EVOAANOKTIKEC HETAPBOAIKEC TTOPEIEC TNC YAUKOLNG

ST D B ot
. . ~ Treviodwyv
#Mueg, rmap N
/ eYKEQPAAOC . \\
TTUPOOTAPUAIKS l PIB6N + NADPH

yohakTiké  CO, + H,0O "Aukogn

| ]

v

‘EKKpION OTO Qipa
Kal Tpo@odoaia
TWV I0TWV



- _______________________________________________________
APOUOC TWV PWOPOPIKWYV TTEVTOLWV

* O 0OpOUOGC TWV PWOPOPIKWY TTEVTOLWV AEITOUPYEI
BaoiKa w¢ avaoAIKO HOVOTTATI TOU JETAPOAIONOU, TO
OTTOIO XPNOIMYOTTOIEI TA £CI ATOPA AvOpaKka TNG YAUKOLNG
yia TN ouvBeon 1reviolwv Kal avaywyikn¢ duvaunc.

e [lapoAa autd, 10 JETABOAIKO QUTO UOVOTTATI UTTOPEI
KATW aT1TO €10IKEC OUVONKEC va OCEIdWOEl TTANPWGS TNV
YAUKOCn o CO, Kal VEPO.

 Tonmmap, o AITTwdNG I0TOC, Ol OPXEIC KAl OI YAAQKTOQPOPO!
adEVEC TWV BNAAoTIKWY gugavi(ouv uwnAd eTTITTEdA TWV
eVCUUWV TOU OPONOU TWV PWO@POPIKWY TTEVTOLWV. 2TNV
mTpagn 10 30% TNG YAUKOCNG TTOU pETaBOAIleTal OTO
NTTOP, XPNOIMOTTOIEI TO OPOUO TWV PUWTPOPIKWV
TTEVTOCWV.



- _______________________________________________________
APOHOC TWV PUWOPOPIKWYV TTEVTOLWV

* O1 avTIOPAOCEIC TTOU YivovTal OTOV OPOUO
TWV QWOPOPIKWYV TTEVTOWV OlIaKpivovTal
o€ OUO TuNUATA:

* TIC AVTIOPACEIC TOU OCEIOWTIKOU NEPOUC ME
OKOTTO TNV TTapaywyn mTevrolwyv Kal
avaywylknc duvaung.

* KQI TIC UN OCEIOWTIKEC AVTIOPACEIC, UE
OKOTTO TNV EVOOUETATPOTTN TWV CAKXAPWV.



6-P yAukodn

AvTIOPAOEIG o™ APOMOE TON
OGEIOWTIKOU j\‘ P 0OZOOTIKON
LEPOUC 5P pouroln NENTOZON

/|

5-P piBoln (Cs) 5-P guhourdln (Cs) »a

GAP(C,) [I- P oedoeTrTouloln (C,)

e

[G-P @pouKkTdlNn(C ﬂ 4-P gpuBpoln (Cs) 5-P uhouAdln (Cs)

Mn oCEIOWTIKEC
GVT|6pGG£|g [6 P (ppOUKTOCr](Ca ]\

GAP (C,)




AVTIOPACEIC OCEIDWTIKOU NEPOUC

*“04POCH,
O
OH 6-dwodopkn
HO OH  a-D-yAukdln
OH
NADP*
Adudpoyovacon 6-P yAukolng
NADPH| + H*Y
#~0,POCH,
O
OH O 6-Owooptkn YAUKOVOAOKTOVN
HO
OH

Q¢ To MPWTO BAMA UG CNHLAVTLKAC TTopELac, N avtidpaon ivol TTPAKTIKA KN
OVTLOTPETTN Kol avotnpa puBullopevn.

H adpudpoyovaon tnc-6-pwodoptkrc yYAukolng avaoTtEAAETOL LOXUPA OTTO TO
nipoiov tn¢g, to cuveviupo NADPH



COO™

Q_OSPOCHQ HCOH
O ukovoAaktovaon HOCH
OH O >
HO / \; HCOH
OH H,O H*
HCOH

6-P-NA\ukovoAaKtovn
CH,OPO4%~

6-PwaodoyAukoviko

H yAUKOAQKTOVN TTOU TTOPAYETOL OTO TIPWTO Bripa elvoit uSPOAUTIKA
aotadng kat ypnyopa vdiotatal po avboppntnudpoAucn mou avolyel
ToV SAKTUALO, Vv Kol TO €VIUL0 YAUKOAQLKTOVAOT ETILTOXUVEL QUTH TNV
avtidpaon.



