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This course provides in—depth learning on genomics big data and practical applications
in the field of biomedicine. Different from bioinformatics courses that focus on
software development and application, and different from medical genetics courses that
focus on biological technology and genetic diseases, this course focuses on genomics and
other multi-omics big data analyses. This course use research papers published in top
journals as the main learning reference materials. It combines theory and practice to
improve students’ scientific research thinking and analytical skills.
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This course combines theory and practice and is committed to improving students’ ability
to come up with innovative scientific questions and crystal-clear analytic designs. The
first hour of each class session describes theoretical knowledge, and the second hour
elaborates on case study of chosen research papers. Through this course, the students
can 1independently conduct data analyses and write a research paper in the area of
biomedical genomics.
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Section 1 NFEEE R 2H 2N 2 LA o 2 Rl SR A s
Introduction to Human Genetics and several related Nobel Prize research

Section 2 NI 2 A 901E 243 HT Human genome sequencing and
bioinformatics analyses

Section 3 AN 5 A Z FEME Human Evolution and Ancestry diversity

Section 4 I R R 2R S FE DR 20 7 3 Afr - Rare diseases genetic aetiology
discovery

Section 5 AEXT I 9 IR AR R S FE R 20 7 43 4T Relative rare disease genetic
aetiology discovery

Section 6 LI 99 IR R 2R K L R ZH U 7 43 BT Common diseases genetic aetiology
discovery

Section 7 B FLIRLIIR R e 2 2200 #r

Disease shared aetiology discovery and OMICS

Section 8 HARYC R Midterm presentation
Section 9 i XU T 5 22 5 IR XU B 49 Disease risk prediction through polygenic
risk score

Section 10 [R] SR 4 W 5 0 1R BE ATLAL AR

Causal inference and Mendelian randomization (MR) study

Section 11 RGN J 2 HE ST AT System epidemiology and Drug target research

Section 12 TR 1 2 ) 2 258 it ) 749 Case study on drug-repurposing
screening

Section 13 T 2 FE DRI M N T BE DTC genetics: from All to Al

Section 14 || H ik iE: i3k KW T S 50T

Special report: Lipids genetic research and drug development

Section 15 || H kI : il 1 HERE R0 7T A 25

Special report: Gut microbiota genetic research and drug development

Section 16 MK Final report
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+=HK& %] Letter Grading.
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Textbook and Supplementary Readings

1. BERITRY dERUREHK R E)

2. An Introduction to Genetic Epidemiology (Health & Society Series), 1lst Edition, by
Lyle J. Palmer, Paul Burton, George Davey Smith.

3. Statistical Methods in Genetic Epidemiology, lst Edition, by Duncan C. Thomas)




