Diane, Tim, Corinne

Guiding Problem:
The widely used Streptococcus pyogenes Cas9 recognizes PAM sequence 5’-NGG-3’ shown in bold. What would be the 20-nucleotide single guide RNA sequence if you were attempting to target the very end of the second exon of the human beta globin gene:

5’-TTTGCCACACTGAGTGAGTGAGTCTATG-3’

3’-AAACGGTGTGACTCACTCACTCAGATAC-5’

Answer:
5’- A U A G A C U C A C U C A C U C A G U G 3’ 

Resources:
·  https://wyss.harvard.edu/media-post/gene-editing-mechanism-of-crispr-cas9/ (2:09) (intro as to what CRISPR is, how it works)
· https://www.biointeractive.org/planning-tools/science-news/science-says-gene-editing-widely-used-range-research (potential writing activity or discussion of ethics)
· Python
· Guide RNA Activity Instructions
· Grading Scale

Objectives: SWBAT
· Construct a Pseudocode that will translate a strand of DNA into RNA
· Apply Python coding to CRISPR and gene editing
· Locating a specific segment of DNA to target/cut
· sgRNA 
· Identify potential errors in coding

Prior Knowledge/Assumptions:
· DNA/RNA bases
· How to create reverse complements
· How to identify guide RNA
· Basic Python literacy (commands, loops, etc.)










Procedures:
· Do Now: Find video of CRISPR; Present students with opening question (See above) (15 min)
· State Objectives: Use Python to complete the same problem automatically
· Construct Pseudocode as a class (20 min)
· Present DNA string
· Construct a way to create the reverse complement
· Translate this DNA strand into RNA
· T’s => U’s
· How many bases do we want to look at in this reverse complement?
· Present Python Guide RNA activity (15 min - Day 1; 25-30 min - Day 2)
· Instruct students to work in groups of 3-4 to translate their pseudocode into Python
· Present Grading Scale (See below)
· Facilitate as necessary
· Remind students to print steps periodically to check their work
· Field questions and look for syntax errors
· Include quality comments
· As groups finish - begin working on the Summary
· Differentiation
· Lower Level
· Only input the bases you know you’ll need for the guide RNA
· Standard Level
· Activity as is
· Higher Level
· Create a program that will identify where the PAM sequence is and which bases should be used for the guide RNA
· Create an error in their code
· Comment it out and explain why it’s an error
· Summary (5 min)
· Probe for key takeaways
· Coding related takeaways
· Common mistakes
· Creating Loops
· Redefining terms
· Biology related
· Efficiency
· How biologists actually would use this
· Exit Ticket: Compare their code to ours - error analysis of our work (15 min)
· Think-pair-share: 5 min alone; 10 min with group
· Provide each group with a different error
· Examples:
· Errors that would make the program fail (syntax error)
· Missing () or =, etc.
· Errors in spelling
· Terms not properly defined
· +/- or switching order
· Fails to reverse the complement
· Indentation errors
· What should/should not be in the loop
· Grading Scale:
· Structure (at least 4 comments; sleek design; shows work was NOT stolen)
· Content
· Efficiency 
· Syntax (Is it using appropriate jargon)
· Success (Does it run without errors?)
· Summary (How does this relate to science content being taught?)