COO~ H 00~
| 1 |
H(‘JOH NADP+ [NADPH H?OH
ok \_J o
| > |
HCOH Adudpoyovaon tou HCOH
| 6-dwaodpoyAukovikov |
HCOH HCOH
| |
CHy0PO 3%~ . CHy0PO 32~

6-dwodoyAukoviko

H*  [cOo,

\_J

3-K€T0-6-P-yAUKOVLKO

[Topeiec TTou xpeialovral NADPH:

Ny
7

(|]H2()H

C=0

|
HCOH

HCOH

|
CH,OPO 42~

5-P D-Pi1Bouldln

BioouvBeon AITapwyv og¢Ewv, XOANOTEPOANG,
vEUPOODIaRIOAOTWY, VOUKAEOTIOIWY K.A.TT.



NADH kar NADPH

NADH NADPH
. . C—NH;
T ]
ik _—0
0"',/0?(//0\\ ? \'\A‘
o=P-0 ) | NHz e ‘ "f”’




‘ MINAKAZ 20.4 Iotoi pe gvepyd TNV mMopeia TV PWOPOPIK®WY MevTolwy.

Iotoc Agitoupyia
Emveppidia 2uvBeon otepoe1dwy
Hriap 2uvBeon Aimapwv o&éwv Kal xoAnotepoAng
Opxeig 2uvBeon otepoe1dwy
Amwdnc 10to¢ 2uvBeon Aimapwv o&wv
QoBnKkec 2uvBeon otepoe1dwy
Maotoi 20vBeon Mmapwv o&éwv
EpuBpokuttapa Aathpnon tou avnypevou yAoutaBeiou
/
\
NH
MAukivn <
/C_—O
0
AoutaBeio (avnypévo)
{FAOUTAMUAOKUGTEIVUAOYAUKIVY ¥)




O poAoctou NADPH kat tng yAoutabelovng otnv npootacia amno
eAevBepec pilec oéuyovou.

02
lovilouoeg akTIvoBoAieg, @apuaKa, dIapPOr EVEPYOTTOINHUEVOU OEUYOVOU
l ATTO TA MITOXOVOPIA KATA TNV OZEIOWTIKI) ¢WOPOPUAIwoN, ....

AviOv _P—

uTTEPOEEISioU ©: ) H avnypévn yloutaBel-
2”+Ye 4vn (GSH) mpootatelel
Yngpof’gi’&o TOU H.O glutathione peroxidase 350 TO KL')TTCXpO KGTQO’Tpé-
udpoydvou e >~ ¢dovrog to unepofeibilo
H:]re‘ TOU USPOYAVOU KOL TLC
H,0 GSSG eAeVBepec pileg
EAcUBepnpida .Y ," udpoguliou.
udpoguAiou OH K4
®4’"' glutathione
reductase :
Oxidative cvlamage to NADP* NADPH + H* H OL’V ayewnon Tr]’C GoH
lipids, proteins, DNA OTtO TNV 0EELOWHEVN
/ nopdn tng (GSSG) amartel
Glucose » 6-Phospho- to NADPH mou ntapayestal

6-phosphate glucose lucono-d-lactone ' :
PR P 9 aro TNV aviibpaon tng

dehydrogenase adudpoyovaongtng 6-
(GeF) dwodopkrc YAUKOTNC.



O poAog Tou NADPH o1n puBuion diaxwpiopou TS 6-puwaPOopIKKC
YAUKOCNG METAEU YAUKOAUONG KAl TTOPEIAC TWV PUOPOPIKWY TTEVTOLWV.

