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Huka KajgbBuHA: JHEPreTUKA

. YN S,

1 1 HAJI®H =1.15B x 2 =230 xax ( 1B ~ 100 xa:x., B HAJI®H -2 ¢)
1 AT® = 30 kK
3arparnl: 12 HAJI®H = 2760 kmx
18 ATD = 540 kxx
Bcero: 3300 xkmx
| Coxuranue 1 MOJISI TJIIOKO3BI: 2800 kK

| DddexTuBHOCTHL Mpeodpa3oBanus yHeprun — 85%. HenJioxo.

Pa3zHocTh B 500 KK 3acTaB/AsIeT HUKJI «KKPYTUThCH» B HY’KHYI CTOPOHY

o O0mas 3¢pPekTUBHOCTH POTOCHUHTE3A «OT KBAHTA»:
Ha 1 CO, (a1 H,O) nner 8 " (10 4 ¢” Ha Ka:xkayI0 GoTocucTeMy)

1 moab kBanTOB 700HM = 1.77B = 176 K1K.
176 x 8 x 6 = 8450 kax. IDdpdexkTuBHOCTH 33%. OUeHb HEII0XO.




(IIHO CHO
. Phospho-
HT —OH Phosphopentose isomerase (I:_O ribulokinase
GAP #6 HC—OH HC—OH 7
el H(II —OH H(I: —OH ( =
CHO Ribulose-1,5-bisphosphate i
| CH,0® CH,0® 3 m 3/ADP CH,0@ carboxylase/oxygenase (Rubisco) |
HC—OH | Ribose 5-phosphate Ribulose 5-phosphate Ribulose 1,5-bisphosphate
H,0@® 3 molecules of CO, yield a

net synthesis of 1 molecule
GAP of the Cy-sugar phosphate,
glyceraldehyde 3-phosphate.
CH,0H

Trans- (l:HZOH Phosphopentose
(]3 () Ketolase ¢=0 epimerase

HO—CH

CH,0

HO—CH —
HC—OH ‘m,
HC—OH

HC—OH

| Glyceraldehyde-3-phosphate
| ) 10 FEains]
HT —OH

Xylulose 5-phosphate Ribulose 5-phosphate
CH,0@®

Sedoheptulose 7-phosphate

Sedoheptul -
bisphosphatase CH,0H
@ |

Cleo. c=0

Glyceraldehyde
Sl reym 3.phosphate
| HC—OH Regeneration phase / (GAP)
HO—CH

5 GAP used in

H.

HC—OH CH0® | CHO CHO | regeneration phase
Xylulose 5-phosphate

HC—OH

HC —OH Triose-phosphate
isomerase (TPI)

HC —OH
HC—OH

| Ho é”2°. leo.
0@ Hj: OH i e ot
Sedoheptulose 17- |

CH,0H CH,0H GAP #2
i
1.6-bis-

bisphosphate HC—OH |
c=0

CH,0@ i | phosphatase | | ®
Hi CH CH,O
Erythrose 4-phosphate | e AT 2
H(l: —OH [ used here Dihydmxyl(selﬂt:{l;) phosphate
HC—OH HC —OH

|
CHO0® ® CH,0®

Fructose 6-phosphate

Fructose 1,6-biphosphate
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Ribulose-1 J-bisphosphate
carboxylase/oxygenase (Rubisco)

Ribulose 1,5-bisphosphate

3 molecules of CO, yield a
net synthesis of 1 molecule
of the C4-sugar phosphate,
glyceraldehyde 3-phosphate.




Puoyio3o-ouchochar kapookcuinaza-okcurenaza (Rubisco)
caMblil ITIaBHBIA (pepMeHT Ha 1u1aHeTe 3emurs (10MJIH. TOHH)

AgBs

Cybdbennunynas  crpyk-
Typa PyB®-kap6oxecunasm

M.B. ~560 kDa,
8L (55 kDa), 8S (15 kDa)

Kico: = 12pM
K 5, =250uM
K =40pM

mPYb®




Rubisco karaauzupyer ABe B3aUMOUCKJIYAKIINE PeAKIINT

cHOo@

HO—(I: —Co00"
HO—C —OH
T wc—on
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Hydrated
intermediate
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Pemenue npoodsembl Hu3koro CO, : aktuBauusi Rubisco (akTuBa3a)

Active

Rubisco
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Pemenue npodsembl Hu3koro CO, : «3anac» CO, (xapdoanruapasa)

