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CRISPR: Introducing a New Era in Molecular Biology

http://bitly.bz/djklU


The Science and Ethics of 
CRISPR-based Genome Editing



https://www.youtube.com/watch?v=KNyFIXkszkM

CRISPR ……..   as a story of the process of sceince

https://www.youtube.com/watch?v=KNyFIXkszkM


Should we introduce high school students to CRISPR?

YES,…because….:

1. CRISPR has revolutionized how
molecular science is done.

2. CRISPR technology will be used 
to edit eukaryotic genomes.

3. Important ethical issues related to the use of CRISPR 
technology exist.



4.  CRISPR is an incredible story of the process of science.

So,… how should we introduce students to CRISPR?

• How can we capture students’ interest in CRISPR?

• How can we connect CRISPR to what we are already 
teaching?



But first,…CRISPR…. as an adaptive immunity system in bacteria.

CRISPR Cas9



CRISPR – Clustered Regularly Interspaced Short Palindromic Repeats
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Interactive Digital Activities
https://www.3dmoleculardesigns.com/Teacher-

Resources/CRISPR-Adaptive-Immunity-Kit/Digital-Student-
Modeling-Activities.htm

https://www.3dmoleculardesigns.com/Teacher-Resources/CRISPR-Adaptive-Immunity-Kit/Digital-Student-Modeling-Activities.htm


Who discovered CRISPR?------------------------------------
How was CRISPR  discovered?



https://www.youtube.com/watch?v=RKh2mi3tsmc

https://www.youtube.com/watch?v=RKh2mi3tsmc




In the last paragraph of the Discussion…..

This is how science often happens…….



Could you have discovered CRISPR?

GGAGTTCTACCGCAGAGGCGGGGGAACTCCAAGTGATATCCATCATCGCATCCAGT

GCGCCCGGTTTATCCCCGCTGATGCGGGGAACACCAGCGTCAGGCGTGAAATCTCA

CCGTCGTTGCCGGTTTATCCCTGCTGGCGCGGGGAACTCTCGGTTCAGGCGTTGCA

AACCTGGCTACCGGGCGGTTTATCCCCGCTAACGCGGGGAACTCGTAGTCCATCAT

TCCACCTATGTCTGAACTCCCGGTTTATCCCCGCTGGCGCGGGGAACTCG

(If you had been working alongside Yoshizumi Ishino in 1987,… would you have noticed 
the unusual pattern in the nucleotide sequence downstream of the IAP gene?)



GGAGTTCTACCGCAGAGGCGGGGGAACTCCAAGTGATATCCATCATCGCATCCAG

TGCGCCCGGTTTATCCCCGCTGATGCGGGGAACACCAGCGTCAGGCGTGAAATCT

CACCGTCGTTGCCGGTTTATCCCTGCTGGCGCGGGGAACTCTCGGTTCAGGCGTT

GCAAACCTGGCTACCGGGCGGTTTATCCCCGCTAACGCGGGGAACTCGTAGTCCA

TCATTCCACCTATGTCTGAACTCCCGGTTTATCCCCGCTGGCGCGGGGAACTCG

Could you have discovered CRISPR?



GGAGTTCTACCGCAGAGGCGGGGGAACTCCAAGTGATATCCATCATCGCATCCAGTGCGCC

CGGTTTATCCCCGCTGATGCGGGGAACACCAGCGTCAGGCGTGAAATCTCACCGTCGTTGC

CGGTTTATCCCTGCTGGCGCGGGGAACTCTCGGTTCAGGCGTTGCAAACCTGGCTACCGGG

CGGTTTATCCCCGCTAACGCGGGGAACTCGTAGTCCATCATTCCACCTATGTCTGAACTCC

CGGTTTATCCCCGCTGGCGCGGGGAACTCG

Could you have discovered CRISPR?

29 nucleotide 
“Short Palindromic Repeat”

32 nucleotide 
“interspersed spacer”



GGAGTTCTACCGCAGAGGCGGGGGAACTCCAAGTGATATCCATCATCGCATCCAGTGCGCC

CGGTTTATCCCCGCTGATGCGGGGAACACCAGCGTCAGGCGTGAAATCTCACCGTCGTTGC

CGGTTTATCCCTGCTGGCGCGGGGAACTCTCGGTTCAGGCGTTGCAAACCTGGCTACCGGG

CGGTTTATCCCCGCTAACGCGGGGAACTCGTAGTCCATCATTCCACCTATGTCTGAACTCC

CGGTTTATCCCCGCTGGCGCGGGGAACTCG

Clustered Regularly Interspersed Palindromic Repeats 

CRISPR repeats (29) Spacer sequences (32)

(later shown to be foreign DNA)

29 29 292932 32 32 32



Could you have discovered CRISPR?

The Ishino Sequences are available at:

Black & White Version: https://cbm.msoe.edu/markMyweb/crisprSequence1.html

Color Version: https://cbm.msoe.edu/markMyweb/crisprSequence2.html

https://cbm.msoe.edu/markMyweb/crisprSequence1.html
https://cbm.msoe.edu/markMyweb/crisprSequence2.html


https://drive.google.com/file/d/1lKS_TqPD70lqdd-icBYtuUJIYmRRmD3s/view


THANK YOU FOR ATTENDING!

Purchase kits at 3dmoleculardesigns.com. 

Use discount code SC22 to receive 20% off most items in 
our catalog. Student Modeling Packs are not eligible for discount.

Models and posters used in this session:


