protein | polysaccharides lipids

e s ™ | lfoen
‘amino acids hexoses | fatty acids |
' ~-+ADP + P, pentoses -
ADP + P
ATF',:‘i I » ADP +P, ADP +P,
ATP
pyruvate _ -ATP

‘

urea ~/
Y -\ acetyl-CoA |7 ) +ADP +P,
ure =3 D ':i’z
electron transport
\' - chain

ﬂ“li:: Ecid .ﬂ:ld.““
cycle phosphorylation
CO, 4—& i
t""'-n-.__.-r'

ATP 0
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YAATANOPAKEZ

» O1 udaTAVOPOKEC €ival pia TTOAUAEITOUPYIKN KATnyopia
popiwyv Tou TuTTou (CH,0),..

» Eival n 1o ToAuUTTANON G KaTnyopia opyavikwy Hopiwyv TTou
BpEdbnkav otn QuUOnN.

» ATToTEAOUV ONUAVTIK HOPPN TNG ATTOONKEUUEVNG EVEPYEIQC
TWV OPYAVIOHWYV

» ATTOTEAOUV TOUG METAROAIKOUC TTPOOPONOUC OXEDOV OAWV
TWV GAAWV Blouopiwv.

> 2uleuyuara Twv udaTavlpAKwY PE TTPWTEIVEC (YAUKO-
TTPWTEIVES) Kal AITTiIdIa (YAUKOAITTIOIO) EKTEAOUV [ia TTOIKIAIQ
AEITOUPYIWYV, CUUTTEPIAAMPBAVONEVWYV TWV YEYOVOTWY TNG
avayvwplong TTou €ival oNUAVTIKA OTNV KUTTAPIKN
QVATITUCN, TOV METAOXNMUATIONO, KOl AAAEC DIadIKOTIEC.



———.
YAATANOPAKEZ

O1 udaTAVOPAKEC TACIVOUOUVTAI YEVIKA OE TPEIC OUADEC:

»Movooakxapiteg (monosaccharides) (kai Ta TTapaywya
TOUG)

Ovouadovtal €TTionc a1rAd ocAKyxopa (simple sugars) kai
OEV UTTOPOUV VA OIACTIACTOUV O€ MIKPOTEPA OAKXOPA UTTO
NTTIEC OUVONKEC.

»OAlyocakxapiteg (oligosaccharides) atroreAouvral ammo
OUO £WC OEKA ATTAQ KATAAOITTO CAKXAPOU.

»MoAucakyapiteg (polysaccharides).



MovooakxapiTeC

Ol yoVOOaKXAPITEC ATTOTEAOUVTAI TUTTIKA OTTO TPia £WG ETTTA ATOPA AvOpaKa Kal
Teplypagovtal €ite ws aAdoleg (aldoses) cite wg kKeTdleg (ketoses), avaloya
ME TO AV TO UOPIO TTEPIEXEI IO AEITOUPYIKI) OPAda aAdeUdNC ) I OPAdA KETOVNG.

H atrAouoTepn aAdaln cival N YAUKEPAADEUDN 11 f,{]
Kal N atrAouoTepn KETOLN €ival N O1IUOPOEUAKETOVN. x“*c =
AuTa Ta dUO aTTAG 0AKXapa ovopalovTal TPI6deg H— rl — OH
(trioses) e1Te1dn TO KABEVA TTEPIEXEI TPIA ATONA '
avOpaka. (|JI—I OH
‘EvVa¢ HovooakXapitng xapaktnpieTal wg CHO

D, €dv n oudda udpoguliou oTov UYPNAOG- :
TEPA APIOUNUEVO ACUPUETPO AvBpaka
(GvBpaKag TToU ATTEXEI TTEPIOCCOTEPO ATTO TO CI [LOH
AToNOo AvOpaka Tou KapBovuAiou)

. , , L-Glyceraldehyde
oxedlAleTal TTPOG Ta OECIA O€ PIa TTPOBOAN

CH,OH

|
C=0

CH,OH

D-Glyceraldehyde

Fischer, 6TTw¢ otnv D-yAUKEPAADEUDN. O1 oT1EPEOIOOUEPEIG HOPPEG EXOUV OXEDT
€I0WAOU-QVTIKEIMEVOU KAl Eival OTTTIKA EVEPYEC.