Glucose

l lycolysis
Glucose b} > ATP

6-phosphate

pentose ® g iy A

phosphate NADPH
pathway

6-Phospho- E
gluconolactone :

Pentose
phosphates

Ortav 1o NADPH oxnuaricel
TaxuTEPQ ATTO O, TI
XPNOIMOTTOIEITAl YIA TNV
BioouvBeon, n augnuévn
OUYKEVTPWON TOU QVOOTEAAEI
TO TTPWTO £V{UPO OTNV 000
TWV QWOPOPIKWV TTEVTOJWV.
Q¢ atToTEAEOMQ, TTEQICTOTEPN
6-QWa@oPIKA YAUKOLN cival
O100€a1un yia Tn YAUKOAUON.



2.0voyn Twv
OCEIDWTIKWV
QVTIOPAC EWV

AvaBoAika
HLOVOTIATLOL
NADPH|+ H* NADPH|+ H*

©)
©)

C—H C—O H
| NADP+ | NADP+ |
H— C—OH H— C—OH H— C—OH
| Hy,0 | CO, \
HO—C—H HO—C—H % C=0
\ ' > | : > \
H G Ol 0.0 H G Ol 3] H— C— OH
| © pb3 | |
H— C—OH H— C—OH H— C—OH
| | |
HL—O0 —@ H,C—O0 —@ H,C—0 —@

6-P-yAukoln 6-dwodpoyAukoviko 5-P-ptBouloln



Mn oCEIDWTIKEC AVTIOPACEIC TOU OPOUOU
TWV QUOPOPIKWYV TTEVTOLWV

*  YTApXouv TEOOEPIC TUTTOI PUN OCEIDWTIKWY AVTIOPACEWY OTO
MOVOTTATI TWV QWOPOPIKWY TTEVTOLWV.

e AUTO TO TURMO TOU JOVOTTATIOU CEKIVA PE MIA ICOUEPEIWON Kal Evav
ETTINEPIOMO Kal 0ONYEi OTOV OXNMATIOUO EiTE S-PWOPOPIKNAS D-
pIBAING, cite 5-pwaopopiknc D-CUAOUAGING.

e AuTa T EVOIQUECO UTTOPOUV OTN OUVEXEIQ VA UETATPATTOUV O€
YAUKOAUTIKG evOIAUECQ 1} KAl va KATeEUBUVOOUV O€ BIOOUVOETIKEC
O100IKQOIEG.



CH,OH HC — OH HC =0
(‘] —O0 l‘l — OH H(|]OH
H(‘]OH - - H(|ZOH - - H(|]OH
H(‘]OH H(|]OH H(|]OH
(‘]HQOPOf_ (|3H20P032_ (|3H20P032_
5-P-P1Bouloln (ketdln) N EvebLOAn N 5-P-PAln (aAd6ln)

loopepacn tncdwodomneviolng. Auto to eviupo aAANAOUETATPENELTNV 5-pwodopikn
PLBOUAGTN koL TNV 5-dwaodopik pLROLN LEOW HLag evOLALEONC EVESLOANC.

H 5-pwodopikn ptoln mov mapAyeTaLOE QLUTH TV avTidpaon XpNOoLLLOoToLETaL YL
TN BloocuvBeon ocuvevlUuwV (ocuprephapfavopevwy twv NADH, NADPH, FAD, kot
B,,), vVoukAeotidlwv kat voukAgikwv o&ewv (DNA kat RNA).



CH,OH B (’IHQOH ] (‘IHQOH

c=o" Phosphopentose c—O_ C=0
e —" epimerase |~ ™ HB" & |

, n 7 H— COH C—OH HOSSGS=H
E B I e ’ < ‘

HCOH HCOH HCOH
| |
CH,0PO,* CH,OPO4>~ CH,0PO;%
Ribulose-5-P Enediolate Xylulose-5-P

Emipepacn tng dwodomnevtolngAutn n avtidpaon LETATPENELTNV 5-dwaodopLkn
PLBoUAGTIN o€ pLat AAAN keToln, TNV 5-pwodopikn EUAOUAGTN. Autn n avtidpaon
TIPOXWPA LECW LG EVOLALEONC evESLOANC AAAA Ttep AP AvVEL KO pLa avaoTpodn
otov C-3.

