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First, you will be rolling your dice to identify which nucleotides will be present in your strand of DNA. Roll the dice and use the chart below to create your DNA.
[image: image11.png]
	IF you roll a:
	Your DNA nucleotide is a:

	 1
	G

	2
	A

	3
	T

	4
	C

	5
	G

	6
	A


Your DNA Sequence:

	
	
	
	
	
	
	
	
	
	
	
	


Next, you will transcribe your DNA sequence into mRNA. To do this, you will match your DNA nucleotide with it’s RNA nucleotide. Remember, the base pairing rules are:

A (  U
T ( A
G ( C
C ( G
Your mRNA Sequence:

	
	
	
	
	
	
	
	
	
	
	
	


Once the mRNA has been transcribed, it is sent to the ribosomes to be translated into proteins. Proteins are coded in chunks of 3 nucleotides called “codons.” Notice in your mRNA sequence that every 3 nucleotides are in boxes of a slightly differnet color? These are codons. Use the codon chart to translate your codons. 
	Codon
	Protein
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During this activity, you will be creating a monster using the genotypes provided below. Each trait will determined by rolling a dice.  The number on the dice will correspond with the genotype for the chosen trait. 

Procedure: 

· To determine the DNA sequence (genotype) for each of the traits you will be rolling a dice. The number rolled will determine which DNA sequence you will use for traits that include number of eyes, legs, arms, hair type and color, skin color and a special feature.

· Record the number rolled and DNA sequence on the transcription and translation data worksheet.

· Transcribe the DNA to mRNA.

· Translate the mRNA into an amino acid sequence using the provided codon chart.

· Determine the phenotype of the trait using the amino acid sequence key. If you are unable to determine they phenotype, it is possible that there was an error that occurred while copying the DNA sequence, transcription or translation. Be sure to check your work.

· Repeat until all seven traits have been identified.

