia, To

Apketd dlIoAuTa aTO VvEPO (BewpolvTal
w¢  pia  udatodiaAuth  HOPOR
UETAQOPAC TWV AKETUANIKWY OpAdwv)
— Meta@épovTtal Pe TO Qiua OTOUG
I0TOUC  YIa va XpnaoidotroinBouv wg
kauoiua

2€ Traparetauévn  aoitia  kar o
eykEQaAOC  mpocapupoleTal OtV
xpnolpotoinon aketogikou (75% Twv
KAUG WY TOU)

To akeToIko Ko 3-udpofufouTupikd
gival TTOCOTIKWS ONUAVTIKA KAUOIHO
OTOV KOPOIOKO MU Kal TO VEQPIKO
@Ao1d

YWnAEC OUYKEVTPWOEIC AKETOLIKOU
OT0 daiya  onuaivouv  agBovia
OKETUAIKWY OPAdwvY TToU 0dnyei o€
ueiwan Tou puBpou AimdAuaong

Amap yetatpénel Ta Aimapd oféa e KeToVooWwATA, Ta oToia ival Thyr Kaucidou yla évav aplBpd 1oTwv.
H mapaywyr ketovoowudtwy gival e€aipeTikd onpavtiky katd t didpkela aottiag, 6Tav Ta KEToVoowUaTa
QmoTEAOUV TO TIPWTAPKIKO KAUGIO.




KataBoAiopog KETONOZQMATQN

AKETOEIKO
HAektpulo-CoA

Metagopdon H*
Tou CoA
NAD~ NADH

.

Ava)\oya ue Tov Adyo NAD/NADH
OTA WITOXOVOPIO UTTAPXE! N
avnyuévn 1 n oeidwpévn popery O

D-3-udpoEUBOUTUPIKO AKeTOEIKO

HAektpiko

A4

AketoakeTtuho-CoA

CoA
Oelohdon /
Y

2 Aketulo-CoA

Eikova 22.23 XpRon Tou aketoélKou

wW¢ Kavoipov. To akeTtoIkd pmopsi va
petatparnei og Vo popla aketuho-CoA, Ta
OTTOla OTN CUVEXELQ EICEPXOVTAL OTOV KUKAO

TOU KITPIKOU 0&£0C.

TO NTTAP TTAPEXEI AKETOCIKO aTA UTTOAOITTA Opyava aQoU OTEPEITAI TNV TUYKEKPIUEVN
uETapopaon



IvoouAivoe§apTwevog oakxapwdng diafntng

AlaBnTikA keTOZEWON (BIoxNUIKA £€Aynan) MAUKSTN
N

X £

rh;m'z" To frap dev UTTOPEi va aTTopPOYNaEl W i
K}{ yAUKAZn yia va rpounBeuoel oahogikd (OAA) \ﬂ): L.

1.To eninedo OAA /U U
flﬂmﬂm;mumptmﬂ W
nﬁf,éuqmﬁ 3. AnghevBepwvovtal 3 y
ehevbepa Mmapa - |
ofeq. - '

HIMAP

Eikova 22.24 H dwaPntikni kKetoééwon
gival amotéAeopa tng EAAEPNg

ivaouAivng. Arouacia IvaouAivng, Ta Aimn
ameAeuBe pwvovTal amé tov Aimwdn 10Ttd

Kal n YAuko(n &gv umopsi va anmoppognOsi
amé 1o Amap 1 Tov Aimwdn 1016, To Amap
amoilkodopei Ta Atmapd oééa pe B-o€eidwaon
aAA\d Sev pmopei va PetaoAicel To aKeTUAO-
CoA, Noyw éNAewpnc o&aloéikol o&éoc
(O00) mov mapdayetat anoé tn YAvkoldn.
Anuloupysital mepicosld KETOVOOWHATWY, TA
omoia ameAevBepwvovTal oTo dija.

4. NapayovTal KETOVOOWUATOL

!

5. To pH Tou aipaTog pelwveTaL

!

opyaviopog odnyeiTal o Kwpa kat Bavato.

