ATP – ADP Cartooning Activity
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Background:

ATP is the energy currency of living organisms.  It provides the quick energy that is needed by many reactions in order for them to occur.   It also provides the energy to move muscles or to allow a leaf to turn toward the sun. 
Starch (plants) and glycogen (animals) are molecules that are composed of hundreds of glucose molecules bonded together.   These are comparable to money that you keep in a savings account.  This money is stored safely but is not very useful for spending, just as starch and glycogen are a way of storing glucose but don’t provide easily usable energy.   

Glucose molecules, which are formed from breaking down starch or glycogen, are like $1 bills.   These are still too big of molecules to use at the laundry mat.  The laundry machines will not accept dollar bills. We need to break the $1 down into quarters just as glucose is made into ATP in cellular respiration.    

And ATP molecules are like quarters that we can use at the laundry mat.   They can be used in washers and dryers and work for vending machines just as ATP provides quick, USABLE energy for chemical reactions.  ATP is an energy molecule that stores the energy in the bond between the second and third phosphate.  And ATP can release that energy very quickly to any reaction that requires it.

In summary

Starch, glycogen 
= savings account



Glucose   

=   $1



ATP       

 =   25 Cents
The energy carrying part of ATP is the bond between the second and third phosphate.    Energy from glucose is used during cellular respiration to attach a phosphate to ADP (adenosine DI-phosphate) creating the high energy bond.   When that third phosphate is taken off, the energy is released.  This molecule is now considered ADP (adenosine DI-phosphate).  It will go to the mitochondria again and have a third phosphate put on it to again become ATP (adenosine TRI-phosphate).




ADP + P + Glucose (  ATP
ATP(  ADP + Energy
Fun Facts:  At any one time a single human cell may contain 1,000,000,000 (1 billion) ATP molecules and this is only enough energy from just a few minutes of functioning.    Since each adult human may have up to 100 trillion cells, this means there are a lot of ATP molecules in existence at one time!   Every minute the ATP cycle takes place about 3 times.

Directions

ON THE BACK OF THIS PAPER you will create a 4 panel cartoon, showing how ADP and ATP work in a cell.   First, create cartoon characters for the following:

ATP molecule


ADP molecule

P (phosphate)


Energy

Your cartoon will take place in the mitochondria.  Your cartoon should show the production of ATP by adding a third phosphate to ADP, thus making ATP. You should then show your ATP molecule releasing energy somewhere else in the cell, showing the third Phosphate being taken off and the energy being released from the breaking of that bond. 
Questions

1. Where does the ATP cycle take place?

2. What is the purpose of the ATP cycle?

3. Draw a simple form of the ATP cycle below:
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