* Y& QUTO TO ONUELo, To povomatLExel dSnpovpynoet pa Se€apevr) pwodoplkwv
rievtolwv. H tiun AG® yia kaBepia amo tig duo teheutaieg avtldpAoELg
(LoopepLOopOU Kol ETILUEPLOMOU) Elval UKPR, KoL OL TPELS 5-dwoPOPLKES TTEVTOLEG
(ptBouAOTlN-pLBOIN-EUAOUAGTN) CUVUTIAPXOUV OE LOOPPOTILAL.

* To povormatiLExel eniong arnodwoel Suo popla NADPH yla kaBe 6-pwodopiki
YAUKOUN TTOU HETATPATINKE O€ 5-dwodopikn rtevtoln.



Ta eTOpeva Tpia BrpaTa avadiaTtdooouV TOUG OKEAETOUG TWV TTEVTE ATOHWYV
avBpaka Twv TTEVTOdWYV YIa va OXNPATIOOUV JOVADEC TPIWYV, TEOCAPWYV,
TTEVTE, £€1 KAl ETTTA ATOPWY AVOPAKA, TTOU JTTOPOUV OTr CUVEXEIA VA
XPNOIMOTTOINOOUV YIa TTOIKIAOUG NETABOAIKOUC OKOTTOUG.

[1aTi TTPETTEI TO KUTTAPO VA TO KAVEI AUTO;

[TOAU ouxva, n avaykn tou kuttapou yia NADPH €ival onuavTika PeyaAuTEPN
atTd TNV AVAyYKN yIa S-@uwa@opikn piRodn.

Ta eTTOMEVA TRiA BAMATA, ETTOPEVWC, ETTIOTPEPOUV KATTOIEC OTTO TIC JOVADEC
TTEVTE ATOPWYV AvBpaka oTnV 3-pwoPopIkr) YAUKEPAADEUON Kal TNV 6-
PWOPOPIKA PPOUKTOLN, TTOU UTTOPOUV va 1I0EAB0UV OTO YAUKOAUTIKO
MOVOTTATI.

To TTpoTEPNPA auToU gival OTI TO KUTTAPO €XEI KAAUWEI TIC AVAYKEG TOU O€
NADPH kai o€ 5-owo@opikr p1foln pe €va JOvVo PJoVOTTATI, aAAG TauTOX POV
UTTOPEI va ETTIOTPEWEI TOUG TTAEOVALOVTEC OVOPOKIKOUC METAPBOAITEC OTN
YAUKOAUQON.



Ol ETTOMEVEC PN OCEIDWTIKEC AVTIOPACTEIC TOU OPOUOU TWV Pw-
O@OPIKWV TTEVTO{WV KATAAUOVTAIl ATTO OUO OUAOEC EVCUMWV.

» TIC TOQVOKETOAQOEC TTOU PETAPEPOUV [Ia
OIaVOPOKIKN opada (BAuara 6 kKal 8) Kal

» Tnv 10avoaAdoAdon TTou YETAPEPEI LIa
TPIOVOPOKIKN opada (BApa 7).

MNavrore d0TNG TNG METAPEPOMEVNS OHADAG
gival jia KeTodn Kal OEKTNG MIa aAdOln.



AVTIOPACEIC TPAVOKETOAAONC

(’]HQOH (|:Ho
C—0 HCOH CHO
| | Transketolase |
NS
HOCH + HCOH < H(|]OH +
| |
H(‘]OH H(|]OH CH,OPO4*~
CH,OPO4%~ CH,OPO4%~
Xylulose-5-P Ribose-5-P Glyceraldehyde-3-P
(|]H20H
C—0 CHO CHO
| | Transketolase |
HOCH + HCOH < H(|]OH +
| |
HCOH HCOH CH,OPO4™~
| |
CH,;OPO4>~ CHsOPO4>~
Xylulose-5-P Erythrose-4-P Glyceraldehyde-3-P