(ETTITITWOEIC OTO KEVTPIKG VEUPIKG GUCTNUA)

BIOXHMEIA, 1IEK 2014



Ta {wa dgv propouv va petarpewouv Ta A.O. og yAukoln

To Ac-CoA Ogv uTTopei va HETATPOTTEI O€ TTUPOTTAPUAIKO
] 0CAAOCIKO

Ta duo atopa AvBpaka eIgEpYovVTal 0TO KUKAO TOU
KITPIKOU KaI TO 0¢aAOCIKO avayevvaral aAAd Og
oxnuaridetal de novo

Ta @uta O1a6€Touv Ouo EMITTPOCOETA £V(UNA TTOU TOUG

ETITPETTOUV VA PeTaTpETTouV Ta atopa vBpaka Tou Ac-CoA
o€ 0¢aAogIKO

Apa yovo pe hirrapd oéa OV PTTOPEI VO CUVEXIOTEI N KaUaN
TOUC ) Ba pEIWBE onuavTika (avaioya ye Tnv ToodTNTA TOU
ocahogikou)

T NiTTn PTTOPOUV VA TTAPAYOUV [Ia PIKER TToadTNTA 0OAOLIKOU
atro TN YAUKEPOAN
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2uvleon AITTapwv 0¢Ewv aTToIKodounon
1-KuTOOOAIO VS HITOX.MATPO
2-opolotroAiki) oUvdeon pe ACP (akuho@opo pwreivn) vs CoA

3-év{upa ouvBeong evwpéva (ouvBdon) vs pn ouvdepéva

4-gmunkuvon = d1adoyikn Tpoodnkn 2C amrd Ac-CoA pe d6tn 10
pnAovuAo-ACP ---> +CO,

5_avaywyiké NADPH vs o&eidwrika NAD* kai FAD
(€ro1 Ta Evfupa puBpifovral (avTidpaoelg) atrd S1aPOoPETIKO HOPIO)

6-STOP o710 C,; =raApITIKO => avaykn Kal AAAwV ev{Upwv yia
TEPAITEPW ETTIMAKUVON Kal .0.
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Kupiec avuibpacelc otn guvBeon Aimapwv oféwv ata Baktnpia.

Brija Avtibpaon Eviuuo
1 Aketudo-CoA + HCO;™ + ATP —— pndovulo-CoA + ADP + P; + H* KapBo&uAdon tou aketuAo-CoA
2 Aketuho-CoA + ACP —— axetudo-ACP + CoA AketulotpavoakuAdon
3 MnAovudo-CoA + ACP —— pnAovudo-ACP + CoA MnAovudotpavoakuddaon
4 AketuAo-ACP + pndovuro-ACP —— aketoaketuAo-ACP + ACP + CO, ‘Evlupo oupnikvwong akuAopnAovudro-ACP
5  AxetoaketuAo-ACP + NADPH + H" —— D-3-ubpofuBoutupudro-ACP + NADP* Avaywydon tng B-ketoakuAo-ACP
6 D-3-udpotuBoutupuro-ACP —— kpotwvuAo-ACP + H,0 Agudatdon tng 3-udpotuakuro-ACP
7 KpotwvuAo-ACP + NADPH + H* — BoutupuAo-ACP + NADP* Avaywydon tng evoio-ACP

To TTUpooTaQUAIKS atrd T YAUKOAUON (Trapaywyn AITTapwyv ofEwv atrd udaTavepaKeg)
uTré agpoBieg ouvlnkeg peTapéperal ota pIToxovopia (oe avraAAayn pe OH)
atmrokapfBocuhiwveral Kai divel Ac-CoA

[Tupootapuiikd + CoA + NAD" —— aketvro-CoA + CO, + NADH



To KaBopIoTIKO-TTpWTO- BAMA Eival n oUvBeon Tou pnAovulo-CoA

1- KapBoguAdaon tou

@) akeTuho-CoA O| i
> COA + ADP S Pi 3 H-f
2

CoA + ATP + HCO4 -
P

AkeTuAo-CoA MnAovuAo-CoA

2-BApa ouvleon Tou akeTuAo-ACP (ACP akuAopdpoc mpwreivn)

AkKsTtuAoTpavoakuAaon

AketuAo-CoA + ACP aketuAo-ACP + CoA

MnAovulotpavoakuAaon

3- BApa oUvleon Tou

unAovuho-ACP MnAovuAo-CoA + ACP —— pnAovudo-ACP + CoA



i GBI 10U Axeruho-ACP + pnhovudo-ACP — aketoaketuo-ACP + ACP + (0,

‘ Evlupo oupmukvwong uKuhounhovuho-ACP‘
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5_ BApa ovvBeon Tou D-3-udposufoutupuro-ACP TmpoépyovTal aré 1o Ac-CoA.

