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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BFELIK Course Title EWE /1R GEA (Dynamical Systems Simulation in Biology)
) BRbE R GELY/FS

. Originating Department Department of Biology
3. REHS BIO411-16

Course Code

4. %5 Credit Value 3
s BRI LA CEMRE. AR, AW R
) Maijor Elective Courses(Biological Sciences, Biotechnology, Bioinformatics Majors)

Course Type

6. BN #*ZE Fall
Semester
BRES s . .

7. FHIEXLiE English & Chinese

Teaching Language

BREIN. FTRFER. BRRH
A EHANSR, WARR| £ mgdz, EWRE R 207 ‘= wanggy@sustech.edu.cn

. fi B RET) 0755-88018215
’ Instructor(s), Affiliation&
Contact WANG Guanyu, Associate Professor, Rm.207, No.1 Research Bldg.

(For team teaching, please list
all instructors)

W RIBIE. FTBER. B AR
9. b #5341 To be announced

Tutor/TA(s), Contact

BERABIRE(TT A H)

10. Maximum Enrolment
(Optional)

1", BRI PR ABIFERATR | SER/ISES HE (FRAEY) bsEd )
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total

ZEITEL 48 48

Credit Hours
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HAEAE. RERSER MA101B %54 (L) A (Calculus | A)
Pre-requisites  or  Other| MA107B Z:{%: /X4 B (Linear Algebra B)
Academic Requirements BIO103 445531 (Principles of Biology)

ARFEN G VMR TR E R, AR R A AURIE YA 2, AR .
This course should be taken by everyone contemplating doing biology related majors. It
should however also be suitable for non-specialists, for example, students of non-biology
major may take the course if they are interested in biology.

JEEERRR. HBEEIHR
Courses for which this course
is a pre-requisite

HEBREEAEEOEER | £ none
Cross-listing Dept.

HERPKHFH SYLLABUS
#2% H#% Course Objectives

BT IAEY e B SRR TERIRG 58, 5200 RGZ IR LB )15 AT A 507 DO A di AR . i DAAS ERFS X 8
FRAE YU E AR A .

Modern biology becomes more and more quantitative and holistic, which necessitates modelling and simulation at the
systems level to gain deeper insights. This course is pivotal to cultivating interdisciplinary talents in life sciences.

ik 2> Bk Learning Outcomes

WS AR ST, A IR A Rl S 2 IR AT SRR o 2 AR AR RS it TR AL B HE bl 5 U 1
B K B A TTVE R AR, X — R 50 HAEY) R G TR IR R B B AR . 5 A2 X — S8 AR WA AR R S I T
itk o

After completing this course, students should understand basic modelling methods and computational techniques across
multiple biological levels. They will be familiar with a range of techniques for solving research problems of biological

nature and will have a conceptual and practical understanding of a range of commonly applied biological systems. They
will also developed some familiarity with the bio-modelling package.

BRENELHFEAN (WRRESUIOONE, WREAFNMHTTCRIOG mARHAEUERE Y, #FHRAENR
EHN

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.)

H1E N REHEAS SR 4 /N
Chapter 1 Fundamental concepts of dynamical systems Hours: (4h)

1IRZS A 1H]
1 State space
B ARGE
2 Continuous and discrete systems
3 FaE
3 Stability
4 RFAB TR

4 Classification of steady states
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H2E AMERGHIR SpF: 10 N
Chapter 2 Linear systems theory Hours: (10h)
1 M R A NIFENT IR

1 Analytical solutions of linear systems

2 Jik o 137 b5

2 Impulse response function

3 i A e

3 Laplace transform

4 | IRY]E

4 Control theory preliminaries

H3E LY A 3 /N
Chapter 3 Introduction to structure of biomolecules Hours: (3h)

1 DNA [ 4555 5

1 Structural characteristics of DNA
2 RNA IR 25K %5

2 Structural characteristics of RNA
3 A WA R R 5

3 Structural characteristics of proteins

84 & BT A BT SO IS #if: 57N Hours: (5h)

Chapter 4 Introduction to theoretical and computational methods in biomolecular structures

WOE RN R 2 /N
Chapter 5 Classification and characteristics of force field Hours: (2h)
6 RT3 T A AR () S 3/
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1 %5 NAMD #4877 ¥ 10 5 brgie 4B

2 %} Gromacs 1548 777 1 S PR A

BT IRT TR (RAD

1 2 A Al S 45 (1 5

1 Application to biochemical enzyme reactions

H8m N TE) R ML

Chapter 8 From molecular dynamics to network
1 % ek R 8 42 I 4% e A

1 Network modeling on genetic regulation

2 XHE 5

2 Network modeling on signal transduction

3 X E R LA R 10 2% S A

3 Network modeling on protein interactions

59 B WML S 4 b

Chapter 9 Case analysis on bio-networks

$510 F M T ML BB R G

1 MAE-R S R ARG

1 Plasma glucose-insulin system

1 Actual operation using the simulation method NAMD

Chapter 6  All-atom molecular dynamics simulation (Operation) Hours: (3h)

2 Actual operation using the simulation methods Gromacs

2EWF: 4 /NEF Hours: (4h)

Chapter 7 All-atom molecular dynamics simulation (Application)

22N 8 /AT

Hours: (8h)

SERF: 4 N

Hours: (4h)

ZERF: 5 /NET

Chapter 10 From network dynamics to physical systems Hours: (5h)

bt R B 5% %A Textbook and Supplementary Readings
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HEIFBM T (References):

BIRBENATZ, B EEDE . SRR M .

The course is diverse in content and is this difficult to be summarized by a single textbook. Therefore no required text is

Tamar Schlick, Molecular modeling and simulation: an interdisciplinary guide,Springer

Guanyu Wang, Analysis of complex diseases: a mathematical perspective, CRC press.

PHETER
Type of
Assessment

H & Attendance
WRERIR

Class
Performance
NS

Quiz

PRIETH Projects
SRR
Assignments

HHER
Mid-Term Test

HIREZR

Final Exam
HIARMR &

Final
Presentation
HE (TRE\EFE
W5 A PG
)

Others (The
above may be
modified as
necessary)

1243773 GRADING SYSTEM

PFEVEfE ASSESSMENT

SRR RS 4
% of final
score

BT
Penalty

#E

Notes

15

IEH Ak

15

1EH AR 1T

70

MA. +=2%%%)| Letter Grading
OB. —Zidsrf GE/AEE) Pass/Fail Grading

AREREOEN U T IRENZR S HIGET

This Course has been approved by the following person or committee of authority

& ##t REVIEW AND APPROVAL

ARRELEY RAREAR TR A HVEN .

This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.