(|]H20H
1

HOCH

HCOH

HCOH

HCOH

CH,OPO4*~

Sedoheptulose-7-P

(‘]HQOH
T

HOCH

HCOH

HCOH

CH;OPO4>~

Fructose-6-P



CHyOH

5 CHzOH 5 |
I — B
L\‘l'/ v:I =l ~ \?—E"l_DH
'h +‘J:_ C=0 ﬁ. *{f- A |-
I I —_— A ~H-—0-CH
EL., HOCH R ]|1_ |
| I [{l:(}f I
HCOH |
| ) - CHy0PO, -
CHzOPOg"
o-Xylulose-5F
CHO
Glyceraldehyde- 3P HOOH =
CHy PO,
ﬂHzDH < CHyOH
e ~N e
N s WS
N > =N | oH
A
R S
Y
HC =0 H:BE— E
HCOH
HCOH
HCOH
CH,OPO,
D-Ribose 5P \
| \
~- CHyOH w c:—xfm-l
II". il - — £ i
SN c=0 E Lotn
| }_
1y HOCH HDI:I-I
I
HCOOH R HTDI—I
|
HOOH HTCII-I
|
HOOH HTDI—I
CHpOPOs™ CH,OPO,*

Sedohepulose-T-F

Mnxaviguog TnG
avTIOPAONG
TPAVOKETOAAONC

> To kapBavidv TnG dIPuWTPOPIKAG
Beiapivng (TPP) aokei
VOUKAEOQIAN €TTidpacn oTnv
KapBovuloudda TngG KETOCNG Kal
oxnuaTi¢eTal NUIGAdEUdN, MHE
atmrotéAeoua tn diIdoTTaCn TNG
avlBpaKIKAG aAucidag Kal TNV
aTTeAEUBEPWON TOU TTPOIOVTOG TNG
aAdO(NG.

» H evepydg d1-avBpakiky opada
(YAUKOAOADEUON) TTaPAUEVEI
evwuévn otn TPP kal peTa@EpeTal
OTO UTTOOTPWHA TG aAdOCNG
OEKTN, OTTOTE KAl oXNUaTifeTal
évag véog deouog C-C.

» To TTpoIdv TNG KETOLNG
atreAeuBepwveTal kai n TPP
avayevvaral.



~ Avtiopaaon TpaveaAdoAaong

(|]H2OH
1
HO —CH

HCOH

|
HCOH

|
HCOH

|
CH,OPO4>~

Sedoheptulose-7-P

CHO

| Transaldolase
HCOH =

|

CH,OPO4%~

Glyceraldehyde-3-P

(‘]HO

HCOH

|
HCOH

CH,OPO42~

Erythrose-4-P

_|_

(|]H20H
C=0

HOCH

|
HCOH

|
HCOH

|
CH,OPO,*~

Fructose-6-P



.
Mnxaviouog TS avridpaonc TpavoaAdoAdong

— CH,OH

CH-0OH

& I
— Lys —NH, \\ =0 — s B—N=C
: | T OH |

HO—C —H

H—C—0H

I
R

B—N=—C

| .
Em—(lz—n .

|
“_{l'_“” |[—n:|:—{]1[

CHyOPOL CH,OPO,*

Glyceraldehyde-3-P
I [3{}\

I

| C=0

— s I
HO—C—H

][—Ell—{}][

H—C—0OH

CHZOPO,

CH-OH

Frucense6-F

]l[
H—_C —0OH {}=ti: . I ---"--.

HO—C—H
b

H—C—<0—H

I
R

%'ﬁl RCHO (Erythrose-4-F)

¥

£|ZII3E3'H

CHyOH B—N=0C

H
HO—C—H

.-""f;

—_—

— @ N—C

Enamine

CH-OH

i
)
HO

b
H

» Havtidpaon apyilel he

TOV OXNUATIONO UIag
Baoncg Schiff yetagu NG
AMIVONAdag MIag Auaivng
TOoU evCUMOU Kal TOU
UTTOOTPWHATOG TNG
KETOCNG. H TTpwToviwaon
NG Bdong Schiff odnyei
oTNV aTTEAEUBEPWON TOU
TTPOIOVTOG TNG aAdOING.

» H 1pI-avBpakikry opada TTOU TTAPAUEVEI
deoeUNEVN OTO EVCUUO TTPOOTIOETAI OTO
UTTOOTPWHA TNS aAdOCNG, OTTOTE KAl
oxnuartidetal évag véog deouog C-C.