Avaywyaon tn¢ B-ketoakuAo-ACP
AketoakeTuro-ACP + NADPH + H® —— D-3-ubdpofuBoutupudo-ACP + NADP"
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6_ BApa oUvBeon Tou KpwToVUAO-ACP | Apubataon tng 3-U6£)DEU{]KU?\D-ACP‘

N

D-3-udpofuBoutupuso-ACP

KpoTwvuAo-ACP + H:O
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Avaywyaon tTtng svoUAo-ACP

_ BApa ouvleon Tou Boutupulo-ACP
KpotwvuAo-ACP + NADPH + H" —— BoutupuAo-ACP + NADP™
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TEAOZ 1°V kKUkAou eTTIHAKUVONG

2°§Kl’JK)\O§ BoutupuAo-ACP + pnAovuAo-ACP —— CG-B-KSTOGK£TU)\O-ACP

C¢-B-keToaKeTUAO-ACP ... - - - - > C; -akuho-ACP
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(A) Ta A.O. oTOUG EUKAPIWTIKOUG OPYAVIGHOUS CUVTIBEVTAI O€ VO TTOAUAEITOUPYIKO EVIUMIKO CUUTTAOKO

KS MAT DH1 DH2 WMT WKR ER KR ACP TE
Eival miBavdv 10 TrToAuAeIToupyikod
(B) gv{UMIKO va TTponRABe atmo avaueidn
ecoviwv 01011 KGBe Eva aTto Ta
ETTIPEPOUC EVCUHA EXEI TO AVTIOTOIXO
ouoAoyO TOU GTa BaKTAPIA

Alapépiopa <
Tpormormoinong

Alapgpiopa emMAOYNG Kal CUPITUKVWONG

O1 avridpaceic ouvBsonc A.O. gival Tapopolec kal aTo Baktnpio E. coli
‘Exoupe cavadei Tapduoia aTpatnyikn: 0AeC o1 avtidpaaei oAokAnpwvovtal, dev XAveTal TO TTPOIOV (avTI-
OpwV £TTOHEVNG avTidpaanc Adyw diaxuang) yiveral 1010 ypriyopa n Bioxnuikn mopeia (aUvolo
avTidpdoewv). Etriong éva opolomoAIkG ouvdepEVO ev(UPIKA GUPTTAOKO €ival TTI0 oTaBepd (o€ oxEon e
£va | OUOIOTTOAIKGA GUVOENEVO)



To akeTuho-CoA xpeialetal yia Tn ouvBeon Twv A.O. (raApimiké 16C 0éAel 2x8 akeTuAo-CoA)
TO 0KETUAO-COA Trapdyeral ota pIToXovopia aAAda dev epvael TRV JIt/kn pepppavn

H peTagopd Tou akETuAo-CoA yivetal pe To KITPIKO 0V (kapvitivn petagéper povo A.O. pakpiag aAuaidag)

Mniwco + NADP* —— mupoctagorikd + CO, + NADPH

MITOXONAPIO KYTTAPOMAAZMA

Aketuho-CoA E_‘ e e e

Kitpiké > KITPIKO \Yj

O&ahofikod
NADH

O&alofiko
MnAko
Mupo- _ Mupo-
OTAPUAIKO OTAPUAIKG

LE%_‘ NADPH

MnAovuAo-CoA + ACP —— pnAovuAo-ACP + CoA

Bpébnke O11 n ouvBeon Twv A.O. uUTTEPEKPPACETAl OE PEPIKOUG OYKOUC. O avaoTOAEIC
NG ouvBa-ong Twv A.O. €yivav medio €peuvac. Ta udpla yia AvTIKAPKIVIK) dpdon
avaoToAEic TN ouvldaong Tou [-keToakuAho-ACP TTou 00iynoe 0& OucOowWPEUON
MNAOVUAO-COA Kal £yIVaV Kal @APUOKA KATA TNE TTAXUOTAPKIOC




‘EAeyxog¢ perafoAiopou Twv A.O. ‘

1_xkapBouldon tou Ac-CoA

Tpdtmo¢ eAéyXou w¢ auvABWE N TTPWTN avTidpaar NS TTOPEIag

J CoA + ATP + HCO5

Hee™ s

AxkeTuAo-CoA

H o0vBeon Twv A.O. givar péyiaTn 6tav udatavlpakeg AVevepYSG
KOl EVEPYEIQ gival o€ agpBovia kal 6tav Ta Aimapd offa

OEV ETTOPKOUV

Ho
MnAovuAo-CoA

CoA + ADP + P; + H!

w @
[ Kitpikd

Ev pepet
EVEPYOCG

kapPBo&uAdon < kapBofuhdon

eEmMITOTIO PpUBHION (KITPIKO-EVEPYEIQ TE apBOVia)
aAAG €TIOPA POVO OTNV QLT POPIWHPEVN AVEVEQYOC
kapBoguAdon

Evepyocg
kapPouhdaon

ATP

Kivéion WeTpnTi¢ kauaiou

Pi

n

ADP

o
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MNpwTEivikr] Kivaon |
gvepyomoloUpevn and AMP
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Kitpiko