AAAOTPIOZH

1 CHO
, |
ApOnés 9 pooH
avOpdrwv
3 CH,OH

/

D-TAukepardeidn

T

1 CHO CHO
Ap1Bpds 7 H(:JOH HO(%H
O . AAAOTETPOZEY. HEOH
4 (|3HZOH (|3H20H
D-EpuOpoln D-Opedéln
1 CHO CHO CHO CHO
2 H(|30H HOCH HCOH HOéH
f\féggifw 3 H(:]OH H(|30H AAAOTIENTOZER HO(|3H HO(%H
4 HCOH HCOH HCOH HCOH
5 (leon (|3H20H (|3H20H (|3H20H
D-P1Bo6In (Rib) D-ApaBivoln (Ara) D-Euvdoln Xyl) D-Au§oln (Lyx)
/ /N VAN /N
1 CHO CHO CHO CHO CHO CHO CHO CHO
2 H(|30H HOClH H(|)OH HO(le H(|JOH HO(llH H(|JOH HO(llH
ApiOpda H(:JOH H(:JOH HO(::H Hoc:H HC:JOH HC|JOH HO(|JH HO(:JH
avBpdxav ,  goon HCOH HCOH HCOH HOCH HOCH HOCH HOCH
5 H(|30H H(|JOH H(|30H H(|JOH H(|30H H(|JOH H(|JOH H(|30H
6 C|H20H (|3H20H (|JH20H (|JH20H (|JH20H (|3H20H C|H20H c|H20H
D-AAA0ln D-AAtpoln D-TAukoln D-Mavvoln D-T'oudoln D-I66Tn D-Taraxtoln D-Taroln
(Gle) (Man) (Gal)

AAAOEEOZEXL



1 C|)H20H
fféggiﬁw 2 (|3 =0 KETOTPIOZH
3  CH,0H
A1udpouaxkerovn
1 (|3H20H
Ap16pog T KETOTETPOZH
avOparwv 3 HCOH
4 (|3H20H
D-Epu0Bpourdoln
1 CH,0H CH,OH
2 =0 ¢=o
ffé?,gf;fw 3 HClOH HoclH KETOITENTOZES
4 HCOH H(|JOH
5 (|3H2OH (|3H20H
D-Pi1foudrodn D-EulAouroln
/N YRR
1 CH,0H CH,OH CH,OH CH,OH
2 C: =0 (:3 =0 (:3 =0 C:J =0
Apbpse 2 HCOH HO(‘IH H(|30H HOClH CTOESOES
avbpdxav o poon HCOH HOCH HOCH -
5 H(|JOH H(|30H H(|JOH HCllOH
6 (|:H20H (|)H20H C|H2OH (|:H20H
D-Wikoln D-®pouktoln D-XopBoln D-Taykapoln



OI HOVOOOKXAPITEC UTTAPXOUV O€ KUKAIKEC KOI AVWUEPEIC MOPPEC

I H R—O H
e - T ~ S A
R—0 -+ fﬂx —_— C
/
7 o 7 om
Alcohol Aldehyde Hemiacetal
CH,OH
H O —0
N/ H H
N / i \|
el 6 OH / HulakeTaAiko
260 CH,OH HO OH <:| ,
H | H ?'(‘_()/11 / ( ( UBPOEUAIO
“()J C—H lll/lll .‘-.\* /“ “ ()“
. | —== o (I\ Cyclization a-n-Glucopyranose
H— C—OH 3 9 .
| HO "N, ¢ 0 , AV(JL)USpI’]

: . 5 \ CH,OH
H— C—OH H OH \ —0

) | ll/” \()ll

CH,OH

2 0 ()ll H
D-Glucose </ > ll() ( _(/ll
/ H ()H

Pyran B--Glucopyranose
HAWORTH PROJECTION FORMULAS



OI1 KETOVEC UTTOPOUV VA avTIOPACOUV O€ TTEVTAUEAN OAKTUAIO
TTou oxnuartidetal Bupidel poupavio

H

v .-'"".-.-
R—O, 7+
Alcohol
' CH,0H
1] |
C=0
:,
HO— C—H
H— C— OH
N
H— C—OH

y
" CH,0H

n-Fructose

C

H'I

...\_\3 1.---..-'

-
R HD

Eetone

HOH,(

-

—.-1._

/
\(..

OH H

)

Furan

HO
5 |

E—0O R"
AN {,x"
AN
R OH
Hemiketal
HOH,C _~Y~_ cHoH
H HO
H OH
__= OH H
' ——  g-o-Fructofuranose
e
CH,OH =
I .
1_‘5 f Cyclization
'E] o
-\_\_\--E:t"-
__\t__ }
— 0
HOH,C OH
H HO
H CH,OH
OH H
F-n-Fructofuranose

HAWORETH PROJECTION
FORMULAS



Emiyepn

Eival oTepeoicopepn TTOU dIAPEPOUY OTN JIAUOPPWON
eCAITIOC TNC DIAPOPETIKNG BE0NC TTOU KATAAAPBAVEI TO
UOPOCUAIO EVOC QOUMMPETPOU aTOUOU AvBpaKa TT.X.