· Draw a picture of your monster.  
	Dice number
	Eyes  DNA Sequence

	1
	TAC– CTT–CTG– GCA – CGA – AGT – CAC– ATT

	2
	TAC – GTA – TAA– TGT – CTT– ACC – CAC– TAA – ACT

	3
	TAC –AGT – TGG – GAA– TAT – GAT– TAG– ACT

	4
	TAC –CCT – CGA – CGA – AAA –TAG– ACT

	5
	TAC –CGA–GAT– GAA–TAC – TAA– ACT

	6
	TAC – CCA – CGA–– AAG– AAA – ATT

	Dice number
	Legs  DNA Sequence

	1
	TAC – CTT– CCA – TGG – AGT– TAG– ACT

	2
	TAC – TAA– AGT – TGG – CCT– ATT

	3
	TAC – GTT – AAG – TAA– TGT– TCT– ATT

	4
	TAC –  TGG – CCA – GAT– CAG– TAG– ACT

	5
	TAC – TGG – TGG – GAC– CCT CAA– ATT

	6
	TAC –GTT – AAT –AAA – TAA– CAC – AGT– TAG– ACT

	Dice number
	Arms  DNA Sequence

	1
	TAC –TAT – CCA – AAT – TCT – AAA – TAT – CTG – AAT – GTA – CAA – ATT

	2
	TAC –CTA– ACC – TGG – CAC – CTT– CCA– ATT

	3
	TAC –AGT – TAG– CCA – AAT – ATT

	4
	TAC – TAG – CCA – TCT – CCC – GCA– TAG– ACT

	5
	TAC – AAT – CTT– TCT – TAT – ATT

	6
	TAC – TAG – TCC – CTA– AGT –  CTT– AGT– CCC – ATT


Blackline Master #3
	Dice number
	Hair Color  DNA Sequence 

	1
	TAC – AGT – AAA – CTT– GAT– CAG – CAT– TAG– ACT

	2
	TAC –  GTT – TGG – TAT – GAT– ATT

	3
	TAC – GTA – TGG – CAT – CTT– CCT– ATT

	4
	TAC – AGT – GCA – CGA – CTA– GAT– ATT

	5
	TAC –GTT– GTA–  TAT– TAT – TAG– ACT

	6
	TAC – GTT– TAT–  GTT– TAT– CTA– CTT– ATT

	Dice number
	Hair Type DNA Sequence

	1
	TAC – AGT – GCA – CAT – CTT– CCT – CGA – GTA – TAG– ACT

	2
	TAC – TGG – TGT – TAA– TAG– ACT

	3
	TAC – CTT– GAT– TGG – AAT – GTT – TAG– ACT

	4
	TAC – GTA – TGG– GAA– TAT – CCA – ATT

	5
	TAC –TAT – CTT – CCA – ATT

	6
	TAC – CTA – AGT – TAA– TGT – TAG– ACT

	Dice number
	Skin Color  DNA Sequence 

	1
	TAC –  GTA – GCA – CAC – CTT– CCC – CGA – ATT

	2
	TAC – CTT– GAT– TAA– TGT – CTT– ACC – TAG– ACT

	3
	TAC – CCA – GCA – CGA – AGT – ATT

	4
	TAC –  CCC – CGA – GCA – AAT – TAG – ACT

	5
	TAC – CCG – CGA – ACC – GTT – ATT

	6
	TAC – CCT – CTT– TAA– GAA – TAG – ACT

	Dice number
	Special Feature Gene: DNA Sequence 

	1
	TAC – GAT– TGG – CAC – CTT– CCA– TAG– ACT

	2
	TAC – AAG – TAA– TGT – CTT– ACC– ATT

	3
	TAC – AAA – AGT – CAA – CAC – CTT– CCT– ATT

	4
	TAC – TAA– TGT – CTT– ACC– TAG – ACT

	5
	TAC – GTT – CCT – CGA – CCA – ATT 

	6
	TAC – TAT – GCA – AAA – GAA – ATT
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	Eyes

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	

	Legs

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	

	Arms

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	

	Hair Color

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	

	Hair Type

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	

	Skin Color

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	


Blackline Master #3
	Special Feature Gene

	Number Rolled
	

	DNA Sequence: genotype
	

	Transcription: mRna
	

	Translation: Amino Acid Sequence
	

	Trait phenotype:
	


      Drawing of Monster:
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	Eyes

	One  Triangle Eye
	Methionine  – Glutamine – Aspartic Acid – Arginine – Alanine – Serine – Valine –  Stop

	Two Circle Eyes
	Methionine  – Histidine – Isoleucine – Threonine – Glutamic Acid – Tryptophan – Valine – Isoleucine  Stop

	Two Star Shaped Eyes 
	Methionine  –Serine -Threonine– Leucine-Isoleucine – Leucine – Isoleucine–  Stop

	Three Circle Eyes 
	Methionine  – Glycine – Alanine- Alanine – Phenylalanine - Isoleucine –  Stop 

	Four Circle Eyes 
	Methionine –  Alanine – Leucine – Leucine – Isoleucine - Isoleucine  –  Stop

	The Star Shaped Eyes 
	Methionine – Glycine – Alanine – Phenylalanine – Phenylalanine - Stop

	Legs

	One Short Leg
	Methionine  –   Glutamic Acid – Glycine – Threonine – Serine – Isoleucine - Stop

	Two Short Legs
	Methionine  –  Isoleucine – Serine – Tryptophan – Glycine –  Stop

	Three Short Legs
	Methionine  –  Glutamine – Phenylalanine – Isoleucine – Threonine – Arginine –  Stop

	One Long Leg
	Methionine  –   Threonine- Glycine – Leucine – Valine - Isoleucine –Stop

	Two Long Legs
	Methionine –   Threonine –   Threonine- Leucine – Glycine - Valine –  Stop

	Three Long Legs 
	Methionine – Glutamine – Leucine – Phenylalanine – Isoleucine – Valine – Serine – Isoleucine –Stop 

	Arms

	1 Arm
	Methionine  – Isoleucine – Glycine – Leucine – Arginine – Phenylalanine – Isoleucine – Aspartic Acid – Leucine – Histidine – Valine –  Stop