» H avtidpaon oAoKANpwveTal Y TNV
aATTEAEUBEPWON TOU TTPOIOVTOC TNG KETOLNG
AOYwW TNG UdPBAUCNG TNG Bdong Tou Schiff,
OTTOTE TO £VCUUO avayevvaTal.



_________________________________________________________
KaTta TNV pn ogeidwrikn ¢paon Tou OpOuouU
TWV QWOPOPIKWYV TTEVTOLWV:

* O1 avTIOPACEIC €iVAIl AVTIOTPETTTEC

« Aegv TTapAyeTAl, OUTE KATAVOAWVETQ
EVEPYEIA KAl avaywyikn duvaun

e 2KOTTOC TWV AVTIOPATEWYV AUTWV Eival:
1. N EVOOUETATPOTIN TWV CAKXAPWV

2. N 01a0UVOECDN TOUC UE EVOIAMETO TNG
YAUKOAUONC.



2.Uvoyn Twv un
OCEIDWTIKWV
QVTIOPAC EWV

H
H-— (|]*OII
¢—o
H—(|Z*OH
H—(|]—OH
HO—0—@

2

5-P-PiBouAdln

H

3-Owodopikn
YAukepaAdelidn

C—O0—@

4. looyepaon
5. Emuepdon
6. TpavokeToAdon
7. TpavoaAdoAdon

o) 8. TpavokeToAdon
-
H— (|‘,— OH
H— (|:— OH
HE—0—@

9

M emtunpooBetn

4-P-gpuBpoln 5-P §ulouldln

H
H—(|]—OH
¢—o
Ho—(|J—H CH)
H—(|]—OH C—H
H—(|]—OH H—(’]—OH
H2(|]—O —P Hz(’]—O —8

3-Owodopikn
YAuKepaASelidn

6-P-¢ppouktoln

Evéiapeoa NMukoAuong



Aid@opol TpoTTolI JETABOAICUOU TNG YAUKOING
OUMQPWVA UE TIC AVAYKEC TOU KUTTAPOU.

AUZNUEVEC AVAYKEC O€

10g Tpoémog 6-<D(1)0(|)'Oler'] -
YAUKOEN TTEVTOCEC
6-PWoPOPIKN 5-PWOoPOpPIKN
(PPOUKTOCN licheldy
1,6-AlPpWOPOPIKN
PPOUKTOIN
PWOPOPIKN 3-PWOPOPLKN
QLU POEUQAKETOVN YAUKEPAADEUON

2C6 + C3 — 3C5




loOPPOTTEC AVAYKEC O€ TTEVTOLEC KAl
avaywylikn duvaun.

206 Tpomog
2 NADP?
6-QWoPOPLIKN 5-QWoPOPLKNA
YAUKOON PLBOUAGIN
GO,

5-QWoPoOpLKA
eliclody




-
AUCNUEVEC AVAYKEC OE avaywyikn duvaun

6C, —— 6C.+ 6CO,+ 12 NADPH

30g Tpoémog 2 NADP~
6-PWOoOPOPIKN 5-OwopopIKn
YAUKOAN PLBOUASIN
CO,
B-OWOPOPLKDN 5-OWoPpopLKNA
(PPOUKTOCN ellSleldy
1,6-AlPpWOPOPLKN
(PPOUKTOIN
PwWoPoOpIKN 3-CwWoPopIKN

OLUDPOEUAKETOVN YAUKEPQASEUON



4og Tpoémog 2 NADP~
AV(']V Kag O¢E B6-OWoPOPLIKNA 5-GwoPpoplkn
(]V(]YU)Y | Kr’] YAUKSIN PIROUASTN
, CoO
ouvaun Kai i
X 6-PWoPpOopIKN 5-PwoPpoplkn
EVE pvg Ia . (ppOUKTc)Cn plBOCT]

1,6- AlpWOPOPIKN
PPOUKTOIN

PWOPOPLKN 3-PWoPOPLIKN
QWO POEUAKETOVN YAUKEPAAOEUOMN

2 ATP

[I‘Iu pOOTCl(pU)\lKC)]




H @wTtoouvBeon XpnoIPEUE! VIO TNV KAAUWN TWV EVEPYEIOKWY

AVAYKWY TWV PWTOAUTOTPOPWY OPYAVIOHWV.