HD&“‘CHE HD"‘HCHZ HDK‘CHZ
H 1 O H H ! 0 H oH I 0 H
OH  H OH  |OH o H
OH OH OH OH H OH
H OH \ H ! L
Glucose Mannose Galactose

H pavvodn cival emigepES TG YAUKOZNG oT1o C, Kal n
yaAaktoln ato C,.



Mia TToIKIAIa XNUIKWY KAl EVCUPIKWY aVTIOPACEWY TTAPAYEI
TTapaywya (derivatives) Twv ammAwy ocakxapwv.

H— C—0OH
[IC)—('ll—lI

ll—t'll—(}ll
H l'll OH

I
CHyOH
p-Glucose

OcEa oakxapwyv

Oxidation
at C-6

Oxidation at
C-1 and C-6

COOH

I
H—C—OH

I
HO—C—H

I
H—C—OH

H—C—0H

CHyOH
p-Gluconic acid

H— C—0OH
HO— C—H

H— C—OH
H— C—0OH

COOH

p-Glucuronic
acid (GlcUA)

COOH
I

H—C—0OH

HO—C—H

H—C—0OH

H—C—0OH

I
COOH

p-Glucaric acid

CH,OH

H 1 0. oH HO
OH H
HO H H

H  NH, H  NH,

CHOH

OH

A-p-Glucosamine F-n-Galactosamine

AUIVOOAkxapa

HOH,C Y. H

H H
H OH

OH
2.Deoxy-c-nribose

Aeocuoakyapa



-
[[UKOCITIKOC DEOUOC

CH,OH CHOH

HUIOKETAAIKO
udpPOogUAIO

MaATéln
(e-D-I' AuKkoTmupavouAo-(1 — 4)- a-D-YAUKoTTUpavoln



Aoun KoIvwyv OIoOKXaAPITWY

Free anomeric carbon

(reducing end)

CH,OH CH,OH
HO O Q
OH O OH HOH
OH OH

Lactose (galactose-5-1,4-glucose)

CH,OH CH,OH
0 O, H
OH o HO 7
HO CH,OH
OH OH

Sucrose (flucose-1a-32-Ffructose)

CH.OH CH,OH
[I{Q ‘@
OH OH

Maliose (glucose-x-1,4-glucose)

(IL(}[I "[I.(}[I
OH
HO
OH OH

Cellobiose (glucose-g-1,4-glucose)

Simple sugars

Q Glucose
<:> Galaciose
Fruciose
CH3;OH Q

(0]

OH
HO 0

|
OH iy

(8]

OH HOH
HO

OH
Isomaliose (glucose-x-1,6-glucose)



Aoun KOIVWV TTOAUCOKXOPITWV

Amylose
CH.OH lII"[I .(]lII lII"[I .(IIII CH,OH

.

Amylopectin



———.
[AYKOAY 2H

O1 £peuveg Tou Louis
Pasteur mavw otn UpwonN
TWV OTAQUAIWY ATTOTEAECAV
TIC TTIPWTOTTOPIAKEG MEAETNG
NG YAUKOAUONCG.

Mola elvall n xnuikn Baon
Kol N AOYLKN auTOoU TOU
KEVIPLKOU pETABOALKOU
LLovomaTtioU- PE aAA
AoyLa, twe AeLToupyel n
YAUkOAuon;




[lepiypapua

* [lwg TTPAYPATOTTOIEITAI N KUTTAPIKN TTPOCANWN TNG YAUKOCNG;
* [lola gival Ta acIKA XapaKTNPIoTIKA TNG YAUKOAUONG;

« [arti eival onuavTikeS yia TN YAUKOAUON 01 OUCEUYUEVEC
QVTIOPAOEIC;

* [loieg gival o1 XNUIKES I010TNTEC KAl TA XAPOAKTNPIOTIKA TNG
TTPWTNG PAoNS TNS YAUKOAUONG;

 [loieg gival o1 XNUIKEC I01I0TNTEC KAl TA XAPOAKTNPIOTIKA TNG
deUTEPNG PACNC TNG YAUKOAUONG;

 [loieg gival ol petaoAikég Tuxec Tou NADH kai Tou
TTUPOCTAPUAIKOU TTOU TTapAyovTal oTn YAUKOAUON;

* [wc¢ puBuilouv TN YAUKOAUON Ta KUTTOPQ;

