Codon Bracelet & Open Reading Frames (ORF) Name:

Objective: Identify segments of DNA which code for a specific amino acid.

Background Information: Open Reading Frames is a tactic for determining which
segments of DNA actually code for a protein and therefore might be genes.

There are three nucleotide triplets that don’t have a corresponding tRNA, and
therefore do not code for an amino acid: TAA, TAG, & TGA. The other 61

codons do have corresponding tRNAs in the cytoplasm and therefore code for an
amino acid. If one was to randomly generate a sequence of G’s, A’s, C’s, and T’s,
the chances of encountering a TAA, TAG, or TGA, would be 3/64, or about 1 in
20. It would be unlikely to find a random sequence of more than 50-60
nucleotides without encountering three nucleotides in a row that specify a stop
codon.

Materials:
* 12 |lettered beads
* Twine
* Nucleotide/amino acid table
Procedure:
1. Randomly select 12 lettered beads.
2. Cut twine to fit wrist.
3. Randomly thread beads through twine and have a partner
help tie onto your wrist.
4. Using the nucleotide/amino acid table, identify possible
reading frames on your bracelet.
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ATG Met (M) ACG " AAG " AGG"
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Example: AGTCTCATTGGA

AGT= Ser (S)
CTC= Leu (L)
ATT= lle(l)

GGA= Gly (G)

However, in the cell, the genetic code is not always read so easily.
Mutations or changes in the genetic code might start by reading from the
second base,

GTC= Val (V)
or third base,

TCT= Ser (S)

List as many possible amino acid sequences your bracelet contains:

1. Define mutation.
2. What is an amino acid?

3. How are Open Reading Frames related to mutations?

4. Using the Internet, research two of your bracelet amino acids and

their functions.

Extension: Make a complement bracelet with a partner.