KneroqHan
CYEHK3

- 30°C {74 MM (331 mkM)

k Q6anoyka
c 02 —> HC 03 XNOPOnNNacTa -

|

| ==

Tunaxonn C'02=_ HCO3 PpHS50
- 29TK ‘




BoccranoBurtesabHan ¢gaza nukiaa KajgbBruHa: «IVIMKOJIU3 HA000POT»

Phosphoglycerate
kinase
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8 da3a pereHepanuu: oopazopanue ppykro30-1,6-oucdocdara

g X N

Glyceraldehyde
3-phosphate
Regeneration phase / (GAP)

5 GAP used in
CHO |regeneration phase

Triose-phosphate
isomerase (TPI) HC —OH

used for
/ GAP biosynthesis

and energy
GAP #2

used here

CH,O® H,0OH
| Aldolase

|
HO—CH CH,0®

HC —OH Dihydroxyacetone phosphate
(DHAP)

HC —OH

CH,0®
Fructose 1,6-biphosphate
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A da3a pereHepanuu: oopazoBanue GpykKro30-6-pochara
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Fructose-
1,6-bis-
phosphatase

-—

CH,0@®
Fructose 6-phosphate Fructose 1,6-biphosphate
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,_ da3a pereHepanuu: neppasi TPaHCKETOJIa3HAasl peaKIus
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Fructose 6-phosphate




Sedoheptulose 1,7-

bisphosphate
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Sedoheptulose 1,7-
bisphosphate
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Xylulose 5-phosphate

Sedoheptulose 7-phosphate




| da3a perenepauuu: odpasosanue puoyiae3o-S-gpochara
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Phosphopentose isomerase

CH,0®

Ribose 5-phosphate

(H,OH Phosphopentose

epimerase

C=0

HC—OH

CH,O® CH,0@®
Xylulose 5-phosphate _ Ribulose 5-phosphate




Phospho-
ribulokinase

3JATP:  3/ADP

Ribulose 5-phosphate
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_» RuS8P — PRK_, 702

Isomerase "Ru1,5BP
2 1® | "‘ \(

‘RSP . Eplmerase Rubisco

Xu5P \

Transketolase .

Glycerate-2-P kinase

.SIP Calvin cycle +

1,38PcA @
SBEPase i

Glyceraldehyde-phosphate
dehydrogenase

»
. Transketolase 3
\ Triose phosphate
isomerase

Aldolase
FBP 6 y # .
FBEa_SQ/ F1, 6BF’. BHEE Triose phosphate

.\-v- exported
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Tpuosogochar-

photosystem I
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Ferredoxin-
thioredoxin
reductase




(IIHO CHO
. Phospho-
HT —OH Phosphopentose isomerase (I:_O ribulokinase
GAP #6 HC—OH HC—OH 7
el H(II —OH H(I: —OH ( =
CHO Ribulose-1,5-bisphosphate i
| CH,0® CH,0® 3 m 3/ADP CH,0@ carboxylase/oxygenase (Rubisco) |
HC—OH | Ribose 5-phosphate Ribulose 5-phosphate Ribulose 1,5-bisphosphate
H,0@® 3 molecules of CO, yield a

net synthesis of 1 molecule
GAP of the Cy-sugar phosphate,
glyceraldehyde 3-phosphate.
CH,0H

Trans- (l:HZOH Phosphopentose
(]3 () Ketolase ¢=0 epimerase

HO—CH

CH,0

HO—CH —
HC—OH ‘m,
HC—OH

HC—OH

| Glyceraldehyde-3-phosphate
| ) 10 FEains]
HT —OH

Xylulose 5-phosphate Ribulose 5-phosphate
CH,0@®

Sedoheptulose 7-phosphate

Sedoheptul -
bisphosphatase CH,0H
@ |

Cleo. c=0

Glyceraldehyde
Sl reym 3.phosphate
| HC—OH Regeneration phase / (GAP)
HO—CH

5 GAP used in

H.