	2 Arms
	Methionine  – Aspartic Acid – Tryptophan – Threonine – Valine – Glutamic Acid – Glycine – Stop 

	4 Arms 
	Methionine – Serine – Isoleucine – Glycine – Leucine – Stop 

	6 Arms 
	Methionine – Isoleucine – Glycine – Arginine – Glycine – Arginine – Isoleucine –  Stop

	2 Wings 
	Methionine – Leucine –Glutamic Acid – Arginine – Isoleucine –  Stop

	2 Flippers 
	Methionine – Isoleucine – Arginine – Aspartic Acid  - Serine – Glutamic Acid – Serine –   Glycine– Stop


	Hair Color

	Purple
	Methionine  – Serine- Phenylalanine –Proline – Leucine – Valine – Valine – Isoleucine – Stop 

	Green
	Methionine  – Proline -   Threonine – Isoleucine – Leucine  - Stop

	Blue
	Methionine  –  Histidine – Threonine – Valine – Glutamic Acid – Glycine –  Stop

	Orange
	Methionine  –  Serine – Arginine – Alanine  – Aspartic Acid – Leucine -   Stop

	Pink
	Methionine –Glutamine – Histidine – Isoleucine – Isoleucine - Isoleucine  –  Stop

	Red
	Methionine – Glutamine – Isoleucine – Glutamine – Isoleucine – Aspartic acid – Glutamic Acid – Stop 

	Hair Type

	Short and straight 
	Methionine  –  Serine – Arginine – Valine  – Glutamic acid – Glycine – Alanine – Histidine – Isoleucine –  Stop

	Long and Straight
	Methionine  –  Threonine – Threonine – Isoleucine – Isoleucine –  Stop

	Short and Spikey 
	Methionine –  Glutamic Acid – Leucine – Threonine – Leucine – Glutamine – Isoleucine – Stop 

	Long and Wavy 
	Methionine  –  Histidine – Threonine – Leucine – Isoleucine – Glycine – Stop 

	Medium Length and Curly 
	Methionine – Isoleucine – Glutamic Acid – Glycine – Stop 

	Long and Spikey 
	Methionine –Valine– Serine – Isoleucine – Threonine – Isoleucine  –  Stop

	Skin Color

	Yellow
	Methionine  – Histidine – Arginine- Valine- Glutamine – Glycine – Alanine –  Stop

	Green
	Methionine  – Glutamic acid – Leucine – Isoleucine – Threonine – Glutamic Acid – Tryptophan- Isoleucine- - Stop

	Blue
	Methionine  –  Glycine – Arginine – Alanine – Serine - Stop

	Orange
	Methionine  –   Glycine – Alanine – Arginine – Leucine – Isoleucine  –  Stop

	Red
	Methionine  – Glycine- Alanine – Tryptophan – Glutamine -   Stop

	Pink
	Methionine Glycine – Glutamic Acid – Isoleucine – Leucine – Isoleucine -Stop

	Special Feature Gene

	One Horn
	Methionine – Valine – Threonine – Valine – Glutamic Acid –- Glycine –  Isoleucine  –  Stop

	Two Horns 
	Methionine – Phenylalanine – Isoleucine – Threonine – Glutamic Acid – Tryptophan – Stop

	Spikes
	Methionine – Leucine – Leucine – Threonine – Leucine – Glutamine – Isoleucine  –  Stop

	Tail
	Methionine – Isoleucine – Threonine – Glutamine – Tryptophan – Isoleucine -   Stop

	Large Pointed Teeth
	Methionine – Glutamine – Glycine – Alanine - Glycine – Stop 

	Claws
	Methionine – Isoleucine – Arginine – Phenylalanine - Leucine –  Stop 
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1. Once the DNA strand “unzips,” the RNA polymerase, it 
A. translates the mRNA into proteins.

B. transfers the mRNA to the ribosomes.

C. transcribes the DNA strand into mRNA.

D. makes a copy of the DNA strand for translation.
2. Which statement describes the relationship between transcription and translation?
A. Ribosomes transcribe the mRNA and then it is translated into DNA.

