What is Your DNA Alias?
DNA carries the information for the synthesis of all the proteins in an organism. Proteins are large molecules composed of thousands of amino acids. There are only twenty different amino acids, so the sequence of amino acids is what determines what kind of protein it is. 

Genetic information is stored in a cell as DNA, which is a double-stranded molecule twisted into a helix like a spiral staircase. Each DNA strand is composed of a series of nucleotides; there are only four different nucleotides:

NUCLEOTIDES

G = Guanine

C = Cytosine

T = Thymine

A = Adenine

These nucleotides always pair up with each other in what is known as complimentary base pairs. T and A always bonds together, and G and C always bond together. 
COMPLIMENTARY BASE PAIRS:

T-A

C-G

AMINO ACIDS

Amino acids are made up of a series of three nucleotides (called a codon). For instance, GCT forms the amino acid “Alanine”, and GGG forms the amino acid “Glycine”, etc. 

The sequence of  the amino acids determines what type of protein it is.

Different proteins have specific functions, such as making our hearts, hair, eyes and ears. Proteins are like a string of beads made up of amino acids. Although there are only 20 different amino acids, but how they are arranged can make millions of different types of proteins. 

Each amino acid is represented by at least one codon. Because each codon is coded with three letters, the string of letters used to represent the amino acids in a specific protein can get pretty long. To avoid this, scientists have made a kind of shorthand, and have given each amino acid its own letter, corresponding to our alphabet.

Using this shorthand to represent the amino acids in a protein is a way of describing, or "spelling" this part of the protein. Written in this shorthand, the code is called the DNA Alias; each letter in the DNA Alias actually represents a group of three letters (a codon).

When scientists see the DNA Alias of a particular protein, they can find the protein's DNA sequence by reversing the coding process. For fun, we can perform the same process on any word by converting each letter to the corresponding codon, and in so doing, find its "DNA sequence". Let's try it with your name.

Write each letter of your first name on the lines below:
____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 
Use the table on the next page; convert your name into its DNA Alias.

Step 1: Find each letter of your name.
Step 2: Look at the Simplified Codon column to find the DNA code for each letter.
Step 3: Replace each letter of your name with its three-letter codon.
Step 4: Insert the stop codon “TAG” after the last letter of your name. This signals the end of the amino acid sequence.

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 


THIS SEQUENCE (ABOVE) IS YOUR DNA ALIAS

	N
	 
	Asparagine
	 
	GAC

	O
	 
	Asparagine
	 
	GAT

	P
	 
	Proline
	 
	CCC

	Q
	 
	Glutamine
	 
	GAG

	R
	 
	Arginine
	 
	CGT

	S
	 
	Serine
	 
	TCA

	T
	 
	Threonine
	 
	ACT

	U
	 
	Threonine
	 
	ACG 

	V
	 
	Valine
	 
	GTC

	W
	 
	Tryptophan
	 
	TGG

	X
	 
	Valine
	 
	GTA 

	Y
	 
	Tyrosine
	 
	TAC

	Z
	 
	Tyrosine
	 
	TAT 

	STOP
	
	
	
	TAA, TGA, TAG

	Our Alphabet
	  
	Amino Acid Name
	  
	Simplified Codon

	A 
	 
	Alanine
	 
	GCT

	B
	 
	Alanine
	 
	GCA 

	C
	 
	Cysteine
	 
	TGC

	D
	 
	Aspartic acid
	 
	GAT

	E
	 
	Glutamic acid
	 
	GAG

	F
	 
	Phenylalanine
	 
	TTT

	G
	 
	Glycine
	 
	GGG

	H
	 
	Histidine
	 
	CAT

	I
	 
	Isoleucine
	 
	ATA

	J
	 
	Isoleucine
	 
	ATC 

	K
	 
	Lysine
	 
	AAG

	L
	 
	Leucine
	 
	CTC

	M
	 
	Methionine
	 
	ATG


(The table shows simplified versions of the codons. Most amino acids are actually represented by multiple codons).