(B) ATo(@WoPOPUAIWHEVN
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ApaocTtikotnta kapPouldonc
ToL akeTuho-CoA
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Kitpiko (mM)



(-) apvnTiKG

. +) BeTIKa
KapBo¢uAdon Tou Ac-CoA ( , ,
En‘:fr)\zov One . CAuKayovn, eTIveQpivn
PUBHION IVGOUAIvI
TOaAMITOUAO_COA
KITPIKO 0¢U
AMP
- ATP ADP
(P) (P)
/ﬁpic\j\{m\ KITPIKO O Sy
/ ] \\\ evepyoTioloupevn arnd AMP ‘ k A MSle(L)Q\\
|" Evepyoq \} AVEVEPYOQC EVEPYOQ
.‘TopBOEU)\aor} KapBOEUAGON =S KapBo&uAdaon

i & MPWTEIVIKA

\ ’/ N - ///
.k ‘ pwoparaon 2A \JKITPIKO |~

P, H,O

Makpoypoviog EAeyyoc (amokpion ae diarpogn)

HEOW TNC oUvBeanc kar amoikodounang Twv eviupwy auvBeanc A.O.(DNA)

Zwa PETa atmo aTépnan TPo@n¢ Kai uttofoAr o€ diaita TAouaia g€ udat/kEC kal QTwXN O€ AiTn
au¢naon ouykEvTpwang TS kappoculdanc




MeupBpavoouvdera éviupa dnuioupyouv ditrAoug deopoug (akopeoTa A .O.)
gvQupa TNG KUTOO. TTAEUPAG Tou evdoTTAaoHaTIKOU dikTUou+ C, a1rd nAdvulo-CoA + 8.9.

Yteatvho-CoA + NADH + H" + O, —
Elovro-CoA + NAD™ + 2 H,O

H* + NADDC E-FAD >< Fe?* >< Fe** > >EAQUA0-COA + 2 H,0
NAD* < E-FADH, Fe3t < > Fe?* Steatulo-CoA + O,

avaywydaon tou {euyoug Kutoyxpwpa Amokopeopaon
NADH-kuToXpwpaTtog by bs
IIpoopopo ToOmoc
Awvoreviko (w-3) CH;-(CH»);-
CH=CH-R
AWVEANIKO (-6) CH;-(CH»)4-
Amrapaitnra A.o. (18:2 cis-A%,A'2 kai CH=CH-R
18:3 cis-A%,A'2,A") yiari... Lot ehikd (-7) CH,-

(CH,)s-CH=CH-R

Ta OnAaoTika dev Exouv Ta Eviupa o
va eloayouv 8.5. wépav Tou C-91g  EACIKO (@-9) CH;3-(CH>)7-
aAucidag Toug CH=CH-R




ZNHOVTIKOTNTA TOU METABOAIOHOU TWV AITTISIWV OTNV QUOCIOAOYIO TWV OPYAVICHWY

Eikooavoeideic oppoves Tapayovral a1rd TTOAUOKOPEDTA A.0

NeUKoTpLEVIA

f Aimooéu-  Amdon Twv

AlQKUAOYAUKEPOAEC

Owo@oArTdon yovdon SlaKUAO-
A, (PLA,) , YAUKEPOAWV
DWOPONTTISIO ~ - | APAXIOOVIKO
20:4 o0&
> uvBdon g
‘ npootayAavoivng
MNpootayhavdivn H,

(PGH,)

> uvBdaon TG 2uvBdon Twv

npomwwhiv ’ {Juﬁoﬁmu[wv
[MpooTtakukAivn ANAEG

POoTAYAQVOIVEG

Opoppo&avia



MpooTayAavdiveg

TOTTIKEC OpUOVEC, WIKPN O1apKela (WA
Oleyeipouv QAeyuovr), puBuilouv TN PoN ToU AipaToC, ETTAYOUV TOV UTIVO
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Opoppogavio A, (TXA,)

OH OH
NpootakukAivn (PGI,)

OH OH
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Asgukotpiévio B,



BIOZYNOEZH TPIFAYKEPIAIQN (Rtrap T0 Baciké 6pyavo ocuvleong)
o€hida 787 ke@aAaio 26.1 €KTOG UANG

Mukepiv + ATP — 3-pwogopikn yAukepivn + ADP

J—

Powopopikr|] SwdpotuakeTovn + NADH+H™ =——

3-@O@EOoPIET] yAUKEpiv + NaAD ™
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