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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

R4 Course Title

TEAH2 (—) Quantitative Physiology I

BRB R
Originating Department

AR TR R

Department of Biomedical Engineering

BRIEH 5

BMEB311
Course Code
P& Credit Value 3
BRI L% Lt Major Core Courses
Course Type
BREH %2 Fall
Semester
BRES F1ZXIE English & Chinese

Teaching Language

BRET. TEER. KR
X mEHARR, FFIHHE
R

Instructor(s), Affiliation&
Contact

(For team teaching, please list
all instructors)

I E, BIEHFE, guoqy@suste. edu. cn

Qiongyu Guo, Assistant Professor,

guoqy@sustc. edu. cn

TR RIBIE. FTR¥ER. BKAR
TR

Tutor/TA(s), Contact

A To be announced

FEVRA SR A(FT A )

Maximum Enrolment
(Optional)

R

Delivery Method

FIH

Credit Hours

P BRI |KRIL) HE(ERAEEN) sE )
Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
48 48
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FBRE. HESEIER
Pre-requisites or  Other| G None
Academic Requirements

JREERAE. HEFIHR
Courses for which this course | /G None
is a pre-requisite

HEERBEARENER
Cross-listing Dept.

RN K # ¥ H P SYLLABUS
#22 H¥5 Course Objectives
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Develop a quantitative understanding of cellular and molecular function using engineering
approaches. This course applies biophysical concepts and mathematical techniques to provide the

skills needed to quantitatively analyze and ultimately design cellular system.

Wik 2SI R Learning Outcomes
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We expect that the students will (1) gain a solid understanding of the physiological principles
associated with cellular and molecular functions; (2) be able to use mathematical methods and
models to interpret physiological processes; and (3) obtain basic concepts of cell physiology

to illuminate related biomedical research and clinical applications.
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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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Lecure 1. 2% (3%0y)  Introduction

Lecure 2. 22BN J1% (3 221F) Chemical kinetics

Lecure 3. B (3 %Wf) Enzymes

Lecure 4. ASIs%H (3 %0 0, transport

Lecure 5. PHEUE—&8 (3 %K) Diffusion Part I

Lecure 6. PO 4y (3 %#B)) Diffusion Part 11

Lecure 7. 1% (3 W) Entropy

Lecure 8. THEEE (3 %8) Computational modelling

Lecure 9. MRS L2 (3 22KF)  Membranes and carriers
Lecure 10. YA ES (3 2%0F) Bioelectricity and Nernst potential

Lecure 11. # LA (3 %BF) Resting potential
Lecure 12. TMAT A AURE (3 2%B)  Excitable membranes
Lecure 13. MREE AR (3 %) Cell cytoskeleton
Lecure 14. UL (3 22B¥)  Motors and muscle

Lecure 15. W% (3 %K) Mechanobiology

Lecure 16. Review (3 %K)

ot R e 5%k Textbook and Supplementary Readings

1. “Medical Physiology: a cellular and molecular approach, 3rd Edition” , Boron &Boulpaep, ISBN
9781455743773

2. Coursepack, containing sections from a. J Keener and J Sneyd, “Mathematical Physiology” ,
Springer, 1998, Ch. 1 & 2. ISBN: 0387983813 b. P Nelson, “Biological Physics” , Freeman and
Company, 2004, Ch. 4 & 12. ISBN: 0716743728

3. This course requires MATLAB for computational modeling of chemical kinetics. SEAS has
provided access to a student version of MATLAB, through the Mathworks website. For more
information, please see:

https://portal. seas. columbia. edu/matlab/

BRI ASSESSMENT
PETER PG B TH) SERERSAT L BT £
Type of Time % of final Penalty Notes
Assessment score
H & Attendance | |0 | |
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WRERI 0
Class
Performance

ARIE:3 0

Quiz

PWIETH Projects 0

SR 40

Assignments

BB 30
Mid-Term Test

BRER 30

Final Exam

BRI
Final
Presentation

HE (TRERE
B PA VPG T
=)

Others (The
above may be
modified as
necessary)

it 47 = GRADING SYSTEM

M A. +=%%%%| Letter Grading
O B. =g/ (Ed/AEE) Pass/Fail Grading

A # REVIEW AND APPROVAL
AREREB DS U TRAENZRSHIGEDT

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




