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Student Worksheet: Pairing up to create proteins
Pairing up the bases
Before beginning this section, review the structure of DNA with your teacher or partners. Remember that the nucleotide base pairs in one strand of DNA complement the nucleotide base pairs in the second strand.

Write the complementary base pair sequence under each original strand of hypothetical woolly mammoth DNA found by scientists.

Strand 1:
	Original DNA strand:
	ATG-CGC-ATA-CAC-ATT-ACG-ACA-ACC-CTT-TGA

	Complementary base pair:
	



Strand 2:
	Original DNA strand:
	ATG-CCC-GGC-CGT-ACT-ATC-GTA-TCC-AAA-TGA

	Complementary base pair:
	



Transcription and translation 
When a gene is active, it undergoes the transcription and translation processes to create a protein that aids in a specific cellular function. The presence or lack of this protein can result in certain outward traits (such as the short, thin hair on an elephant or the long, shaggy hair on a woolly mammoth). Remember that RNA differs from DNA in that it is single stranded, its backbone includes ribose instead of deoxyribose, and that it uses the nucleotide base U (uracil) instead of T (thymine). The process of transcription uses a specific type of RNA called messenger RNA, or mRNA.  It serves as a messenger to transport the genetic code from the nucleus out to the ribosome, in the cytoplasm, for protein production. When mRNA arrives at the ribosome, the organelle needs help translating the code. This is where transfer RNA, or tRNA, comes into play. tRNA reads a codon, a sequence of three nucleotides, and deposits the amino acid that matches the codon. 


For the two strands of DNA that you wrote above, write down the translated mRNA sequence (a result of the transcription process). Then use a codon wheel to determine the amino acid that will be produced by each three-base sequence in the mRNA and write down the amino acid three-letter abbreviation (part of the translation process). To use the wheel, start in the center to find the first base pair in your grouping of three, then work outward to find the resulting amino acid.

Strand 1:
	Original DNA strand (given):
	ATG-CGC-ATA-CAC-ATT-ACG-ACA-ACC-CTT-TGA

	Complementary base pair:
	

	mRNA for created DNA strand:
	

	Amino acid sequence for the student-created mRNA from DNA strand:
	



Strand 2:
	Original DNA strand (given):
	ATG-CCC-GGC-CGT-ACT-ATC-GTA-TCC-AAA-TGA

	Complementary base pair:
	

	mRNA for created DNA strand:
	

	Amino acid sequence for the student-created mRNA from DNA strand:
	





Putting it all together
When the woolly mammoth DNA was analyzed, other genes may have been isolated to compare characteristics of the elephant and the mammoth. For this example, use the skills reviewed in the previous activities to fill in the missing pieces and find a genetic difference between elephants and mammoths focusing on two hypothetical genes: Lgtk, for “long tusk,” and Shtk, for “short tusk.” Then answer the concluding questions as instructed by your teacher. 

Hypothetical mammoth gene: Lgtk 
	Lgtk DNA sequence:
	ATG-CAG-CCC-CGA-TTT-CGC-TTA-CGG-GGA-TAA

	Complementary strand of DNA:
	

	mRNA sequence:
	AUG-CAG-CCC-CGA-UUU-CGC-UUA-CGG-GGA-UAA

	Amino acid sequence:
	


		
Hypothetical elephant gene: Shtk
	Shtk DNA sequence:
	

	Complementary strand of DNA:
	TAC-GAC-GGG-CGT-TTT-CGC-AAT-GCC-CCT-ATT

	mRNA sequence:
	

	Amino acid sequence:
	MET-LEU-PRO-ALA-LYS-ALA-LEU-ARG-GLY-STOP






Concluding questions
1. How many RNA bases are different between the two hypothetical genes?



2. How many amino acids are different between the two genes?



3. What could you learn by investigating the differences between elephants and woolly mammoth DNA? 



4. How could studying ancient DNA help scientists better understand the evolution of a certain species?
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