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Content The objective of this course is to introduce the concept of genome editing
technology. We will be discussing the history of genome editing technologies
(ZNF, TALEN and CRISPR/Cas9) and will be able to compare distinct methods
for genome editing. We will design CRISPR experiments (sgRNA, vector
selection or adoption of the vector-free system, screening strategy,
CRISPR efficiency, specificity and safety, etc) from the beginning. CRISPR-
mediated genome editing has opened doors to cure incurable human diseases
and the extent to which CRISPR-mediated genome editing provides hope for
these diseases will be discussed. We will discuss the applications
of CRISPR/Cas9-mediated genome editing in a wide range of research. Finally,
there will be a discussion of ethical aspects of genome editing technology.

Objectives Genome Editing History: ZNF and TALEN, CRISPR: Prokaryotic Adaptive
Immune System and CRISPR-Cas9 Technology; CRISPR-based Functional
Analysis of Genes; CRISPR/Cas9 for Human Therapeutic ( Cancer Therapy,
mono-genetic diseases)

Learning LO1: learn Genome Editing History: ZNF and TALEN and,; CRISPR:

Outcomes Prokaryotic Adaptive Immune System; CRISPR-Cas9 Technology
LO2: CRISPR design; CRISPR and DNA repair mechanism; CRISPR-mediated
genome editing and human diseases
LO3 : CRISPR-based Functional Analysis of Genes; CRISPR/Cas9 for Human
Therapeutic ( Cancer Therapy, mono-genetic diseases)
LO4 : Cas9 like enzymes (Cas12a, Cas12b, Cas13, CasX, etc.); CRISPR
Techniques: Gene activation, base editing, CRISPRi, RNA editing, Diagnosis
etc.)
LO5 : CRISPR and Ethics

Requirements None
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Ethical Rules and
Course Policy

LEARNING ACTIVITIES Please, use this one as a reference for your course

Activities Number Weight (%)
Lecture 3 25%
Group Works 8 25%
Presentations 7 25%
Site Visits 1 25%

Total 100

ASSESSMENT

Evaluation Criteria Weight (%)
Quizzes 00%
Weekly Assignments 00%
Group Project Assignments & Presentations 10%
Attendance/Participation 10%
Midterm Exam 30%
Final Exam/Submission 50%

Total 100%

For a detailed description of grading policy and scale, please refer to the website https://goo.gl/HbPM2y section 28.
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COURSE LOAD Please, use this one as a reference for your course
Activity Duration Quantity Work Load
(hour) (hour)
In class activities 2 14 28
Lab 1 7 7
Group work 2 12 24
Research (web, library) 2 12 24
Required Readings 2 10 20
Pre-work for Presentation 2 7 14
Lab reports 1 7 7
General Sum 124
ECTS: 4 (Work Load/25-30)
CONTRIBUTION TO PROGRAMME OUTCOMES*
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PO13 | PO14
LO1 5 5 5 5 5 5 5 5
LO2 5 4 4 4 4 4 5 5
LO3 5 4 4 4 4 4 4 4
LO4 5 4 4 4 4 4 4 4
* Contribution Level: 0: None, 1: Very Low, 2: Low, 3: Medium, 4: High, 5: Very High
WEEKLY SCHEDULE
W  Topic Outcomes
1 Genome Editing History: ZNF and TALEN LO1
Lab/Activity:
2 CRISPR: Prokaryotic Adaptive Immune System LO1
Lab/Activity:
3 CRISPR-Cas9 Technology LO1
Activity:
4 CRISPR and DNA repair mechanism; LO2
Activity:
5 CRISPR design; LO2
Activity:
6 CRISPR-mediated genome editing and human diseases LO2
Activity:
7 Examples of CRISPR/Cas9-mediated genome editing 1 LO3
Activity:
8 Model organisms and CRISPR LO1,L03
Activity:
9 CRISPR-based Functional Analysis of Genes LO3
Activity:
10 CRISPR/Cas9 for Human Therapeutic (Cancer Therapy, mono-genetic diseases, etc) L03, LO4
Activity:
11 CRISPR/Cas9 Evolution and Cas9 like enzymes (Cas12a, Cas12b, Cas13, CasX, etc.) L01,L02, LO4
Activity:
12 CRISPR Techniques (Gene activation, base editing, CRISPRi, RNA editing, Diagnosis etc. ) LO1,L02, LO4,
Activity: LO5
13 Examples of CRISPR/Cas9-mediated genome editing 2 LO4
Activity:
14 CRISPR and Ethics LO5
Activity:
Prepared by
Date