B. Ribosomes translate the mRNA and then it is transcribed into DNA.

C. RNA polymerase transcribes the DNA into mRNA and then it is translated by the ribosomes.

D. RNA polymerase translates the DNA into mRNA and then it is transcribed by the ribosomes.


3. How does transcription and translation result in the expression of genes?

A. Transcription makes DNA. Translation uses the DNA to make proteins which expresses the gene. 

B. Translation makes DNA. Transcription uses the DNA to make proteins which expresses the gene. 

C. Transcription reads the DNA to make RNA. Translation uses the RNA to make proteins which expresses the gene. 
D. Translation reads the DNA to make RNA. Transcription uses the RNA to make proteins which expresses the gene. 

4. Transcribing and translating a series of genes results in phenotypic differences in organisms. Which of the following is NOT true of these processes?
A. Specific genotypes as written by codons result in specific phenotypes.

B. Specific codons code for specific proteins which create phenotypic differences. 
C. When codons are not read exactly as they are written, mutations can cause phenotypic changes. 

D. Codons that have the same nucleotides will code for the same phenotypes, regardless of the order. 

5. Why would modeling the process of protein synthesis be important to understanding this concept?

A. The process of protein synthesis is abstract and microscopic. 

B. The process of protein synthesis is too simplistic to understand without a model. 

C. The process of protein synthesis is best understood through a mathematical model.

D. The process of protein synthesis can only be represented by a 3-Dimensional model.

6. Why are models important to our scientific understandings? Choose all that apply. 

A. Models can magnify concepts that are too small to witness. 

B. Models remove the danger of studying all scientific concepts.

C. Models allow us to understand concepts that are very complex.

D. Models can reduce the size of the phenomenon to a viewable size. 
Blackline Master #5
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	Dice number
	Eyes  DNA Sequence

	1
	AUG-GAA-GAC-CGU-GCU-UCA-GUG-UAA

	2
	AUG-CAU-AUU-ACA-GAA-UGG-GUG-AUU-UGA

	3
	AUG-UCA-ACC-CUU-AUA-CUA-AUC-UGA

	4
	AUG-GGA-GCU-GCU-UUU-AUC-UGA

	5
	AUG-GCU-CUA-CUU-AUG-AUU-UGA

	6
	AUG-GGU-GCU-UUC-UUU-UAA

	Dice number
	Legs  DNA Sequence

	1
	AUG-GAA-GGU-ACC-UCA-AUC-UGA

	2
	AUG-AUU-UCA-ACC-GGA-UAA

	3
	AUG-CAA-UUC-AUU-ACA-AGA-UAA

	4
	AUG-ACC-GGU-CUA-GUC-AUC-UGA

	5
	AUG-ACC-ACC-CUG-GGA-GUU-UAA

	6
	AUG-CAA-UUA-UUU-AUU-GUG-UCA-AUC-UGA

	Dice number
	Arms  DNA Sequence

	1
	AUG-AUA-GGU-UUA-AGA-UUU-AUA-GAC-UUA-CAU-GUU-UAA

	2
	AUG-GAU-UGG-ACC-GUG-GAA-GGU-UAA

	3
	AUG-UCA-AUC-GGU-UUA-AUU

	4
	AUG-AUC-GGU-AGA-GGG-CGU-AUC-UGA

	5
	AUG-UUA-GAA-AGA-AUA-UAA

	6
	AUG-AUC-AGG-GAU-UCA-GAA-UCA-GGG-UAA

	Dice number
	Hair Color  DNA Sequence 

	1
	AUG-UCA-UUU-GAA-CUA-GUC-GUA-AUC-UGA

	2
	AUG-CAA-ACC-AUA-CUA-UAA

	3
	AUG-CAU-ACC-GUA-GAA-GGA-UAA

	4
	AUG-UCA-CGU-GAU-GUA-UAA

	5
	AUG-CAA-CAU-AUA-AUC-UGA

	6
	AUG-CAA-AUA-CAA-AUA-GAU-GAA-UAA

	Dice number
	Hair Type DNA Sequence

	1
	AUG-UCA-CGU-GUA-GAA-GGA-GCU-CAU-AUC-UGA

	2
	AUG-ACC-ACA-AUU-AUC-UGA

	3
	AUG-GAA-CUA-ACC-UUA-CAA-AUC-UGA

	4
	AUG-CAU-ACC-CUU-AUA-GGU-UAA

	5
	AUG-AUA-GAA-GGU-UAA

	6
	AUG-GAU-UCA-AUU-ACA-AUC-UGA


	Dice number
	Skin Color  DNA Sequence 

	1
	AUG-CAU-CGU-GUG-GAA-GGG-GCU-UAA

	2
	AUG-GAA-CUA-AUU-ACA-GAA-UGG-AUC-UGA

	3
	AUG-GGU-CGU-GCU-UCA-UAA

	4
	AUG-GGG-GCU-CGU-UUA-AUC-UGA

	5
	AUG-GGC-GCU-UGG-CAA-UAA

	6
	AUG-GGA-GAA-AUU-CUU-AUC-UGA

	Dice number
	Special Feature Gene: DNA Sequence 

	1
	AUG-CUA-ACC=GUG-GAA-GGU-AUC-UGA

	2
	AUG-UUC-AUU-ACA-GAA-UGG-UAA

	3
	AUG-UUU-UCA-GUU-GUG-GAA-GGA-UAA

	4
	AUG-AUU-ACA-GAA-UGG-AUC-UGA

	5
	AUG-CAA-GGA-GCU-GGU-UAA

	6
	AUG-AUA-CGU-UUU-CUU-UAA
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1. Once the DNA strand “unzips,” the RNA polymerase,
A. translates the mRNA into proteins.

B. transfers the mRNA to the ribosomes.

C. transcribes the DNA strand into mRNA.

D. makes a copy of the DNA strand for translation.

2. Which statement describes the relationship between transcription and translation?

A. Ribosomes transcribe the mRNA and then it is translated into DNA.

B. Ribosomes translate the mRNA and then it is transcribed into DNA.
C. RNA polymerase translates the DNA into mRNA and then it is transcribed by the ribosomes.

D. RNA polymerase transcribes the DNA into mRNA and then it is translated by the ribosomes.

3. How does transcription and translation result in the expression of genes?

A. Transcription makes DNA. Translation uses the DNA to make proteins which expresses the gene. 

B. Translation makes DNA. Transcription uses the DNA to make proteins which expresses the gene. 

C. Transcription reads the DNA to make RNA. Translation uses the RNA to make proteins which expresses the gene. 

D. Translation reads the DNA to make RNA. Transcription uses the RNA to make proteins which expresses the gene. 


4. Transcribing and translating a series of genes results in phenotypic differences in organisms. Which of the following is NOT true of these processes?

A. Specific genotypes as written by codons result in specific phenotypes.

B. Specific codons code for specific proteins which create phenotypic differences. 

C. When codons are not read exactly as they are written, mutations can cause phenotypic changes. 

D. Codons that have the same nucleotides will code for the same phenotypes, regardless of the order. 


5. Why would modeling the process of protein synthesis be important to understanding this concept?

A. The process of protein synthesis is abstract and microscopic. 

B. The process of protein synthesis is too simplistic to understand without a model. 

C. The process of protein synthesis is best understood through a mathematical model.

D. The process of protein synthesis can only be represented by a 3-Dimensional model.


6. Why are models important to our scientific understandings? Choose all that apply. 

A. Models can magnify concepts that are too small to witness. 

B. Models remove the danger of studying all scientific concepts.

C. Models allow us to understand concepts that are very complex.

D. Models can reduce the size of the phenomenon to a viewable size. 
Example: On my first roll, I rolled a 3. I wrote T as the first nucleotide in my DNA sequence. Next, I rolled a 2, then a 6, then a 3, then a 4. My DNA sequence looks like this so far:





T A A T C
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