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What do these two energy producing
Organelle have in common?
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AUTOTROPHS:

“Self Eaters”

* Plants (mostly on land)
* Some Protists (aquatic)

» Some Bacteria (aquatic)
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Photosynthesis Overview
Two stages: D

;Ao Chloroplast o,

1. The Light Reactions.ign | )
convert solar energy .}

to chemical energy

Where: Thylakoid
Membrane

2. The Calvin cycle
(Sometimes called the
dark Reaction) uses the
products of the light
reactions to make sugar
from carbon dioxide

¢ Where: Stroma (liquid)

oo, < sugar

Practice Photosynthesis Steps

WWW. Ifire.com

1. Light Dependent Reaction
* Goal: Convert light energy into chemical energy.
This chemical energy will be used by the Calvin
cycle to fuel the assembly of sugar molecules.
¢ Where: Thvlako|

LIGHT REACTIONS

Steps:

1. Photosystem 2

2. Electron Transport Chain
i 3. Photosystem 1
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1. Light Dependent Reaction

* Reactants (what goes in):

Light & Water

* Products (what comes out):
0O, & H* & NADPH & ATP

=

w

LIGHT REACTIONS

.3
H,0 20, + H* [+ ATP + NADPH

Photon Photon

Photosystom I
Stroma b

Thylakoid membrane

| S ——
Electron transport chain
Provides energy for synthesis of - ATP

%0 2 @ by chemiosmosis

Copprinte inc. Publishing

Thylakoid
space

1. Light Dependent Reaction

* Step 1: Photosystem 2 - a grouping of pigment molecules and
proteins called a photosystem.

* Goal: Excite an electron
Photon St_e@:

Photosystem I 1.Photon hits pigment of
Chlorophyll (packet of light
energy)

2.Electrons of Chlorophyll
become excited and break
free

_ 3.To replace the electron,

» water is split, creating O, &

@@ e

Stroma

\]

Thylakoid membrane

Thylakoid
space
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1. Light Dependent Reaction
¢ Step 2: Electron Transport Chain

¢ Goal: Make ATP

Steps:
1.Electron falls

through membrane
proteins

2.Pumps H* into Stoma

3. Result: A high concentration
of H* ions that want to flow
back into the thylakoid

membrane
4. Flow through ATP
Electron tramsport chain synthase
R

’s energy for

@ " @™ @ ADP+P>ATP

Electron Transport Chains

Inside Thylakoids

)

D

e Transport Chain

1. Light Dependent Reaction
. Step 3: Photosystem 1 - a grouping of pigment molecules and proteins called a photosystem,

* Goal: Accept the electron from the ETC, Store it in NADPH

lPhoton SteES:
roosysemi o +@) Wioi 1. Electron arrives from ETC

() o 2.Another photon of light
AUl hitsit and energizes it
” ||, NADP" + Electron> NADPH
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Compare NADH to NADPH
Photosynthesis

Cellular Respiration
Electron Transporter

Electron Transporter

nADH ~ INADPH

Both Carry Electron safely to the next step so they
don’t zip away and we lose the power that they hold

2 . Ca IV' n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)
* Goal: Build food in the form of Glucose
i 2

molecules from the Carbon in CO, and Hydrogen in H,0

CALVIN CYCLE Ste E s :
CO2 enters through the

stomata and diffuses into

&MA Stroma
|1. Fixation

%i':f =
,;:, 2. Reduction
3. Regeneration

2 Ca IV' n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)
¢ Reactants (what goes in):

CO, NADPH and ATP
camcraie * Products (what comes out)
Glucose (CgH;,04)

ATP > C,H,,0,

N.J
P CO, +NADPH + 4
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2 . Ca IVi n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)
ADPL-

BT honsone 1 -binphonshase

Inorgaesc phosphate en.wikipedia.org

2 . Ca IVi n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)
* Step 1: Fixation-
€0, > C-C-C-C-C-C > C-C-C+ C-C-C

Steps:
) 1. Enzyme RuBisCO catalyzes
= e CO,;y, 6-Carbon

—& \ structure:
/&‘ - )’"“"’ ‘ c-c-c-ccC
R o |+ Andthen into:

P C-C-C + C-C-C

- | |

2 . Ca IVi n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)
* Step 1: Fixation-
€0, > C-C-C-C-C-C > C-C-C+ C-C-C

RuBP
Rublsco unstable intermediate
+ —_—
co, l

3-PGA 3-PGA

en.wikipedia.org

Zannie Dallara 9



Bio 11 - Lecture 1: Photosynthesis

TOC#11

2 . Ca IV' n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)

* Step 2: Reduction-

ATP and NADPH energy make:

3-PGA: C-C-C & C-C-C »G3P: C-C-C & C-C-C But with
electrons
Steps:
— 1.  ATP and NADPH use their stored
energy to convert the C-C-C, 3-PGA,
% 3 phosphogiycorate into another C-C-C compound called
G3P.

I don’t need you to know PGA and
ve go from C-C-C to

G3P, just that y
C-C-C (With mor

i
NADPH Starch
————— | (stor99
S Amino acids
Fatty acids
Sucrose (export)

e energy/electrons)

2 . Ca IV' n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)

* Step 2: Reduction-
ATP and NADPH energy make:
3-PGA: C-C-C & C-C-C »G3P: C-C-C & C-C-C But with

electrons

en.wikipedia.org

2 . Ca IV' n Cycle (AKA Dark Reaction, AKA Light Independent Reaction)

* Step 3: Regeneration: 1 G3p: C-C-C leaves to

make glucose and 1 G3P: C-C-C Recharges the

Steps:
1 C-C-C leaves to make glucose
1 C-C-C reenters the Calvin Cycle to

RuBp.
CALVIN CYCLE
co,
= g 1.
2.
RUBP o s M’vﬁ'm\

recharge it.

|

2&? Gap
Starch
e M
Amino acids

Fatty acids

Sucrose (export)
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2 . Ca IVi n CyC|e (AKA Dark Reaction, AKA Light Independent Reaction)

* Step 3: Regeneration: 1 G3p: C-C-C |leaves to
make glucose and 1 G3P: C-C-C Recharges the
RuBp.

@00+ 7 — @ooeee@+ P+

G3P

en.wikipedia.org
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2. Light-Independent Reactions:
Calvin Cycle

At [waop]
/ y \
CO k‘ L‘ /Glucose (n} N
{_ other organic
on *compounds)
dioxide N
CGHﬂoE

TOC#11

L

até\ i Gl\u_:ose\ (bxygen gas

Figure 7.UN1

Get out a blank piece of paper and put
your name on it:

1. Tell me everything you can about
photosynthesis

2. Add whatever else you now can

3. Add whatever else you can
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