IDERS INNOVATIVE PROJECT FRAMEVORK

TITLE OF PROJECT SHORT PROJECT DESCRIPTION SMART GOAL OF PROJECT

CRISPR-CAS CLASSROOM CHALLENGE (280 EHAMETERS) (lfﬂppl/ﬂﬂﬂlf)

Out of the Blue CRISPR OPTION 1 My job is to teach laboratory skills to future
biotechnicians. My goal is to have 5 out of 8

Use CRISPR-CAS9 to edit the lacZ gene of E. groups for each class have actural measureble
coli bacteria and determine success via blue succes with performing CRISPR technology

MATERIN.S NEH]H] white screening which will be evident in the blue-white screening.

Two possibibilities for grant for CRISPR CRISPR In A Box OPTION 2

Application to The Classroom _

1. Out of the Blue CRISPR $235 for one class of Use ?%'SPR_-CASdlga to edit thhe lax Z gene of []THER [:[]MMUN”'Y EXDER“SEI

8 groups of 4 (needed for 2 classes) at the E. coli bacteria and determine the success via

education price.Shipping and handling for 2 kits blue white screening

is $44.36. Biotech equipment such as pipettes DAR“BIDATI[]N NEEI]EI]

are needed while all chemicals are supplied. I.UNG DRUJEET I]ES[:R"]-I-"]N (IFAﬂﬂlIL‘ABlE)
SUBJECT(S) OF PROJECT

Prior to the lab whether it is Out of the Blue Rohan Kanchana is a past student who is apart
| plan to implement this project with 2 of my CRISPR or CRISPR In A Box, students must of the ChristianaCare CRISPR team. He will be a
biotechnology Il classes as they will have the have lessons that provide background guest speaker with my biotechnology Ill classes
advanced skills needed to perform and analyze knowledge. This will include videos such as talking about his experiences. He developed a
this experiment. | teach 2 classes of Bozeman Science computer program to automate and interpret
biotechnology 1, I, and Ill. To implement, | will https://www.youtube.com/watch? research data. e
need 2 of the lab kits in order to accommodate all v=MnYppmstxls, interactives such as i wlR ey
students. CRISPR-Cas9 Mecanism and Applications from

H d Hughes Institit 1
ht(t)[:\;\g:i/r/meg%.r?f?m?.ilrglglltj)?ointeractive/click/CRISP DRUBLEM YUU RE S["'\”NG

INI]I‘”I]UAI. I.H-\RN'NG UUTCUMES R/, and paper models such as from BioRad (IFABH[IL’AB[E)

https://www.bio-rad.com/webroot/web/pdf/lse/liter

Describe CRISPR CAS-9 techniques for gene ature/CRISPR%20Cas%209%20Paper%20Model This is not solving a problem, but it will provided
editing. Other CAS proteins can be used. %20Activity.pdf high school students with the opportunity to use
Describe all the major components of CRISPR During the lab, students will use a CRISPR-CAS CRISPR which is at the forefront of gene editing
CAS editing: CRISPR, CAS proteins, CAS-9, protein (either CAS9 or CAS12a) to disrupt gene which will solve future problems in so many
guide RNA, PAM, etc expression of the lacZ gene in E. coli. They will domains such as industry, medical, and
Evaluate the success of an applied CRISPR visualize the disruption by performing a agricultural. These students are the future
avnarimant L LR - - - L S e ctiidante that wiill 11cea thic tnnl Thav naad tn
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IDERS INNOUATIVE PROJECT FRAMEVWORK

SKILLS NEEDED
(CHECK ALL THAT APRLY)

o Colloborcfion@

o Analysis @

o Creativity

o Critical Thinking @

o Effectual Thinking |:|

o Applied Design Thinking|:|

o Evidence-based decision mcking|:|
o Prototype, develop, test

o Influence/ Leadership @
o Persuasive communicc'rion[l
o Craft and communicate vision

PERSONAL CAPACITIES & CHARACTERISTICS
(CHECK ALL THAT ADLY)

o Adaptability @

o Coochobili’ry@

o Confidence & Optimism

o Emotional infeIIiZence arlglempo’rhylzl

o Ethical judgment/integrity

o Mindfulness & Reflection

o Growth mindset

o Resourcefulness |:|
o Resilience & Grit |:|

OUTCOE INFOGRAPHIC NOTES

BROADER IMPACTS
(ON STUDENTS, COMMUNITY SCHOOL ETC.)

o Community enhancement
o Classroom culture
o School mission alignment @

o School climate/culture enhoncemen'f[l

o Personal growth |:|
o Interdisciplinary relevance@

o Project replicability/diffusion of
the innovation/value creation

o Esprit de corps
o Other:

ASSESSMENT POSSIBILITIES
(CHECK ALL THAT APRLY)

o Reflection paper

o Quiz/exam

o Deliverable (presentation, reporf)@
o Discussion-based @

o Self assessment |:|

o Peer assessment

o Pcss/foil[l

UNIVERSITY OF DELAWARE
HORN ENTREPRENEURSHIP

KEY DEFINITIONS
CREATIVITY T0 SEE OPPORTUNITIES AN GENERATE IDEAS

Creativity: the personal capacities and process of
generating unique methods, ideas, products,

etc, that promise value to customers, users or
beneficiaries.

Invention: the creation of a new method, device, or
process.