MUTATIONS

USE THIS COMPLETE CODON LIST TO SEE WHAT THE MUTATIONS 
ON THE NEXT PAGE DO TO THE SPELLING OF YOUR NAME:
	Our Alphabet 
	 
	Amino Acid Name 
	 
	Codon 

	A 
	 
	Alanine 
	 
	GCA GCC 

	B 
	 
	  
	 
	GCG GCT 

	C 
	 
	Cysteine 
	 
	TGC TGT 

	D 
	 
	Aspartic acid 
	 
	GAC GAT 

	E 
	 
	Glutamic acid 
	 
	GAA GAG 

	F 
	 
	Phenylalanine 
	 
	TTC TTT 

	G 
	 
	Glycine 
	 
	GGA GGC 

	H 
	 
	Histidine 
	 
	CAC CAT 

	I 
	 
	Isoleucine 
	 
	ATA ATC ATT 

	J 
	 
	  
	 
	GGG GGT 

	K 
	 
	Lysine 
	 
	AAA AAG 

	L 
	 
	Leucine 
	 
	TTA TTG CTA CTC CTG CTT 

	M 
	 
	Methionine 
	 
	ATG 

	N 
	 
	Asparagine 
	 
	AAC AAT 

	O 
	 
	  
	 
	CCG CCT 

	P 
	 
	Proline 
	 
	CCA CCC 

	Q 
	 
	Glutamine 
	 
	CAA CAG 

	R 
	 
	Arginine 
	 
	AGA AGG CGA CGC CGG CGT 

	S 
	 
	Serine 
	 
	AGC AGT TCA TCC 

	T 
	 
	Threonine 
	 
	ACA ACC 

	U 
	 
	  
	 
	ACG ACT (codon for Threonine) 

	V 
	 
	Valine 
	 
	GTC GTG 

	W 
	 
	Tryptophan 
	 
	TGG 

	X 
	 
	  
	 
	GTA GTT 

	Y 
	 
	Tyrosine 
	 
	TAC TAT 

	Z 
	 
	  
	 
	TCG TCT 


Silent Mutation
Sometimes a mutation does not change how the protein turns out-that's why it's called a silent mutation. Look at your name after making each of the following mutations. Has it changed? If it hasn't, it's because the silent mutation goes unnoticed in proteins. 

Substitution of a nucleotide

Substituting the first “T” for a “C” in your DNA alias name can result in a completely different amino acid in the protein.  When one amino acid is converted into another amino acid, it is called a MISSENSE MUTATION.
Fill out the table below with your DNA alias, except substitute the first “T” for a “C”.

What is the new spelling of your name? ______________________________________? 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	
	 
	 
	 


Sickle cell anemia is caused by an amino acid substitution, so it is a missense mutation that doesn't allow the hemoglobin protein to fold correctly.

Insertion of a nucleotide
Insert an extra “T” after the first “A” in your DNA name sequence. The insertion mutation adds a nucleotide to the DNA sequence. Since the DNA code is read by grouping three nucleotides, the insertion mutation changes how the rest of the code will be read by changing the total number of nucleotides. Therefore, this is called a FRAMESHIFT MUTATION.

Fill out the table below with your DNA alias, except insert an extra “T” after the first “A”.

What is the new spelling of your name? ______________________________________? 

Even if your name changed just a little, it's not your name anymore. Proteins are also sensitive to changes in their amino acid sequence because it can change their shape and how they work. 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 


Frameshift mutations usually convert one amino acid into another amino acid, so frameshift mutations are usually also missense mutations. 

Huntington's disease is a neurodegenerative condition. It is caused by the repeated insertion of nucleotides in the Huntington gene.

Deletion of a nucleotide
When one or more nucleotides are missing it also causes a shift in how the DNA code is read. Therefore, this is also called a FRAMESHIFT MUTATION.

Fill out the table below with your DNA alias, except delete the first “A” nucleotide.

What is the new spelling of your name? ______________________________________? 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 


If three nucleotides (or any number divisible by three) are inserted or deleted, there will not be a frameshift mutation. However, one complete amino acid is inserted or deleted.

Cystic fibrosis is caused by the deletion of one codon in a gene, which causes the protein the gene makes to lose one amino acid.

NONSENSE MUTATION
Take the third codon for your name and change it to TAG. What does that do to your name?

The nonsense mutation changes the codon sequence for one amino to a STOP codon (TAA, TGA, TAG) that stops the cell from adding more amino acids to the protein. This point mutation shortens the protein.

Fill out the table below with your DNA alias, except after the third codon insert “TAG”.

What is the new spelling of your name? ______________________________________? 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	 
	 
	 
	 

	___,___,___
	___,___,___
	___,___,___
	___,___,___
	___,___,___

	 
	
	 
	 
	 


Breast cancer can be caused by a nonsense mutation that shortens the protein. 