AlakpiveTal: oTn @WToXNMIKA d1adikacia ) avTidpAcEIC PWTOG, OTTOU TA PWTOVIA
deopevovtal atrd Ta wTtoouoTAuata PS(I) kair PS(I) kai Trapdayetal ATP, NADPH
Kal 0Euyovo Kal

oTN MN @WToXNHMIKA d1adikaoia ) avTiIdPACEIC OKOTOUC, OTTOU OUVTIiOevTal
udATAVOPOKEG.

H.O Light energy 0z

Phycoerythrin
Chlornphyllb-\mé y m . Phycocyanin

Light
reachions

-

L

Chlorophylla .

ADP + P ATP MADP" NMADPH

p-Carotene

Absorption

.........

7250 300 350 400 450 500 550 600 650 700
Violet Blue Green  Yellow Red

Wavelength (nm)

= Dark
reaclions

Garbohydrales CO:; + HO



ATP

5-dwopoplkn
plRouAOln
2TAAIO 3:
Avanapaywyn
1,5-AlpwopopLkn 2TAAIO 1:
PIBOUASIN KaenAwon
O KUKAo¢ Tou Calvin 2
3-(pwoPo-
YAUKEPLKO
2 ATP
6-PWOPOPIKT 2
PPOUKTONN 1 ,3-6l(pcooq?o-
YAUKEPIKO
2
3-PWOPOPIKN
2TAAIO 2: Avaywyn YAUKEPAASEUDON




KabnAwon CO,

O CH,OH O CH,0P0:?~
X2 Xy T2
e ATP  ADP ¢

H—C—OH NN H—C—OH

H—C—O0OH H—C—O0H

CH,0P032" CH,0OPO3?"
5-PwapopIKi 1,5-AipwagopIkni
p18ouA6Zn PIBoUAGTN

KapBocuAdon 1ng 1,5 dipwo@opIkKAS pIBoUANGCNG 1) rubisco

CH,0POz2 CH,0PO3?

c—o0 co, HO—C—CO00~ CH,0P03~
H—C——OH \> —0 \> 2 HO—(|Z—H
H—C——~OH H—C—OH CO,”

CH,OP032- CH,OPO52
1,5-A1pwaPOpPIKN AoTa0¢g 3-PWIPOYAUKEPIKO

p18ouA6ln evdIQueoo



AcEapevn
HMOVOPWOPOPIKWY EE0LWV

T T N
( 1-®wopoplkn YAUKOTN
I

B-PWOPOPIKT YAUKOTN

|
| | :

I | 2. XNUATIOMOC
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2.NUACIa TOU KUKAOU TWV QWO POPIKWYV TTEVTOLWV

» Ta KUTTapa €KTOC ATTO TOV KATARBOAIOHO TNS YAUKOLNG
TTOU £XElI WG OKOTIO TNV TTApAywyn EVEPYEIAC OTN HOP®PN
Tou ATP, d1aBéTouv Kal AAAOUC dPOUOUC UETABOAICOU
TWV ooKXapwv. ‘Evacg amd autoug, 0 KUKAOG TwV Ppwao-
QOPIKWV TTEVTOLWV, Eival ECAIPETIKA ONUAVTIKOC TOOO
oT1a (WIKA, 00O KAl OTA QUTIKA KUTTAPA.

» O YETABOAIKOC auTOC DPOUOC EXEI WC TTPWTAPXIKO
MEANMA TN oUVOeon avaywyikn¢ duvaung aotn hopen
Tou NADPH. H Agitoupyikn diakpion peragu tou NADH
kKal Tou NADPH ¢givail ot1 To TTpwTO OCEIdWVETAI OTNV
AVATTIVEUOTIKN aAugida yia Tnv mapaywyn ATP, evw 10
NADPH xpnoigoTtroleital wg 00TNG udPOYOVOU Kal NAEK-
TPOVIWV OTIC AVAYWYIKEC PIOOUVOETIKEC avTIOPATEIC.



