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RuBP 3-PGA
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Partial return
to Calvin cycle ©

Photrespiration 6CO,

Detour 20, 6H..O
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@ RuBP synthesis

CO
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Partial return Provides 2 G3P

to Calvin cycle for synthesis of
Detour via fructose organic molecules
® Makes no ATP, uses one Giphiosprie
® Makes no G3P
e Loses C that has been ©©©©©©

paid for with energy. glucose, sucrose, others
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(b) Reactions 2 and 3
lycolate Glyoxylate Glycine

Phosphoglycolate—L) Glycolate

> Glycine

@j“ co, 03 H,0, Glutamate «- Glycine Y
Ry . il ~ O\ - Ketoglutarate NAD*
Ribulose h ¥ Catalase :
1,5-bisphosphate { | - (c) Reaction 4
(RuBP) : M H0 =~ 20, J NAHD+|-|
| Calvin | | : +
| /' / (e) Reaction 7 A
T cycle /) (e) (d) Reactions 5 and 6 sl V\I NH;
. 4
3-Phosphobly;cfera’fef%Glycerate &Glycerate roxypyruvate erin Serine
(PGA)

AD* NADH + H*Glycine Glyoxyjat

Peroxisome

Mitochondrion

Chloroplast
Slafeadlall G gbail) P (e dabeal) Y sSalall gt ASiilSan pada g2
L S giall g Cila g g sl g ¢ puadd)

Prof. Ahmed Lotfy Wanas



C4 Plants ¢s2 80 &slyy <libdll A CO, JIJAA g i 3 SEY ellual)

Hatch and Slack pathway &by (il 5 ) g

A oy lle Bl By Aad o 5 A 3 b (st ) g IS Lt
Aa glall Jranhy Lgdany o) LaS Aliaal) 3 L0 glaliall b gas La Lgdag cplaall
Loy (A Agd el ey Jaali lgdS g

Adle daglia lgd (o) Aoy (33 g

Al (adiia Jamay g | el ¢ eSs daa Gl g A g (el g diaag Y

Sl pSalad) ely Jana (alddl)

13S0 BN L) B L i g s gl L) s e

Jllall  guall Ll 5o lES Aats Alle W gad de

Prof. Ahmed Lotfy Wanas




C4 Plants ys st 2.l bl 3 CO, lsssls consts s S dlla)]

Hatch and Slack pathway sy, st s

epidermis

—
Q
Q.
Q.

i

epidermis

Mesophyll

mesophyll cell

Palisade

-

e ——

sheath cell

epidermis

s

O Aang ) (39 80 aa) uda gy el DG s

C3 il 3,5l C4 il 3 )

Prof. Ahmed Lotfy Wanas



C4 Plants ys st 2.l bl 3 CO, lsssls consts s S dlla)]

Hatch and Slack pathway sy, st s

Mesophyll cell ™\ / Bundle sheath cell

\\l\l'.‘ / \\ \l‘:'
/l Malate --'---- Malate w NADPH
\,\!)I‘H\_ (4C) P N |

,__b Aspariate === -» Aspartate - .
/f (4.C) .
OAA (40) \ :
NHy — ATP
< |
PEP carbonylase 2 RUBISCO | ADP |
= 0, == A
O, o 1pe : . NADPH
‘ U . Rublp /
WP \ > NADP
reP \ -
(3.C) - \/V)
7, A
ALY === Alamane «~~ ATP i ¥
‘_» - |
0 .
AMI x ;\p NH, o Sucros
‘/' Pyruvaly ===~ Pyruvate .\."I | ‘v-,.
.\l’ |‘(. ! (.llllfl\'yl:Q' :

Prof. Ahmed Lotfy Wanas
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Hatch and Slack pathway sy, st s

v Mesophyll
' Mesophyll cell cell Co,
Photosynthetic |
cells of C, plant<{ Bundle- ‘
leaf ' sheath
Lcell / AIR
; | SPACE
Vein p
(vascular tissue)

C,4 leaf anatomy

Prof. Ahmed Lotfy Wanas The C, Rathway

assassa aah
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CAM Plants a1, )las cblall 3 CO, et dllune

Crassulacean Acid Metabolism (CAM) sl vl a8
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Malat
HCO; P, / i “’\
\ Malic
Oxaloacetate Co, acid
Phosphoenolpyruvate & Pyruvate
& vacuole Calvin - Vacuole
‘Trios: Malate cycle ‘t_/_’;&
phosphate » o)
Ctare Malic Starch
Chloroplast RSN acid Chloroplast -
(a) Night: stomata open (b) Day: stomata closed
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CAM Plants a1, )las cblall 3 CO, et dllune

Crassulacean Acid Metabolism (CAM) uxisl s Gad
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Sucrose and Starch Synthesis
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Sucrose Synthesis ;a5 sty

C-C-C-P

PGAL N |

P-C-C-C-C-C-C-P
fructose-1,6-bisphosphate

C-C-C-P N
PGAL

C-C-C-C-C-C-P
fructose-6-phosphate

C-C-C-C-C-C-P

glucose-6-phosphate

C-C-C-C-C-C-UDP /,-:; nutase
UDP-glucose w C-C-C-C-C-C-P

Making Sucrose for Transport
cytosol

Calvin Cycle

chloroplast
stroma

sucrose phosphate

glucose-fructose-P 4 SUCTOSe

glucose-1-phosphate
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Starch Synthesis Léill ¢y
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Starch Synthesis i,

UDPG transglycosylase )
1-ATP + Glucose-1-p 5 ADP-glucose + ppi
Low pH and pi

(Low pH and p1)

>
2- ADP-glucose + acceptor primer (a 1.4-glucose) Etarch phosphorylase Starch (Amylose chain) + ADP

(Low pH and pi)

(Low pH and p1)
—
3- Glucose-1-p + acceptor primer  Starch phosphorylase  Starch (Amylose chain) + pi
— v

(Low pH and pi)
slad Lddl) (pa (e o 25 g

Aaiivue Abudes (B Lpany o Ao ja oS sla Cling e G 2 g Amylose Jsbud)
Aed) e 350 o g a-D(1,4-glucoside) Adayl

/ n=1000
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Seasonal ‘
fluctuations ‘ (
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Winter (high)
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Global Warming

Only some of heat radiated from the Earth escapes to space

B o |

sorbed as heat by Earth
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Heat radiated away
from the Earth

Earth
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