HC—OH CH0® | CHO CHO | regeneration phase
Xylulose 5-phosphate

HC—OH

HC —OH Triose-phosphate
isomerase (TPI)

HC —OH
HC—OH

| Ho é”2°. leo.
0@ Hj: OH i e ot
Sedoheptulose 17- |

CH,0H CH,0H GAP #2
i
1.6-bis-

bisphosphate HC—OH |
c=0

CH,0@ i | phosphatase | | ®
Hi CH CH,O
Erythrose 4-phosphate | e AT 2
H(l: —OH [ used here Dihydmxyl(selﬂt:{l;) phosphate
HC—OH HC —OH

|
CHO0® ® CH,0®

Fructose 6-phosphate

Fructose 1,6-biphosphate
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Stroma

-

» Triose phosphates

3-PCGA
2-PGA Cy chloroplasts

Phosphoenolpyruvate

® - -

> » Triose phosphates

( Cychloroplasts
Triose phosphates 3-PGA }

3-PGA & 2-PGA
Leucoplasts | Phosphoenolpyruvate
Amyloplasts ) Malate

Glucose 1-phosphate
_ Glucose 6-phosphate
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YestHOUHBIEC MeXaHU3MBbI BbIHOCA U3 XJopomiacTtoB HAJI®H u AT®.

Plastid

Reduced
metabolite

Oxidized
metabolite

Cytosol

‘ADP

TATR:

(B) Developing fruit or sucrose-fed leafl

(C) Seed or starch-storing organ

(B)
-
Reduced
metabolite
N A ’ l D( P)F =k /
Oxidized
metabolite
(A) Leafl
Cytosol Chloroplast
stroma
Clucose 6-P Clucose 6-P

t
t
!

= DHAP

Cytosol

Glucose 6P -

® -

Chloroplast
stroma

—~= Glucose 6P

Cytosol

Glucose 6.P =

Amyloplast
stroma

~ Glucose 6-P

—=®,
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Sucrose .'
Starch
— KX

Sucrose-6P

Sucrose- ADP-glucose
phosphate

synthase ee — @

'ADP-glucose
pyrophosphorylase

Fructose-2.6- 4
bisphosphatase -

= F6P ——= G6P ————=CGIP
Fructose-6- A

phosphate | <
2-kinase

A IR Fructose-1,6-
bisphosphatase

F1.6bP

l r Aldolase
= Triose-P % Triose P -




Nrak, Rubisco karaju3upyer ABe B3aNMOUCKJIIOYAIOIIHE PeaKIUU

HC—OH

CH,0@
3-Phosphoglycerate

Enediolate
intermediate

HC—OH

CH,0@®
3-Phosphoglycerate




Kuaerka me3zoduiiiia mostoaoro qucra tadbaka Nicotiana tabacum (x
1 — mepokcucoma, 2 — MUTOXOHAPHSH, 3 — XJIOPOILIACT
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aAMHHO-

. TpaHcdepasa

CH,OH
HCOH

o0~
Glycerate

H,0,

NAD'-
hydroxypyruvate
reductase

H0 + ;Oz NH,

CH,OH

COO" Glutamate
Glycolate

0, Glycolate
oxidase

HC=0 amlnomns?e;-ase’

l
COO” Serine:glyoxylate|
Glyoxylate \_ [aminotransferase
]

VA

Peroxisome



I IMIMH-1eKapOOKCHIIA3HBIN KOMILIEKC B MUTOXOHIPHUAX

H
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Mesophyll cell

Bundle sheath cell




C,-dporocunres: «CO,-Hacoc», NPUHIMIHAILHAS CXEMa

--/Bundle sheath
cell




duekTpoHHAasA ¢ororpadus XJOpPoIIacToB Me30pusIia (BBEpxy) u
KJIETOK 00KuIaaku (BHU3Y) C, pacTeHus (copro)
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(A) Mesophyll cell Bundle sheath cell
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‘ Oxaloacetate \ / Malate
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Malate




NAD*.malic enzyme type

Oxaloacetate ’ — Aspartate ——-.Aspanale .
| (
| ® \ aKeto-
glutarate
CO, === HCO;" e

glutarate

L Phosphoenol-

\ pyruvate ﬁ?ymvaw
h ,’»:_:-.‘B-- : @ ’“ m’

Oxaloacelale

Malate

(B)// Ofo‘iceme——;;n}\\ ////—/;:F:—\
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L& Alanine <—— Alanine YUY€ Phosphoenal-

pyruvate

_» Phosphoenol- g -~ = ; < . NADP' -malate dehydrogenase
_pyruvate . NADP*-malic enzyme

OSSN , Pyruvate-orthophosphate dikinase (PPDK)
Oxaloacetate

Eleclmn

transfer aoe + ‘
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PerynupoBanue akTuBHOCTH P EII-kapOokcuiiasbl

Less active
PEP carboxylase
kinase

More active

Psii'c'irbokyiase
kinase

Less active More active
(Dark) (Light)
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CAM-MeTa00/M3M: MAJIAT MOCTYNAET B BAKYOJIb U3 IUTO30JI U MUTOXOH/APHUIA.
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