4 SAFALTA com

An Initiative by 3T ISEN

NEET2020 45 Days Crash Course

Date : 11th August 2020

Chapter Name : Photosynthesis in PLANTS

Lecture Outline

C3 cycle

C4 cycle , CAM cycle , photorespiration
Compensation Point




CHEMIOSMOTIC THEORY- |

X Proposed by Peter Mitchell
—

x During ETC of photosynthesis concentration of H* gradually increases in thylakoid lumen.
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x During cyclic photphosphrylation PQ leads to shifting of H* from stroma to thylakoid lumen.

X On the other hand during non cyclic photophoshorylation there are three causes of

difference in H* ion concentration.

x  This differential H* ion concentration leads to development of proton gradient and electrical

potential across thylakoid memberane.
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x PMF do not allow stay of H* ions in lumen so H* start to move towards stroma through
AY
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x The passage of 3H* ions leads to activation of ATP synthase and it forms ATP from ADP
\/\f-\)

and Pi. -214{‘:_‘7‘ | ATP

x Some physiologist believe that synthesis of one ATP is required passage @-
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DARK REACTION and Warburg effect

(B) Dark Reaction/Blackman Reaction/Calvin cycle/C,i Cycle/Biochemical phase/
Carbon assimilation/photosynthetic carbon reduction cycle (PCR-Cycle)/Reductive
pentose phosphates pathway

x Blackman reaction is called as dark reaction, because no direct light is required for this.

x [t stable compound of Calvin cycle is thoglyceric acid) thus Calvin cycle
Is called as Cji cycle. (First compound is unstable, 6C keto acid
sl cycle. ( P ) A Tepep

x Rubisco (Ribulose bis-phosphate carboxylase-oxygenase))-, \ (/02_

——

x Is main enzyme in Cji cycle, which is present in stroma & it makes 16% protein of
chloroplast. Rubisco is most abundant enzyme. ¥

x CO,I acceptor in Calvin cycle is RuBp. This carboxylation reaction is catalysed by rubisco.

x Cg, C,, C;, Csand C, monosaccharides are intermediates of calvin Cycle

/ -
x  Inhibitory effect of high conc. of O, on photosynthesis ig called as

Warburg effect Warburg effect (It is due to Photorespiration).

X 6 turns of Calvin cycle are required for the formation of one glucose.




STEPS OF CALVIN CYCLE T |

Carboxylation Y

Rubisco

6, RuBp (RuDp) + 6,C0, (HCO') 6C unstable comp.— 12,3.PGA (3C)

(Carboxydismutase)

Glycolytic reversal K

12 Mol. |3 —PGA | + 12ATP Triokinase 13, 1,3.BiPGA
BGC)

, Dehydragenase .
12, 1,3.B1PGA — 7~ 12, 3.PGAL (Triose phosphate) + 12HPO,

I2NADPH, — 12NADP"

5 Molecules of PGAL isomerise in to DHAP (Dihydroxy acetone phosphate).

3, PGAL + 3 mol. DHAP Aldolase o 3 Fructose-1,6-Biphosphate

9C [(3C x 3 (2C) (3C x 3) (18C) (6C x 3)

[1mol. fructoge — Bomerase o | C H ,O, | Glucose —> Sucrose/Starch]

I




STEPS OF CALVIN CYCLE T I

Regeneration of ribulose 1,5 biphosphate

2, fructose.P + 2, PGAL__ Transketolase .

(12C) (6C)

2 Mol, Erythrose.P + 2 Mol. Xylulose.P

(8C) (10C)

2, BErythrose.P + 2, DHAFP

Aldolase

[8C) [&C)

"y
> 2,

Sedocheptulose—1,7-BiFP

(14C)

2, Sedoheptulosei P + 2 PGAL

2, Xylulosel P + 2, Ribosei

P
(14C) (6C) (10C) (10C)
2 + 2, Xylulosei P ——— 4, Ribulosei 5P
(200)
2 , Ribosei 5P — 2 Ribulosei 5P
(10C)

6, Ribulosei 5P + 6ATP —— 6, Ribulose-1, 5-BiP (CO2 acceptor) + 6

ADP




STEPS OF CALVIN CYCLE T Il
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HATCH AND SLACK PATHWAY

CO, concentrating mechanism/Co-operative photosynthesis/Dicarboxylic acid

cycle (DCA cycle) /C, cycle/Hatch & Slack Pathway

x Kortschak and Hartt first observed thag:, OAA (Oxaloacetic Acid) k formed

during dark reaction in sugarcane leaves

x Hatch & Slack (Australia) (1967). Studied in detail and proposed pathway for

e

dark reactions in sugarcane & maize leaves

x First stable product of this reaction [}@/hich ﬁ@DCA (Dicarboxylic

Acid)

x Dicots with C,i cycle are Euphorbia sps., Amaranthus, Chenopodium,

Boerhavia, Atriplex rosea, Portulaca, Tribulus — B 7{ ¥ (X N tﬂi‘f

x Wheat and barley (monocot) are C3 species. rice sp. devlopes as C, plants by

plant breeding scientists






