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1. Determine your genotype for each of the following traits. Circle the appropriate genotype/pheno-
type for each trait on the Simulating Protein Synthesis Worksheet.

Table 1.
# | Trait Genotypes and Phenotypes
‘ 1 Dimples DD or Dd=dimples dd=no dimples
j 2 | Earlobes RR or Rr=free earlobes rr=attached earlobes
! 3 | Webbed digits | AA or Aa=normal aa=webbed digits
| 4 | HairColor | BB=black Bb=brown bb=blond or red
5 Eye Color EE=brown Ee=green ee=blue or gray or hazel
6 | Tongue roller RR or Rr= roller rr=non-roller
7 Height TT=tall Tt=medium tt=short
8 | Hair texture WW=curly Ww=wavy wws=straight
9 | Sex XX=female XY=male

2. If you have the dominant phenotype and don’t know your genotype, flip a coin te determine it. If
heads is flipped, the genotype will be homozygous dominant. If tails is flipped, the genotype will be
heterozygous.

3. Once the genotype is known, follow that row to determine the DNA code for that trait. For example
if the genotype is “dd”, go to row 3 on the table for “no dimples”.

4. Determine the complementary mRNA codons that would be transcribed from that segment of DNA.
Fill in the second column of the table.

5. Once the codons have been determined, figure out the order of complementary anticodons on the
tRNA. Fill in the third column of the table.

NOTE! When finished, only 8 rows should be filled in—one for each trait.

6. Use the mRNA codon table provided to determine what the amino acids will be. Translate from the
mRNA, not the tRNA!

7. Write the complete DNA and amino acid sequences on the data sheet.

8. Answer the analysis and conclusions questions on the worksheet.
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Simulating Protein Synthesis Worksheet

Trait DNA Code mRNA Codons | tRNA Anti-Codons Amino Acids
1 Dimples—DD ACCGGTTAT
2 Dimples—Dd ACCGGCTAT
3 NoDimples—dd  _| ACCGGATCT
4 free earlobes—RR AGCGAA
5 free earlobes—Rr AGCCAA
6  attached earlobes—rr | AGGGAA
7 non-webbed digits—AA TTCAACCCA
8  non-webbed digits—Aa TATAACCCA
9  webbed digits—aa TTCACCCCA
10 Black hair—BB GGATGCCGA
11 Brown hair—Bb GGATCCCGA
12 Blond hair—bb GGGCGCCGA
13 Brown eyes—EE GGGAGGAATTCC
14  green/hazel eyes—Ee | GCGAGGAACCCC
15 gray/blue eyes—ee GCGAGCAAACCC
16  tongue roller—TT AGCAACCTA
17  tongue roller—Tt AGGAATTCA
18  non-tongue roller—tt | AGGAATCCA
19  tall—HH AAAGAA s
20 medium—Hh ACAGAA
21 short—hh ACAAAA
22 curly hair—WW CCCGGTAGC
23 wavy hair—Ww TTCGGATGC
24  straight hair—ww TCCGGATCC = = ==
=
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| Simulating Protein Synthesis Worksheet (con‘t.)

Data and Observations

In the space below write the complete DNA sequence:

In the space below write the complete amino acid sequence:

Analysis and Conclusions

1. What is the difference between transcription and translation?

2. Where does transcription take place in the cell? Where does translation take placé in the cell?

3. What is the purpose of the anticodon on tRNA?

4. If a DNA codon were changed from AAT to ATT what effect would it have on the final protein?
(Change the DNA to mRNA and then translate to the correct amino acid.)

5. If a DNA codon were changed from GAA to GAG what effect would it have on the final protein?

6. What is the relationship between the order of bases in DNA and the order of amino acids in the final

protein?
»

.

7. Is your DNA sequence the same as, or different from, your group members?

8. How does your amino acid sequence compare? If your DNA is different, is the amino acid sequence
always different? Explain.
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