«  XpNOIUOTTOIoUVTaAl GAAQ UTTOOTPWHATA TTANV TNG YAUKO(NG OTN
YAUKOAUON;

» [lwc¢ atrokpivovTal Ta KUTTAPA OTO UTTOEIKO OTPEG;




KUTtTapIikn TpécAnyn tnS YAUKO(NG

* Ta TOAIKG popla TNG YAUKOCNG OEV
UTTOPOUV va dlaoXioouv EAEUBEpPQ
TNV TTAQOUATIKN MEMBPAVN TWV
CWIKWV KUTTApwvV. 'ET01, 0 puBuog
TTPOCANYNG TNG YAUKOGNG
OIEUKOAUVETAI ATTO TTPWTEIVEG
LUETAPOPEIC.

e OI TTPWTEIVEC AUTEC TTOU
ovopadovtal GLUT, €wg GLUT;
aVIKOUV aTnV idla OIKOYEVEIQ KAl
arroreAouvTtal amro 500 Trepitrou
AMIVOEIKA KaTAAOITTQ,
xapaktnpifovTal O€ ATo TNV
TTapouacia 12 diaueuBpaviKwy
THNUATWV.




-
Ta YEAN TNC OIKOYEVEIOC £XOUV DIOKPITOUC POAOUC.

» O1 GLUT, ka1 GLUT, pyetagopeic BpiokovTtal o€ OAa aXedov Ta
KUTTOPA Kal gival utteuBuvol yia Tn Baoikn TTpocAnyn 1NG
YAuKO(nG. To Ky, eival trepitrou 1mM, onuavTikd pyikpoTepo atrod 1a
pualoAoyika eTTiTreda TNG YAUKOLNG OTO aipa (4 — 8 mM).
ETTONEVWG O HETAPOPEIC AUTOI HETAPEPOUV OUVEXWGS YAUKOLN
MECQ OTO KUTTAPO PJE OTOBEPR OUCIOOTIKA TaXUTNTA.

» O GLUT, atmravra oTto nmmap kai 1o B-KUTTapa ToU TTayKPEATOG Kal
EXEI TTOAU uynAn nign Ky, yia 1n yAukodn (15 - 20 mM).
ETTopévwe N YAUKOLN EICEPXETAI OTA Opyava AUTA JOVOV OTavV
UTTAPXEI MEYAAN OUYKEVTPWON YAUKOCNG OTO aija.

Me Tov TPOTTO QUTO TO TTAYKPEAG UTTOPEI va «aloBaveTam 1a
etTitreda TNG YAUKOING OTO aipa Kal va puBuicel avaloya tTnv
TaXUTNTA £KKPIONG TNG IVOOUAivNG. ETITTAE0V N YAUKO(N 10€pxETal
OTO ATTAP YIO VA EVATTOONKEUTEI OTN MOPPI) TOU YAUKOYOVOU UOVO
oTav gival agdovn.



» O GLUT,, €xel mun Ky, SmM kai yeTa@Epel TN
YAUKO(N HEOQ OTA PUIKA KAl OTa KUTTOPA TOU
NITTWOOUC 1I0TOU.

H £kkpion TNC IVOOUAiIvVNG OTav TA €TTITTEOQ TOU
OaKXAapou gival upnAd, odnyei otV TaxEia augnon
TOU apIBuou Twv peTagopewyv GLUT, otnv KUTTAPIKA
HEUPBPAVN KAl ETTOPEVWC TTPOAYEI TNV TTPOCANWYN TNG
YAUKOCNC QTTO TOV MUIKO Kal ToV AITTwon 10TO.

» O GLUT;, Tou atravTta ato AeTITO £VTEPO, AEITOUPYEI
TTPWTAPXIKA WC METAPOPEAC TG PPOUKTOLNC.



2TO JOVOTTATI TNG YAUKOAUGONG £va JOPI0 YAUKOCNG METATPETTETA,
MEoa aTTd pia TTopEia OEKA eVCUMIKA KATaAUOPEVWY BnUaATwy, o€ dUo
MOPIa MIaG Evwong 3 aTOpwV AvBpaka, TO TTUPOOTAPUAIKO.

[0 KATTOI0UC 1I0TOUC (VIO TTOPADEIYHUA TOV EYKEPAAO, TOV HUEAD TWV
VEQPWYV KOl TOUG TaXEWG CUCTTWPEVOUG OKEAETIKOUG MUG) Kal yia
KATTOIa KUTTAPA (OTTWG Ta EPUBPOKUTTAPA KAl TO OTTEPUATOKUTTAPA),
N YAUKOZN atroTeAei TN povadikn TNy METABOAIKNG EVEPYEIQGC.

