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Course Code/Title
TR R
Compulsory/Elective

BRI /0T

Course Credit/Hours

BRES

Teaching Language

R

Instructor(s)

B HAREF K

Open to undergraduates
or not

FABER

Pre-requisites

FEE

Course Objectives

RERH
COURSE SYLLABUS

EWIEE 2 python ZwFE A ] Basic python programming for biomedical research

Llikf& Elective

FRZAXIE English & Chinese

M Hk TIAN Ruilin

= Yes

BIO103 4 %)% 732 Principles of Biology

1. Z48 python HIEMEARRIEFIEE

2. BETEHEH python EX M, HREEEMNERF

3. ABAVIEZFEWE AT F R python £, 45 Numpy, Scipy, Biopython, Pandas %5
4. fefg{di ] Matplotlib £ Seaborn 2553 nl M4k T B

1. Understand the basic principles and syntax of python programming

2. Be able to read and write files and write simple programs using python

3. Familiar with the python packages commonly used in biomedical data analysis, including Numpy, Scipy,

Biopython, Pandas, etc

4. Be able to use data visualization tools such as Matplotlib and Seaborn

BETTE
Teaching Methods

PG IR GG & SCbri R
Lecture and practice

HEAE

Course Contents

Chniid FASBHETF I, THEIX 2 A2

difference. )

Section 1

L i (3ZR)
L1 BEEENEFTHON A

1.2 Python &

If the course is open to undergraduates, please indicate the




1.3 IREENA

1.4 SEFRIRME © python RE K jupyter notebook ZRIEIMIF L4

1. Introduction (3 hours)

1.1 The application of programming in biomedical science
1.2 Introduction to Python

1.3 Introduction to the course

1.4 Practice: python installation and jupyter notebook programming environment
installation

Section 2

2. Python iEAEA (3 HAY)
2.1 Python Ry EFEEHKE
2.2 Python FRAIERIAFT
2.3 Python X EF
2.4 Python HAYIZETT
2.5 Python HHRyF9F

2.5 SERRRfE

2. Python Basic Syntax (3 hours)
2.1 Variables

2.2 Identifiers

2.3 Keywords

2.4 Operators

2.5 Strings

2.5 Practice

Section 3

3. Python & FHiE] (3 FHt)

3.1 H#TIES)

3.2 fE&FRiE4)

3.3 break, continue, pass 1 else {&%]

3.4 KRR 1E

3. Python Statements (3 hours)




3.1 Conditional statements
3.2 Loop statements
3.3 break, continue, pass, and else statements

3.4 Practice

Section 4

4. Python R A9EIRLEH (3 Z£8Y)
4.1 Fl%, THEMFENA
42 FEBIREMIIBA . AN, Bk, HFEFELRE

4.3 SERRR(E

4. Data Structure in Python (3 hours)
4.1 List, tuple, and dictionary
4.2 Common operations of different data structures

4.3 Practice

Section 5

5. B (3 ZHY)
5.1 BEHIEXFAA

5.2 RERSEFIREE
53 EEHEEMERETE
5.4 3B IR E S E R R

5.5 SERRRfE

5. Functions (3 hours)

5.1 Definition

5.2 Parameters and return values

5.3 Local and global variables

5.4 Recursive functions and anonymous functions

5.5 Practice

Section 6

6. XXIHRE (3 Z£HY)
6.1 XHHESFTHAIRA

6.2 XHHINIREEHRIE

6.3 SEFRIR{E




6. File operation (3 hours)
6.1 Open and close files
6.2 File operations

6.3 Practice

Section 7

7. Python &R 546 (3 FH)
7.1 ERESE A1

7.2 Python H & A5 RN %235

7.3 SSRRR(E

7. Python modules and packages (3 hours)
7.1 Python modules
7.2 Use and installation of Python packages

7.3 Practice

Section 8

8 . Python M [ENRERE (3 )
8.1 RN REEDE
8.2 EAKEIBENR, FARMEM

8.3 SEFRR{E

8 . Python Object-oriented programming (3 hours)
8.1 Object-oriented programming basics
8.2 Creating classes

8.3 Practice

Section 9

9. Python B AT (—) (3 ZHt)
9.1 #|F NumPy, Scipy #1788 4EWFHITFEI T
9.2 Matplotlib #1 Seaborn 2%

9.3 SEFRIR{E

9. Python Data Analysis and Visualization (i) (3 hours)

9.1 Simple biostatical analysis using NumPy, Scipy




9.2 Matplotlib and Seaborn plotting

9.3 Practice

Section 10

10. Python BTN (Z) (3 2AY)
10.1 Pandas £{#E52EL
10.2 Pandas (3R (&

10.3 SEERR{E

10. Python Data Analysis and Visualization (II) (3 hours)
10.1 Use Pandas to load data
10.2 Pandas data operations

10.3 Practice

Section 11

11. Python B TA IR (2) (3 ZH)
11.1 B
11.2 ERFEFIR DAL

11.3 SERRR{E

11. Python data analysis and visualization (iii) (3 hours)
11.1 Clustering
11.2 Analysis and visualization of gene expression data

11.3 Practice

Section 12

12. 44 FR 5 B 74 (3 )
12.1 {7 BioPython EEXMALIE 4 4 Fr 7 £idE
12.2 FFHIEERS

12.3 SEERR{E

12. Sequence data analysis (3 hours)
12.1 Use BioPython to read and process Sequence data
12.2 Sequence alignment

12.3 Practice




Section 13

13. EYEKRLLE (3 ZhY)

13.1 £YERKE

13.2 YRR IEE A JRIE

13.3 Python E|f& T 2% scikit-image 15 F

13.4 SKERR{E

13. Bio-image processing (3 hours)

13.1 Type of biological images

13.2 Basic principles of bio-image processing
13.3 Python image tools: scikit-image

13.4 Practice

Section 14

14. #lag%>) (3 Zht)
14.1 Hlaz% &N

14.2 k-nearest neighbors

14.3 Self-organizing maps
14.4 Support vector machines

14.5 SKERR{E

14. Machine learning (3 hours)

14.1 Introduction to Machine Learning
14.2 k-nearest neighbors

14.3 Self-organizing maps

14.4 Support vector machines

14.5 Practice

Section 15

15. BB EIRST (—) (3 ZhY)
15.1 BARIRLAENLA
15.2 Scanpy BAIEIED T (L)

15.3 SERRR{E




15. Single-cell data analysis (i) (3 hours)
15.1 Introduction to single-cell sequencing
15.2 Scanpy Single Cell Data Analysis (1)

15.3 Practice

Section 16 16. BMARAZEIRDH (Z) (3 Z£RY)
16.1 Scanpy B 4ABEEIES 4T (T)

16.2 SKERR{E

16. Single-cell data analysis (ii) (3 hours)
16.1 Scanpy Single Cell Data Analysis (2)

16.2 Practice

WREEZ

Course Assessment

T =5 F# Letter Grading
Hi#) Attendance: 20%

PRI Class Performance: 20%
SFrffENE Assignments: 20%

AR KB Projects: 40%

B REESERR
Textbook and Supplementary Readings

1. Python Programming for Biology (Bioinformatics and Beyond) 1st Edition, Tim J. Stevens, 2015
2. Python AEWE B4 E . [Managing Your Biological Data with Python], [] Allegra, Via, [Fi3EMSH:, 4EWF] %5
&, R % 2017