» Mia aAAn onuavTikn AEIToupyia Tou €ival n
LMETATPOTTN TWV £€0lwv O€ TTEVTOLEC, KUPIO OTN
uoppn 1nS 5-P pifddng. To odakxapo auTto N
TTapaywya Tou gival ouoTaTika Twv ATP, COoA,
NAD, FAD, RNA kai DNA.

» O OPOPOC TWV PWOPOPIKWY TTEVTOCWV KATAAUEI
ETTIONG TNV EVOOUETATPOTIN TWV CAKXAPWV UE 3,
4,5, 6 ka1 7 aropa avBpaka, €101 WOTE va
UTTOPOUV VO CUVOEOVTAI UE TIC AVTIOPACEIC TNG
YAUKOAUONC.

» EmmimrA€ov, TTpounBevel TO QUTIKO KUTTAPO HE TNV
5-P piBouAdln, oucia atrapaitntn yia Tn
deuopeuon Tou CO, KAt TN PWTOOUVOEDN.



H o¢cidwon 3 mol yAukolng pEow Tou OPOUOU TWV
PWOPOPIKWYV TTEVTOWYV, EXEI WC ATTOTEAECHA TN dnMIoupyia:

A. 2 mol mrevrodng, 4 mol NADPH, kai 8 mol CO.,.
B. 3 mol revrodng, 4 mol NADPH, kai 3 mol CO.,.
[. 3 mol meviodng, 6 mol NADPH, kai 3 mol CO, .
A. 4 mol mevrodng, 3 mol NADPH, kai 3 mol CO.,,.
E. 4 mol revrodng, 6 mol NADPH, kai 6 mol CO.,.

2woTn amravinon to I



H roavokeroAaon:
A. g/!&ZTG(pépﬁl uia 01avOpakik ouada o' Evav aAdeUdIKO
EKTN.
B. Meta@épel pia TpiavBpakikry ouada o' Evav OEKTN.
[. MeTarpétrel Tnv 5-P-pidln o€ 5-P-piBouAodn.
A. lNaipvel HEPOC OTNV PN AVTIOTPETTTN PACH TOU
METABOAIONOU TWV PO POPIKWY TTEVTOLWV.

Atravtnon

A. 2Q2TO. H rpavokeroAaon petagépel Tnv evepyo YAUKOAQADeUON TNG 5-P-
CUAOUAOCNG, TNG 7-P-oedoetttouNdlne ) TNG 6-P-@pouktdlng o€ uid uao@o-
aAdaln.

B. H TpiavBpakik opdda piag KETOlNg MeTa@EpeTal O€ Wia aAdOln he Tnv 0pdon
NG TpavaavooAaang.

[. H petarpotr TnG 5-P-pi1Bddng o€ 5-P-pifourdln kaTaAueTal atro TV

QWO POTTEVTOLO-IO0UELATT.

A. H rpavokeroAaon traipvel JEPOC OTNV QVTIOTPETTTH) PAON TOU OPOHOU TWV
PWOPOPIKWV TTEVTOJWV.



Mola gival N TUXN TNGS padievépyelag, 6Tav YAUKOZn onuacpévn e 14C
oto: a. C; kai B. Cgz, T1POCTIOETAI O€ DIAAUMA TTOU TTEPIEXEI TA
EvCUMa Kal OUVEVCUNA TNG OCEIDWTIKAG @AonS Tou OPOHOU TWV QO YPO-
PIKWYV TTEVTOJWV.

ATtravrnon.
a.oto CO,
B. 010 C: TNG 5-waPopIKAG pIBoUAGING

O\\ c /,—O
CH,0P032" . CH,0PO5*" CH,OH
) H—C—OH N
H —Q, Y H H,0 H* H n H |
o N SN ‘ . ‘H_lc_oH +C0,
W/ ) H—C—OH T S
HO OH I
H—C—OH 2
H OH : CH,0OPO3
CH,0P0O3%~
6-QwWaPOopIKN 6-OwaPpoYAUKOVO- 6-QWIPOYAUKOVIKS 5-OwopopIKi
p18ouAoin

YAUKOZN d-AaKTOVN