EmirpooBeTa, 10 TTPOIoV TNG YAUKOAUGNG —TO TTUPOOTAPUAIKO— Eival
EVaG TTOAUXPNOTIKOG METABOAITNG, dNAQdK uTTOPEi Va XpNOoIPOTToINOEI
ME TTOIKIAOUG TPOTTOUG.

O1 yIKpoopyavIouoi, Ta GUTA Kal Ta {wa (METACU TWV OTTOIWV Kal O
AvOpwTToC) diekTrepalwvouV TIG 10 avTidpacelc TNG YAUKOAUONG JE

TTAPOMOIO TPOTTO, AV KAl Ol PUBUOI TWV ETTIMEPOUG AVTIOPACEWYV Kal Ol
TPOTTOI PUBUICHC TOUG dlagEpouV aTrd £idocg o€ €idoc.

H yAukoAuan avaéperai eTionc w¢ 1O UOVOTTATI
Embden-Meyerhof (n Warburg)



H yAUKOAUGN atroTeAciTal atto OUO PACEIC.

» Katd tnv TpwTtn @acn tnS YAuKOAuonc, n YAukodn Ba
PWoPopUAIWBEei oTov C-1 Kal oTov C-6 KAl 0 OKEAETOC
TNS YAUKOZNG TToU aTtroTeAEiTal atro £€1 AToua avOpaka
Oa diaoTraoTei o€ dUO POPIa 3-PWOPOPIKNC
YAUKEPAADEUONC, Evwoncg TpIwV aTéuwy AvBpaka. 21NV
TTPWTN PACcN KaTavaAwvovTal duo popia ATP.

» To OeUTEPO NUIOU TOU YAUKOAUTIKOU JOVOTTATIOU
TEPIAAUPBAVEl TTEVTE AVTIOPACEIC TTOU METATPETTOUV TN
LMETAPBOAIKN evEPYEIQ TWV OUO POPIWV TNG 3-PWAPOPIKNAG
YAUKEPOADEUDNC 0€ OUO HOPIA TTUPOOTAPUAIKOU,
TTaPAYoVTAG OUVOAIKA TEOOEPQ popia ATP.



QA2ZH 1" [pwtn avridopaon (Pwaoopuliwon TNG YAUKOZNG)

°CH,OH Ta KUTTAPIKQA TTAEOVEKTIMATA
q 2 0] NS QWO POPUAIWONG TNG
D-yAukodn 4 gH i o HOH YAUKO(GNG:
HO — * H pwopopuAiwon kparta
H  OH TO UTTOOTPWHO PECT TO
ATP \ KUTTGpO.
E€oxkivaon , ,
Mg** yAUKOKlvdono . AIGTHP?J XGIJFI)\H v
ADP \! EVOOKUTTAPIO CUYKEVTPWON

NG YAUKOZNG EUVOWVTAG TN

CH,0PO%~ , ,
’ 0 ’ dIEUKOAUVOUEVN dlaxuon
H H NG YAUKO(NG JECQ OTO
6-Pp@OoPOopPIKN - OH H )
D-yAukoln (G-6-P) HO OH KUTTAPO.
H OH = H eguvoikr Bepuoduvapikn

, auTAG TNG TTPWTNG
B avTidpaong Tnv KabioTa
AG =-33,9 kd/mol onMavTikr) 6€on pubuiong.



Ta 100€vupua TNG ECOKIVAONG

Fasting blood glucose
—
Vmax

Glucokinase

Enzyme activity

Km

""""" 4

Vmax .
Hexokinase

S

j I | 1 g

5 10 15 20
Glucose concentration (mmol/l)

oS

Km

(glucose sensor)

YT1rdpxouv T€00€pa I00EVEUUQ
TNG £COKIVAONG OTOUG
TTEPIOCOTEPOUG (WIKOUG I0TOUG.
H e€okivaon | gival o TUTTOG TTOU
ETTIKPATEI OTOV EYKEPAAO.

H e€okivdon oToug OKEAETIKOUG
MUG gival Eva Peiypa Twyv TUTTwv |
(70% €wg 75%) kai 1l (25% €wg
30%).

H Ky, yia tn yAukodn eivai 0,03
mM yia Tov TUTTO | KOI 0,3 MM
yia Tov TUTTO |l.

