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circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
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The lab focuses on gene expression regulation and application of modern research techniques, such as RNAI, gene
editing, electroporation, RT-gPCR, cell sorting and et al. Also students will learn how to perform research projects.

ik I SR Learning Outcomes
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With the completion of this course, the students will

(1) gain deep understanding of some modern research techniques

(2) learn how to design and perform research projects
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Module | (LAB 1). Sequence analysis and siRNA/sgRNA design (4 credit hours)

Introduce the project, course schedule and course requirement. Learn how to perform sequence
analysis and design siRNA/sgRNA sequences.

Module Il (LAB 2-4) Crispr-cas9 vector construction (13 credit hours)

The vector (Addgene ID: 48138) contains gRNA scaffold and SpCas9 expression cassette. The gRNA
scaffold is driven by U6 promoter and flanked by two Bbs1 restriction sites. We will clone the guide
sequence into the sgRNA scaffold in Module Il. This process is also known as construct of CRISPR-
Cas9 vectors, which is composed of the following experiments.

LAB 2: Oligo annealing and cloning into crispr-cas9 vectors (4credit hours+0.5 h)

Phosphorylate and anneal each pair of sgRNA oligos. Insert sgRNA duplex into the linearized vector by
ligation reaction. Then transform/clone new CRISPR-Cas9 vectors containing sgRNA sequences.
Observe result next day.
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LAB 3: Plasmid DNA isolation from transformants (4 credit hours+ 0.5 h)

Pick 3-5 single colonies for each sgRNA insert and culture them overnight. Isolation Plasmid DNA from
transformants.

LAB 4: Restriction analysis (4 credit hours)
Screen positive transformants by restriction analysis and sequencing.
Module Ill (LAB 5-6) Cell transfection (9.5 credit hours)

After sequence validation of correct CRISPR plasmid construct, we will isolate Plasmid DNA without
endotoxin that may cause cell death (lab 5) and then transfect them into the mammalian cells (lab 6).

LAB 5: Plasmid DNAs isolation without endotoxin (4 credit hours+0.5h)

Pick 3-5 single colonies for each sgRNA insert and culture them overnight. Isolate plasmid DNAs
without endotoxin.

LAB 6: Electroporation (4 credit hours+ 1h)

Transfect siRNA and correct CRISPR plasmid construct into mammalian cell lines, respectively..
Please note that aperiodic observation and treatment of cells are required after cell transfection.
Module IV (LAB 7-10) Functional validation of sgRNAs (20 credit hours)

LAB 7: Cell Sorting and clonal isolation of gene-edited cell lines (4 credit hours+1h)

Isolate gene-edited cells by cell sorting. Please note that aperiodic observation and treatment of cells
are required after Cell Sorting.

LAB 8: RNA isolation and Detection, RT (4 credit hours+ 1h)

Isolate total RNAs from cells using Trizol reagent. Detect the quality of total RNAs and convert them
into cDNA.

Please note that aperiodic observation and treatment of cells are required after Cell Sorting.

LAB 9 Relative quantitation (4 credit hours+ 1h)

Please note that aperiodic observation and treatment of cells are required after Cell Sorting.

LAB 10. Expanding gene-edited cell population derived from a single cell (4 credit hours+1)
Subculture cell population derived from a single cell. Analyze the result of Relative quantitation.

Please note that aperiodic observation and treatment of cells are required.

Module V (LAB 11-13) Detection of indel mutations in gene-edited cell lines by sequencing (13.5
credit hours)
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Firstly, genomic DNA extraction will be performed (lab 11). Then, DNA fragments covering the specific
target loci will be amplified (lab 12) and purified using gel extraction (lab 13). Finally, the purified DNA
fragments will be sequenced by commercial corporations.

LAB 11: DNA extraction from mammalian cells (4 credit hours+0.5h)

Harvesting cells for DNA extraction in advance and store at -20°C. Then isolate genomic DNA from
cells without red fluorescence.

LAB 12: Amplification of target gene (4 credit hours)
Amplify DNA fragments covering the specific target loci.
LAB 13: Gel extraction and sequencing (4 credit hours+1h)

Purify DNA fragments using gel extraction. Prepare qualified samples for sequencing. Use TA cloning
if possible.

Module VI (LAB 14) Summarizing the projects and oral presentation (4 credit hours)

M R HE5%%E Textbook and Supplementary Readings

1.Lab mannual

2.Ran FA, Hsu PD, Wright J, Agarwala V, Scott DA, Zhang F. Genome engineering using the CRISPR-Cas9 system.
Nat Protoc. 2013, 8(11):2281-2308.
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This Course has been approved by the following person or committee of authority

FRRPELEY RARF AR SR L2 3eE .
This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.




