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This major elective course aims to help students improve the ability of solving scientific problems with various
kinds of molecular biological experimental methods in medical research work, based on understanding the basic
biotechnological concepts and principles, learning the experimental process and steps. Upon completion of these
courses, students are able to have a comprehensive opinion about gene engineering, gene editing technology,
chromatin immunoprecipitation, biochip, single cell sequencing, gene engineering, etc, and know when and how

to use in their medical research.
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1. Understand the research team, research results and application of molecular biological methods, and lay a
foundation for the future study of related majors.

2. Understand the concepts, principles, and experimental process and steps of basic/advanced molecular
biological methods;

3. Master how to apply molecular biotechnologies in medical scientific research.
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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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1. AR ARMERL Introduction to biotechnology
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The concept, important events in the development history, development history and development direction of modern

biotechnology.
2. FKH I Gene engineering
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The concept and principle of gene engineering; the principle and operation of plasmid construction including enzyme
digestion, linkage, transformation, screening, amplification, extraction, transfection; molecular cloning and its application

in medical research.
3. YHBuBEIR R AHBuEEYE Cell culture and transfection
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The types of cell lines; Cell culture operation and experimental techniques; The purpose and principle of cell
transfection; Methods, principles and operation of cell transfection; Assay for cell proliferation and cytotoxicity.

4. DNAF# RANH AR DNA amplification and analysis
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The principle and application of DNA agarose electrophoresis, PCR technology, quantitative PCR technology principle

and application.
5. BARRFRERKNEA Analysis and protein expression
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Principles and applications of ELISA, Western Blot, immunohistochemistry, immunofluorescence; The principle and
application of double luciferase reporter gene expression system are introduced. Application of protein expression
detection in medical research.

6. RNATILEFE KM Principle and application of RNA interference
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The principle and procedure of small RNA interference and lentivirus packaging are introduced. Application of RNA

interference in medical research.

7. EEZBEFAR Gene editing
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The common methods and principles of gene editing, CRISPR/CAS9 principle and operation, and the application of
CRISPR/CAS9 in medical research were introduced.

8. Y F A ILYTIESIAR Chromatin immunoprecipitation technique
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The principle, operation process, analysis of results of ChIP technology. And the application of ChIP technology in the

analysis of transcriptional regulation in medical research.
9. HmHEBRIEAEBAR Protein-Protein interaction
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The principles and operation of yeast hybridization, phage display, CO-IP and PULL-DOWN techniques were
introduced, and the application examples of Protein-Protein interaction in medical research were also introduced.

10. A4 BoREE & B Biochip technology
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Classification, principle and application of biochip in medical diagnosis and screening.

11. FEFAWFEHE KM Principle and application of DNA sequencing
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The classification, principle, process and result interpretation of genome sequencing technology. The application of

gene sequencing in medical research is also introduced.
12, #RAZ%FEE KR Transcriptomics (RNA-SEQ)
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The principle, operation process, analysis of results of ChlIP technology and the application of ChIP technology in

transcriptional regulation analysis in medical research.
13. BHRASHF LA Proteomics
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The application of two-dimensional electrophoresis, two-dimensional fluorescence difference in gel electrophoresis,
protein mass spectrometry and proteomics were introduced.

14. T SR s R X BT T cell receptor sequencing
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The principle, process, function and application background of TCR. The analysis of TCR sequencing results and its

application in medical research are also explained.
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The classical signal pathway of infection immunity, the experimental methods and the design of the subject experiment.
16. HFEYEERITENAR R (7D
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The classical signaling pathways in tumor biology, the experimental methods commonly used in oncology research and
the design of experimental subjects.

Section Topic Hours
Section 1 | 7 TAEW 525 777 A% Introduction to molecular biological experimental 3
Section 2 | ZEP L& Gene engineering "
Section 3 | AAEHEFR AR G4 Cell culture and transfection 3
Section 4 | DNAF 1 J il 4 A DNA amplification and analysis 3
Section 5 | EHEFEKMEA Analysis of protein expression 3
Section 6 | RNAT-# 5 & )3 F Principle and application of RNA interference 3
Section 7 | ZEHESEHEIA Gene editing "

Section 8 | A %y 3L E B AR Chromatin immunoprecipitation technique 3
Section 9 | A EAEBA Protein-protein interaction 3
Section 10 | BV )y BORJF HE K ¥ H Biochip technology 3
Section 11 | ZEFIZH I J5 2 K A Principle and application of dna sequencing 3
Section 12 | Fék41L7 R B L2 N Transcriptomics (RNA-SEQ) 3
Section 13 | FE A4 5 HE K N H Proteomics 3
Section 14 | TARMLSZ AN Fr s 56 5B 2 P 98 T cell receptor sequencing 3
Section 15 | 7 TAEWFSERINER AL (—) 3
Section 16 | A THEMZEERIERMH 1S (2 3
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