To 100évCupuo IV TNG €€okivaong, TTou ovouadeTal YAUKOKIVAGT), EKQPAleTal KAaTd KUPIO AOYO OTO
ATTaP Kal TO TTAYKPEQG. H yAUKOKIVAOoN YiveTal HETABOAIKA ONUAVTIKI HOVO OTAV TA ETTITTEDA TNG
YAUKOCNG Tou ATTATOG aug¢nBouv TToAU (YIa TTapAdEIypa JETA aTrd TV KATAVAAWGON £VOG
YEUUATOG TTAOUCIOU 0€ udATAVOPAKEG), 0ONYWVTAG TNV TTEPICOEIA TNG YAUKOLNG OTIC NTTATIKEG

aTTOONAKEC TOU YAUKOYOVOU.




PAZH 11 Acutepn avrtidpaon (loouepeiwon TS YAUKOZNC)

6-p@wopoplKn -
D-yAukoln (G-6-P) HO

CH,O0P0O2
O H
H
OH H
OH
H OH

AG =-2,92 kdJ/mol

—204POCH,,

6-PWOPOPIKN -
D-@ppouktoln (F-6-P) H

DPwogoyAukoiocopepdon 9

Y
O<_ CH,OH
H HO
OH
OH H

AuTn n pikpn TIPA TNS AG onuaivel 611 N avtidpaon
BpioKeTal KOVTA OTNV ICOPPOTTIO JECA OTO KUTTAPO

KAl EUKOAQ QVTIOTPEPETAL.

AuTtn n avTidpaaon givai
armrapaitnTn yia dUo AOyoug.

[MpwToV, TO ETTOUEVO
Brina TNG YAUKOGAuUONG
gival n euwo@opuliwaon
otov C-1 Kal 10
NUIOKETAAIKO —OH NG
YAUKOCNG Ba ATav 1110
OUOKOAO va
PWOPOPUAIWBEI atr’ O,TI
MIQ Q1A TTPWTOTAYNAG
udpoculopada.

AeUTEPOV, N I0OPEPEIWON
o€ PPOUKTOLN (ME MIa
KapBoVvUAIKA oudda oTn
Béon 2) evepyoTrolgi Tov
C-3, dleukoAUvovTag TN
didoTracn Tou decuou C-
C katd 1O TETAPTO BriUa
TNG YAUKOAUONG.



DAZH 1" Tpitn avtidpaon (Pwo@opuAiwon TS 6-P ¢poukTdlng)

~20,POCH,

O <_ CH,OH ] ] ]
6-POPOPIKN - H 1O = Omwg n TTpwTN avtidpaon
D-@ppouktoln (F-6-P) H OH deopEUEl TO KUTTAPO VA

OH H TTPOCAABEl YAUKOLN, N
ATP \ avTidopaon TNG PO POPPOU-
, KTOKIVAONG DECUEVEI TO
Mg**] @wogogpourtorvion € KUTTOPO va JETABOAIlEl TN
ADP YAUKOCN TTapa va Tn JETATPE-
~20,POCH, CH.OPO WEeI 0€ KATTOI0 AAANO OAKXapPO

0 2™ - fl va TNV a1roBnkeUel.
1,6-81pwo@opi1krn - H HO = H yeydAn diagopd
D-@povktoln (FBP) H OH eAEUOEPNC EVEPYEIOS TNG

OH H avTidpaong, TNV KaBIoTa TNV
AG = —18,8 kJ/mol M0 ONUAVTIKA B€on
pUBMIONC OTO YAUKOAUTIKO
H icoppoTria TG avTtidpaong 1nNG MOVOTTATI.

PWOPOPPOUKTOKIVACNC BpioKeTAl
METATOTTIOMEVN TTOAU OECIA.



DAZH 11 : 410 avridopaaon (AvtioTpo@n aAOOAIK) CUUTTUKVWON))

~20,POCH, CH,0PO%"

O
1,6-61pwo@opi1kn - H HO
D-ppouktotn (FBP) H OH

OH H

AAGoAdon tng 81p@Wo@POPIKNG @

AG=-023 kyimol /' opovsaing N

H O
(|:H20Po§— o7
|
(|3:0 H—C—OH
|
CH,OH CH,0PO2"
POoPOoPIKN 3-PWOoPOYAUKEPIKN -
0106pofuvaxkerovn (DHAP) D-yYAuKepaASeiSn
(G-3-P)

2.€ (PUOIOAOYIKEGC OUYKEVTPWOEIG, N avTidpaon
OUCIQOTIKA €ival O€ ICOPPOTTIAL.