DESIGN 0 PURPOSEFULLY TRANSITION IDEAS 10 INNOVATION

Innovation: (n) new things or methods that deliver
value; (v) the collaborative process of translating
creative ideas into something of value.

ENTREPRENEURSHIP 10 CAPTURE THE VALUE OF INNOVATION.

Entrepreneurship: pursuing the creation, delivery and
capture of value from new ideas.

Social entrepreneurship: pursuing the creation and
sustained delivery of value through the
development of new solutions to society’s most
pressing social, cultural and environmental

challenges.

LEADERSHIP T0 MAXIMIZE THE VALUE

Leadership: the process of influencing others toward
a shared/common vision.

Entrepreneurial leadership: the process of influencing
others toward a shared/common vision

for creating value from new ideas; a unique set of
concepts, mindsets, and activities used by

leaders to identify opportunities, deepen
understanding, and initiate and develop innovation.
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	Title: CRISPR-CAS CLASSROOM CHALLENGE
	Materials: Two possibibilities for grant for CRISPR Application to The Classroom

1. Out of the Blue CRISPR $235 for one class of 8 groups of 4 (needed for 2 classes) at the education price.Shipping and handling for 2 kits is $44.36.  Biotech equipment such as pipettes are needed while all chemicals are supplied.

2. CRISPR in a Box™ Educational Kit with Rockland Antibodies and Assays  in partnership with the world-renowned gene editing team at ChristianaCare and the experienced instructors from Delaware Technical Community College. Not all chemicals are supplied. Cost is $375.50 with shipping and handling. One kit covers 10 lab groups. I would need two kits. 

3.Laptop
	Subjects: I plan to implement this project with 2 of my  

biotechnology III classes as they will have the advanced skills needed to perform and analyze this experiment. I teach 2 classes of biotechnology I, II, and III. To implement, I will need 2 of the lab kits in order to accommodate all students.






	Outcomes: Describe CRISPR CAS-9 techniques for gene editing. Other CAS proteins can be used.

Describe all the major components of CRISPR CAS editing: CRISPR, CAS proteins, CAS-9, guide RNA, PAM, etc

Evaluate the success of an applied CRISPR experiment.

Research future applications of CRISPR-CAS-9
	Short Description: Out of the Blue CRISPR OPTION 1



Use CRISPR-CAS9 to edit the lacZ gene of E. coli bacteria and determine success via blue white screening



CRISPR In A Box OPTION 2



Use CRISPR-CAS12a to edit the lax Z gene of E. coli bacteria and determine the success via blue white screening




	Long Description: Prior to the lab whether it is Out of the Blue CRISPR or CRISPR In A Box, students must have lessons that provide background knowledge. This will include videos such as Bozeman Science https://www.youtube.com/watch?v=MnYppmstxIs, interactives such as CRISPR-Cas9 Mecanism and Applications from Howard Hughes Instititue https://media.hhmi.org/biointeractive/click/CRISPR/ , and paper models such as from BioRad https://www.bio-rad.com/webroot/web/pdf/lse/literature/CRISPR%20Cas%209%20Paper%20Model%20Activity.pdf

During the lab, students will use a CRISPR-CAS protein (either CAS9 or CAS12a) to disrupt gene expression of the lacZ gene in E. coli. They will visualize the disruption by performing a blue-white screening assay as there will be a different phenotype possiblity is successful. 

Students will analyze their experiment and write a conclusion following REE PE PA for biotechnology classes.

As an extension, students will create a virtual poster that addresses how CRISPR-CAS works, previous gene editing tools, types of repair, and future applications and bioethical issues. 
	Goal: My job is to teach laboratory skills to future biotechnicians. My goal is to have 5 out of 8 groups for each class have actural measureble succes with performing CRISPR technology which will be evident in the blue-white screening. 
	Needed Assistance: Rohan Kanchana is a past student who is apart of the ChristianaCare CRISPR team. He will be a guest speaker with my biotechnology III classes talking about his experiences. He developed a computer program to automate and interpret research data. 

I am meeting via zoom 1/12/21  with ChristianaCare to see if I could partner with them, and use their kit. 
	Problem: This is not solving a problem, but it will provided high school students with the opportunity to use CRISPR which is at the forefront of gene editing which will solve future problems in so many domains such as industry, medical, and agricultural. These students are the future students that will use this tool. They need to experience it now. 
	Other: 
	Collaboration: No
	Analysis: No
	Creativity: Off
	Critical Thinking: Yes
	Effectual Thinking: Off
	Applied Design Thinking: Off
	Evidence-based decision making: Off
	Prototyping: Off
	Leadership: Yes
	Communication: Off
	Vision: Off
	Adaptability: Yes
	Coachability: Yes
	Confidence: Yes
	EQ: Off
	Ethics: Yes
	Mindfulness: Yes
	Growth mindset: Off
	Resourcefulness: Off
	Resilience: Off
	Community: Off
	Classroom Culture: Yes
	School Mission: Yes
	Culture: Off
	Pesonal Growth: Off
	Interdisciplinary: Yes
	Replicability: Yes
	Esprit de corps: Off
	Paper: Yes
	Quiz: Yes
	Report: Yes
	Discussion: Yes
	Self assessment: Off
	Peer assessment: Off
	Pass/Fail: Off
	Text1: 


