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Continue adding the complementary RNA nucleotides.  

A newly synthesized mRNA is 6 nucleotides in length. 
Be sure to cap the phosphate and hydroxyl ends.

3’

5’

5’ 3’

UACGUA

Going Further with Transcription . . . . 
• Consider how the RNA polymerase knows which strand, and in what direction, to copy the 
DNA message.
• Investigate RNA processing:  

- How are the two ends of the mRNA protected from degradation by exonucleases that would 
otherwise shorten the lifetime of the mRNA?
- How can the mRNA be modified through splicing?  
- Keeping splicing in mind, how might the discrepancy between the number of human 
protein-coding genes (about 25,000) and the 100,000 different proteins made by human cells 
be explained?

5’ 3’

Students act out the role of RNA 
polymerase, which binds to the template 
strand of the DNA, to begin synthesis 
of mRNA that is complementary and 
anti-parallel to the DNA template strand. 
Keep in mind that mRNA is synthesized 
from its 5’ → 3’ end beginning with the 
start codon AUG. 

A U G C A U
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MODELING BIOINFORMATICS
The 21st century ushered in the sequencing of the human genome, which sparked a firestorm of remarkable 
advances in biotechnology. As informed citizens, students should be introduced to the new fields of genomics 
and bioinformatics.

Untwist 12 base pairs of Dynamic DNA© into a flat, 2-dimensional ladder for students to easily read and model 
specific nucleotide sequences of important genes. Students could study the nucleotide sequence around the 
point where a mutation occurs in the beta globin gene that causes sickle cell anemia. Note that only a single 
base pair change results in this condition.*

Normal DNA Nucleotide Sequence Sickle Cell DNA Nucleotide Sequence

Use the kit to model how the CRISPR Cas9 protein could bind to a specific DNA sequence. Separate the two 
DNA strands, form complementary base pairs between its guide RNA and one strand of DNA and then cut the 
DNA to initiate a gene editing event.

*The nucleotides in the kit have embossed letters. We added letters to the photos for clarity.

5’     C     C     T     G     A     G     G     A     G          3’
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NEXT GENERATION SCIENCE STANDARD FRAMEWORK CONNECTIONS

SEPs CCCs DCIs

Asking Questions

Structure and Function

Stability and Change

Patterns

Developing and Using Models

Constructing Explanations and
Designing Solutions

Cause and Effect: Mechanism
and Explanation

LS1: From Molecules to 
Organisms: Structures and 

Processes

LS4: Biological Evolution: 
Unity and Diversity

ETS2: Links Among 
Engineering, Technology, 

Science, and Society

PS1: Matter and Its 
Interactions

LS3: Heredity: Inheritance and 
Variation of Traits

Analyzing and 
Interpreting Data

Scale, Proportion, 
and Quantity

Engaging in Argument 
from Evidence