DAZH 1n: 51 avTidpaon (loopepegiwon TwWV WOPOPIKWY TPIOZWV)

AG =+ 2,41 kJ/mol

H O
CH,OPO2 [5) o7
| Ioopepdon |
C=0 TOV PWOPOPIKOY H—C—OH
| tp10{@V |
\/ -
CH,0OH N CH,OPO3%
Pwo@oplKnN 3-PWOPOYAUKEPIKN -
6106pofuaxkertovn (DHAP) D-YAUKepaAdeibn
(G-3-P)
96% 4%

MeTaBOAIKG evepyn HOPYN

AuTr) n avTtidpaon €MTPETTEI KAl OTA OUO TTPOIOVTA TNG avTidpaong TNG
aAdOAAONG va ouveXiooUv OTO YAUKOAUTIKO OVOTTATI KOI OTAV oudia KaBioTa
Ta aropa avBpaka C-1, C-2 kai C-3 Tou apxIkou popiou TnNG YAUKOING
Icoduvaua ue Ta aropa avBpaka C-6, C-5 kai C-4, avTioToIxa.




DAZH 2": 6" Avtidopaon (Pwopopuliwon culeupévn he ofeidwon)

\C/ , ,
| = H povadikn oceidoavaywyikn
@ H—C—OH avTidpaacn TS YAUKOAUGNC.
|
CH,OPO%"

= H evépyela Tou atrodideTal

3-PWOoPOYAUKEPIKN - ATTO TN METATPOTIN MIAG

D-YAUKepaASeidn

(G-3-P) aAdelidng o€ KapPOCUAIKO

0o¢U XpNOIYOTIOIEITAI VIO TNV
2B AguBpoyovéon TTAPAYWYI MIOC PLOPOPIKAS

2NAD® s 3-puopop- @ évwong uynAig evépyeiag,
2 NADH+2 H* KNG YAukeparGebing ToU 1,3-819WOPOYAUKEPIKOU,

0 Kal Tnv avaywyrn tou NAD*.

\C—OPO?
| 1,3-81pwo@oyAukepIKO
@ H—C<2 OH (BPG)



-
Mnxaviouog TnC avTidopaong waPopuUAiwong Tou

UTTOOTPWHATOC JE ONMUIoupyia OEOPOU UWPNANG EVEPYEIQC.

- — HS -fév(uﬁ-& =
0 | P T o@D | on06
S B, < i il N 3
H—E—OH — 1‘* — H—llC—GH — H—(%*DH v-;—i- H—?~OH
HyC(—0—(P ™ HyC—0—(P HiC=0—F ) " HyC—0—(P
3-Qwaopopikn 1,3-AIpuwa@OoyAUKEPIKO
YAUKEPQADEDGDN

1. H aAdeudopdada t1nG 3-P yAukepaAdeudng avTidpd e TNV OOUAPUOPUAIKN oudada
NG Cys149 tou ev{Uou kal oxnuaTiCeTal Yo BEIONUIOKETAAN.

2. H doun authy ogeidwvertal attd 1o NAD* 1Tou BpiokeTal ouvOedEUEVO ETTAVW OTO
EvCupo, OTTOTE oXnMarTieTal Evag BeleoTEPAC TTAOUCIOC O€ EVEPYEIQ.

3. O Beieatépag pwao@oAuctal atrd 10 Pi, omrdte amreAsuBepwveTal 10 1,3- dIPwo-
(POYAUKEPIVIKO KOl avayevvaTe 1O EVCUO.

To NADH trou tTapayetal mTavw o1o £VCUUO gival XaAapOoTEpa auvOEDEUEVO Kal
€101 avTikaBiotaTal amo to NAD* Tou dilaAUuaToc.



. ____________________________________________________________
DAZH 2" : 71 Avtidpaon (Metapopd @uwaoPopIKiC opadag)

O

\C — OPO%
9 | 1,3-81p®O@POYAUKEPIKO
H—C2-0OH (BPG)
|
CH,OPO%
2 ADP

M\“L Kivdaon tou
/ P@OOPOYAUKEPIKOU

2 ATP
Y
(|ZOO_
3-(PDOPOYAUKEPIKO
2 H(liOH (3-PG)
CH,OPO%™

= H KIvdon Tou QO POYAUKEPIKOU PETAPEPEI Pia PUOPOPIKH opada atro
10 1,3-019pWapoyAuKkepIkO aTo ADP yia Tov axnuaTtiono evog ATP.

= [lapd tnv TOAU apvnTikn TiA TS AGO’, n avTidpaon TnG Kivaong Tou
PWOPOYAUKEPIKOU BpioKeTal O€ I00PPOTTIa 0TA £puBpokuTTapa (AG =
0,1 kd/mol).



