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Study Guidelines STEM: DNA and Protein Synthesis
The structure of DNA allows for the complexity and diversity of life.  DNA stores the instructions for making and maintaining living things.
Just as a map is used to guide you to a destination, use these sentences to guide you in your study of this unit.
1.  a. Write the full name for DNA  b. Describe the function/purpose of DNA in your own words
2. a. Identify what the instructions in DNA code for (specific macromolecules)  b. Name where DNA is found in prokaryotes and eukaryotes c. Explain what cell differentiation is and why its important
3.  Re-draw and label the three parts of a nucleotide in order.
4.  Name the four types of bases found in DNA. (Whole name)
5.  Explain the complimentary base pairing rules (what always pairs with what?) and use the rules to make a complimentary strand of this single DNA strand below to make it a true 2 strand DNA molecule.



AACGTCATAGCAGGTCA
6.  Describe the shape of DNA including 1)how many strands it’s made of, 2)where bases are found (middle or sides of the molecule?), 3)how bases hold together, 4) where the sugar phosphate backbone is 5) and the name of its shape.
7.  Identify the role of covalent bonds and hydrogen bonds in the DNA molecule.
8. a. Compare DNA to a ladder. (include the terms sugar/phosphate backbone, bases) b. Explain what is meant by antiparallel strands.
9.  Define DNA replication and state when and where it takes place.

10. Describe the sequence of steps of DNA replication on paper and out loud (use your hand signals)
11.   a. Name the functions proteins have (study them) b. Explain how proteins determine your traits c. What monomers connect together to make proteins? d. How can you get millions of proteins from just 20 amino acids
12.  *Watch the Enzyme Video on YouTube* (Go to the class website and click on STEM YouTube Lessons and then Enzyme notes) a. Define enzyme.  What type of macromolecule is an enzyme?   b. Explain why enzymes are so important. What would happen if there were no enzymes?

13. a. Describe activation energy.  b. Draw a graph that shows how enzymes affect activation energy. 

         c. Explain how enzymes identify their substrates.

14.  Describe the two main conditions needed for enzyme activity to take place.

15. a. Explain why protein synthesis has 2 steps to it. b. Explain the difference between mRNA and tRNA

16.  Compare the similarities and differences between DNA and RNA.


17. Transcribe and translate

18.  Explain a. what happens during transcription including enzymes involved b. where it takes place, and   c. 
what is made at the end.

19.  Explain a. what happens during translation, b. where it takes place, and c. what is made at the end.
20.  a. Define codon, in which molecule is it found     b. Define anti-codon and in which molecule it is found.  
How are they connected?
21. Sequence (put in order)/summarize the molecules involved in protein synthesis. Ex. Start with DNA then…
22.  Trace the path of protein synthesis from each organelle involved from beginning to end.
23. a. Identify the two different types of mutations b. Describe current medical treatments for DNA mutations
24. Explain why not all mutations are bad.
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