CELLULAR ENERGY

ATP, PHOTOSYNTHESIS AND RESPIRATION

Marathon 26.2 miles

Where does the energy come from?

“Carb-load”

Life on Earth depends on sunlight (93 million miles away)

In 1 day the sun delivers 1.5 billion times the amount of energy US in one year

Small fraction used to power living organisms (less than 1%)

ATP:  ENERGY IN A MOLECULE

Wouldn’t throw a match into gas tank?

Small amount of fuel burned at a time.

CELL ENERGY

Work =  done when anything is moved

Muscles contract to move an organism or blood

Energy =  ability to do work (move something)

Cells need a supply of energy to function

Energy used to bend, run, write, etc…

Energy is used to move ions and molecules across membranes.

Heart pumps blood = requires energy

Cells get energy from the food you eat.

Almost all food is broken down into smaller bits.

By the time it reaches the bloodstream, it is broken down into molecules that can enter the cell.

The cell further breaks it down and releases energy to function.

Cell can’t use all the energy in food molecule at once.

Can’t by a coke with a $100 bill

Cells need smaller change

Cell makes change by breaking down food molecules bit by bit and distributing the energy to other molecules.

ATP =  energy storing molecules

Adenosine TriPhosphate

ATP is the cells energy currency

Cell gets its energy from ATP

FORMING AND BREAKING DOWN ATP

ADP + P (  ATP

Bond a third Phosphate to ADP

P---P bond stores energy

Adenine, ribose, and 2 phosphates

When the 3rd P breaks off ATP =  Energy released

ATP (  ADP + P + Energy

ADP is recycled and available again to form ATP

ADP + P + Energy (  ATP       (arrow both ways)

Low energy

Higher energy

Free Energy =  energy available to do work

Potential Energy =  energy locked up in molecules

Unlock the PE to give KE

ATP (  Energy + ADP + P

Glucose + Fructose (  Sucrose

THE USES OF CELL ENERGY

Cells use energy to  make new molecules (like sucrose)

Some are enzymes others build organelles

Cells use energy to maintain Homeostasis

Filter waste from Kidneys

Firefly =  bioluminescence in breakdown of ATP

PHOTOSYNTHESIS:  TRAPPING ENERGY

AUTOTROPHS AND SUNLIGHT

Animal cells break down carbohydrates (sugar) to release energy in form of ATP

Autotrophs =  organisms that make their own food

Green plants, algae, some bacteria

Must break down carbs to form ATP

Autotrophs don’t take in these sugars:  they make their own

Light =  key ingredient

Photosynthesis =  process of trapping energy from sunlight and using it to build sugars

Sunlight is material energy source for photosynthesis

Sunlight =  white light spectrum ROY G BIV

Chlorophyll =  pigment that reflects green and some yellow while absorbing the other colors.
Chlorophyll is contained in the Chloroplast

Other pigment also in chloroplast and trap other waves of light

Colors or carrots, tomatoes, fruits, and fall leaves

Trapping energy of sun is first step in photosynthesis

Light energy converted to chemical energy and stored

Water and Carbon Dioxide are the other 2 main ingredients:

6CO2 + 6H2O + Light Energy (  C6H12O6 + 6O2
2 Main Reactions:

1. Light Reaction

2. Calvin Cycle

Light Reactions:

· Light energy converted to chemical energy “Photo”

· Split water molecules providing Hydrogen and an energy source for the Calvin Cycle

· Lets off Oxygen

-  Scientist still studying the process

· Fig 10.8

· Light strikes chlorophyll and give electrons boosted energy

· Electrons are excited and release energy as they wind-down

· This energy is stored in bonds of ATP

· ATP used in the Calvin Cycle

-  Chlorophyll that lost electrons picks them up from water (H20)

· Splits water into H and O

· H moves on to the Calvin Cycle

· O becomes a by-product we breath

Calvin Cycle:

· Series of reactions that form simple sugars using carbon dioxide and hydrogen from water

· “Synthesis”

· Use Carbon Dioxide to produce Sugar

· Use ATP and H from light reactions

· Carbon Dioxide from the air

· CO2 + ATP + H (  Glucose (sugar)

· Carbon dioxide enters through the stoma on bottom of the leaves.

· Light +  Water +  Carbon Dioxide (  Sugar + Oxygen

RESPIRATION:  ENERGY TO MAKE ATP

THE FIRST STEPS OF RESPIRATION

Glucose and other sugars are major source of energy for most organisms

Fats and Proteins can also be used.

Cells break down glucose through a series of chemical reactions

Stored energy in Glucose released and used:  ADP + P (  ATP

ATP is the energy currency for the cell

Respiration =  process by which sugar is broken down to release energy

Aerobic Respiration =  requires oxygen  
Anaerobic Respiration =  doesn’t require oxygen 
3 steps:

1. Glycolysis

2. Krebs Cycle

3. Electron Transport Chain

Glycolysis

· Break down of sugar from a 6 Carbon to a 3 Carbon molecule (Pyruvic Acid)

· Produce H and e- along the way

· Occurs in the cytoplasm

· Doesn’t require Oxygen

· Yield 2 ATP 

Krebs Cycle

· takes place in the mitochondria

· Aerobic respiration is when oxygen is available

· further breaks down Pyruvic Acid (  Acetic Acid

· Produces Carbon Dioxide as a by product

· Produces more ATP and releases e-

Electron Transport Chain

· mitochondria

· release of e- =  gives energy

RELEASING ENERGY WITHOUT OXYGEN

If no oxygen =  Fermentation
No additional ATP is formed =  low on energy

Lactic Acid Fermentation =  muscles fatigued (can’t get enough oxygen)


Produce lactic acid instead of pyruvic acid

Alcoholic Fermentation =  ethyl alcohol and carbon dioxide are end products


Bacteria and Fungi 


Yeast

COMPARING PHOTOSYNTHESIS TO AEROBIC RESPIRATION


Both involve:  energy, enzymes, occur in specific organelles, and involve movement of e-

Photosynthesis is the opposite of Respiration

End product of Photosynthesis are the starting ingredients for Respiration

Light +  Carbon Dioxide + Water (  Sugar +  Oxygen

Sugar +  Oxygen ( ATP +  Carbon Dioxide +  Water+