EEE—————
DAZH 27 : 81 Avtidpaaon (evOouOopIOKA METAKIVNON PWOPOPIKAC OUAdAC)

COO~
9 H(|30H 3-PWOPOYAUKEPIKO O Opo¢ poutdon
| B-PG) XPNOIJOTTOIEITAl VIO
CH,0PO%~ é¢viupa, Ta oTToia
- KAaTaAuouv Tn
Mg2* Moutdaon tou U&TGKiVF]OT] H1ag
POOPOYAUKEPIKOU AEITOUPYIKNG
oMadaC HECQ OE
(lloo— Eva JopIo
. 2-P®OOPOYAUKEPIKO UTTOOTPWHATOG.
2 H(|JOP0§ (2-PG)
CH,OH

H dia@opd NG EAeUBEPNC eVEPYEIO AQUTAG TNG avTidpaong €ival
TTOAU pIKpPN UTTO TIC KUTTAPIKEC ouvOnkec (AG = 0,83 kd/mol oTa
gpuBpoOKUTTAPQ).



O uNXavIopocg Tne avtidpaoncg tng poutaonc tov dwodoyAukePLKOU

Dwogoiotidivn

0. O
C00~ 4 (|)| /:( coo—\P/
| A _ ﬁ"’ | / AN B /:(
HO—O O—PEN N ——> HC—0 o
| | | N\/NH
HC—0_ 0 O- HO—0, /0
N/ N
N\ BH  \
-0 O -0 O

| N
O
COO~ <|?|)
H(|]—O—I|’—O‘
H,C—OH O~

H kaTtaAuTikr} His'83 oT10 evepyd KéVTpo TNG
MOUTAONC TOU QWOPOYAUKEPIKOU TNG E. coli
To €vCupo atraitei pia hikpn moodTnTa 2,3-
BPG yia va ¢uwo@opuliwaoel TNV 10TIOIVN
TTPOTOU TTPOXWPNOEI N avTidpaaon.




. ____________________________________________________________
GAZH 21 : 9" Avtidpaon (ApuddaTtwon)

COO~
| . 2 - PDOPOYAUKEPIKO = H avridpaon aut)
2 H(fOPO3 (2-PG) oxnuartidel Eva
CH.OH PWOPOPIKO
2 UWNAAC EVEPYEIAC
KaT& TNV
K+, Mg2* Evodon @ TTPOETOINAGIA VI
2 H.O / TN ouvBeon Tou
SN ATP.
COO~ " 2 € KUTTAPIKEG
| P®»OoPOEVOAOIIUPO - ouvenkec N AG
2 C—O0—PO3" OTAPUAIKO : . .
gival TTOAU KovTa

(|3|H2 / (PEP) OTO MNOEV.



DAZH 21 10" AvTtidpaon (MeTtagpopd pwoPopIKNG ouadac)

COO~
| ®OOPOEVOLOIIUPO -
2 C—O0—P0O% OTU@PUAIKO
I (PEP)
CH,
2 ADP
K+, Mg2* Kivdon tou @
2 ATP ITUPOOTAPUAIKOU
C|OO -
9 C=—0 ITupoota@uAlko
|
CH,

* HK,, otoug 25°C eival 3,63 x 10° ko eivat oadeg OtLn avtidpaon tng
KLVALONG TOU TTUPOOTODUALKOU VOl LETATOTILOMEVN TTOAU Ttpo¢ Tta Se€LaL.

* HmoAU vPnAn apvntkn tun AG (ota epuBpokuttapa, -23,0 ki/mol)
KaBLotd tnv avtidpaon katdAAnAo otoxo puBLLONG TNG YAUKOAUONCG.



AVTIOPAOCEIC TNC YAUKOAUCONC

Bnua Avtibpaon
1 [Aukoln + ATP —» 6-gpwogopikn yAukddn + ADP + H™
2 6-Pwopopikn YAUKO(N —= 6-pwOPOPIKN PPOUKTOLN
3 6-Pwopopikn @pPouktodldn + ATP —p
1,6-619wopopikn ppouktoln + ADP + H™
4 1,6-Mpwopopikn ppouktdln —=
pwopopikn 01udpofuaketovn + 3-pwopopikn yAukepaAdeiidn
5 Pwogopikn dudpouakeTovn —— 3-pwopopikn yAukepaAdeiidon
6 3-®wopopikn yAukepaAde(idbn +P; + NAD" ——

1,3-01pwopoyAukepikd + NADH + H™
1,3-AipwopoyAukepiko + ADP —== 3-pwopoyAukepiko + ATP
8 3-PwoPOoyAUKEPIKO —= 2-pWOPOYAUKEPIKO
2-PwopoyAukePIKO —= pwopo-evoronupootapuAiko +H,0
10 Pwogo-evolonupootagulikd + ADP + H™ — mupootaguiiko + ATP
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