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Understanding Protein Synthesis

The process of protein synthesis is not an easy one to understand.  Let’s make the process easier by practicing.  Complete this worksheet on your own.  Refer to your notes if you get lost. Test your knowledge.

PART ONE: In part one, let’s dissect the first step of protein synthesis.  Protein synthesis has three steps.  Fill in the name of the steps in the right order: 

_____________________, ______________________, and _____________________.
DNA is made of four bases- Adenine, Thymine, Cytosine, and Guanine.  In DNA, ____________ always pairs with Thymine, and _____________ always pairs with Cytosine.

In the first step of protein synthesis, DNA is copied into mRNA.  mRNA is made of four bases- Adenine, ____________, Cytosine, and Guanine.  In RNA, ____________ always pairs with Adenine, and _____________ always pairs with Cytosine.  In the first step of protein synthesis, DNA is converted into mRNA because RNA is the language the the ribosomes better understand.  This conversion occurs in the _____________ of the cell. 

To practice transcription, convert the DNA strand below into RNA.  Remember, RNA has _______________ instead of thymine.  Write the mRNA strand on the line below.

A - T - C - G - G - C - T- T- A - T - A -T - G - C

________________________________________  

Now, check your own understanding.  Below is an RNA sequence.  Convert it to DNA.

U-A -C-G- G-C -U -U-A-G- C-C-U

______________________________

PART TWO:  In part two of this worksheet, let’s look at the second step of protein synthesis.  In the second step of protein synthesis, the unimportant parts of the RNA strand are removed.  This removal helps the cell better understand the instructions to make protein.  The pieces of the RNA are that are removed are called _________.  This is because they are in the way of making proteins.  The pieces of RNA that are not removed are called _________.  These pieces are eventually used to tell the ribosomes the order of amino acids in the final step.

To practice RNA processing/splicing, remove the segments of the RNA strand that are not necessary for protein synthesis.  Write the new mRNA strand on the line below:

U-A-C-G-A-A-U-G-C-C-A-G-G-A-U-G-C

______________________________
PART THREE: In part three of this worksheet, let’s take a look at the final step of protein synthesis.  In the final step of protein synthesis, mRNA works at the ribosome to tell tRNA what order amino acids should be placed in.  ___________  ________ are the building blocks (monomers) of proteins.  Each sequence of three RNA bases codes (gives the instructions for) a specific amino acid.  On the back of this page, there are 2 different amino acid charts.  Pick whichever one you can read better.  If you are having trouble with these complicated charts, make sure you raise your hand and ask questions!
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Every string of amino acids must be signaled to start with the letters AUG.  AUG codes for the amino acid _________________________.  Based on the mRNA sequence below, figure out the order of amino acids that the mRNA strand codes for.  If you are having a tough time, don’t forget to draw a line after every three bases to help remember which letters go together.

A-U-G-C-A-U-C-G-C-A-G-U-U-G-A

_____________-___________-_____________-__________-_____________

Now, let’s see if you can do the reverse.  Given the amino acids, make the corresponding mRNA strand.

Methionine - Leucine - Proline - Histidine - Aspartic Acid - Stop

________________________________________________________
PART FOUR: Now that you’ve practiced each step of protein synthesis, let’s put it all together.  Fill in the boxes below that outline the process of protein synthesis.  In the boxes, write the type of molecule, and in the arrows, write the name of the steps.
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Now, in your own words, explain each of the steps of protein synthesis- make sure to include the name of the step and what happens during the step.

Step One: ____________________________________________________________________________________________________________________________________________________________________________________

Step Two: ____________________________________________________________________________________________________________________________________________________________________________________

Step Three: ____________________________________________________________________________________________________________________________________________________________________________________

PART FOUR: Practice. Now that you know all about the steps of protein synthesis, let’s practice them.

Transcription:

DNA strand: T-A-C-A-C-G-T-T-A-C-G-A-A-T-T-C-G-C-G-C-G

mRNA Strand:___________________________________________

RNA Processing:



Recopy your mRNA Strand Here:___________________________________

Now, remove the introns and write the new strand here:____________________________

Translation:

Recopy your mRNA strand that is only made of Exons:____________________________

Now, write the amino acids that this stand makes:

_______________________________________

Let’s now do this in reverse!

Here is your amino acid sequence: 

Serine, Tyrosine, Cysteine, Isoleucine, Theronine, Asperogine

Write the mRNA strand that would make these Amino Acids in this order:

_________________________________________

Add at least 2 introns (each 4 bases in length) into the mRNA sequence:

_________________________________________

Now, convert your mRNA sequence into DNA:

_________________________________________

Amazing work.  Now, let’s go through protein synthesis one last time.  Below, complete the process of protein synthesis on the DNA strand.  Fill in the name of each step and what happens during the step as you go.

Step One: ____________________________.  During the first step of Protein Synthesis, _______ is converted to _________.

T-A-C-C-C-G-A-T-A-T-T-A-C-G-A-T-C-A-G

_________________________________________

Step Two:_______________________. During the second step of Protein Synthesis, the __________ are removed from the mRNA strand.

_________________________________________

_________________________________________

Step Three: ___________________.  During the final step of Protein Synthesis, three base long ___________ encode to make _____________ ____________.

_________________________________________

_________________________________________

Ok, last time.  Start with the DNA strand and make the protein sequence without any guidance!

Step One:

A-T-C-A-G-C-A-T-C-A-G-T-T-A-U-C

_________________________________________

Step Two:

_________________________________________

_________________________________________

Step Three:

_________________________________________

_________________________________________
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