
BICH 403: Cellular Biophysics
Fall 2018

General Information
Instructor: 
Dr. Lanying Zeng 
BioBio 419A
lzeng@tamu.edu
979-845-2961

Course administrator: 
Daisy Wilbert, BioBio 308, daisy@tamu.edu, 845-9427

Lecture: BioBio 403, TR 2:20-3:35 pm

Office hours: BioBio 403, Wed 11am-12pm 

Textbooks:
None required. Philip Nelson’s “Biological Physics”, Rob Phillips’s “Physical Biology of the Cell” and Uri Alon’s “An Introduction to Systems Biology” are recommended as background texts. Books are reserved in Daisy’s office, Biobio 308. 

Credit: 3 undergraduate hours
 
Course Description: This course will explore a range of current topics in physical biology and systems biology.  The course will explore some of the numbers, length and time scales, and genetic circuits relevant to living cells, with an emphasis on developing quantitative and predictive statements about cellular life. This course will also introduce some basic tools of quantitative biology, such as fluorescence imaging and data analysis through Matlab programing.

[bookmark: _GoBack]Prerequisites: MATH 152, BIOL 112, BICH440 or concurrent registration or equivalent.

Learning Outcomes
Upon completion of the course, students should be able to describe the meaning and importance of physical biology, explain key quantitative concepts, and apply fundamental principles and formulae of biophysics and genetic regulatory networks to solve basic biophysical problems, and read and evaluate the primary scientific literature.

Grading Policy
Grading will be determined by performances on quizzes, homework problem sets, midterm exams, final oral presentation and final written report as detailed below.

Quizzes and homework problem sets: 5 points each (40 points total)
Midterm exams: 15 points each (30 points total)
Final oral presentation: 10 point of final grade
Final written report: 20 points of final grade
TOTAL POINTS = 100

It is anticipated that the final grade curve will correspond to:  A, 90-100 points; B, 80-89 points; C, 70-79 points; D, 60-69 points; F, < 60 points.  However, this curve may be adjusted.  If so, the curve will be adjusted down (i.e. in your favor).  It will not be adjusted up (i.e. grades will not be any harder to achieve than indicated by this curve.)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Attendance and Make-Up Policy
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The University views class attendance as the responsibility of an individual student. Attendance is essential to complete the course successfully. University rules related to excused and unexcused absences are located on-line at http://student-rules.tamu.edu/rule07. Students with an excused absence will not be penalized for lack of participation, and, if a quiz or midterm exam is missed during the absence, a make-up will be offered at a time and place to be arranged. If a homework is overdue because of an excused absence, an appropriate extension will be arranged. There will be NO make-ups or extension for unexcused absences. 

Academic Integrity
For additional information please visit: http://aggiehonor.tamu.edu
“An Aggie does not lie, cheat, or steal, or tolerate those who do.”

Copyright Policy
All materials used in this class are copyrighted. Therefore, you do not have the right to copy class materials unless permission is expressly granted in writing. These materials include but are not limited to syllabi, in-class materials, and primary literature.

Americans with Disabilities Act (ADA)
The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides comprehensive civil rights protection for persons with disabilities. Among other things, this legislation requires that all students with disabilities be guaranteed a learning environment that provides for reasonable accommodation of their disabilities. If you believe you have a disability requiring an accommodation, please contact Disability Services, currently located in the Disability Services building at the Student Services at White Creek complex on west campus or call 979-845-1637. For additional information, visit http://disability.tamu.edu.


Tentative Schedule

	Lecture
	
	Topic

	1
	Aug. 28
	Review of basic physical laws

	2
	Aug. 30
	What’s inside cells, Quiz #1

	3
	Sep. 4
	Size and time scales, Quiz #2

	4
	Sep. 6
	The probabilistic facts of life, Quiz #3

	5
	Sep. 11
	Diffusion, Quiz #4

	6
	Sep. 13
	Random walks, Quiz #5

	7
	Sep. 18
	E. coli lac operon

	8
	Sep. 20
	Bacteriophage lambda

	
	Sep. 25
	Midterm Exam I

	9
	Sep. 27
	Transcription networks: basic concepts

	10
	Oct. 2
	Simple regulation and negative autoregulation, Homework #1

	11
	Oct. 4
	The feed-forward loop network motif

	12
	Oct. 9
	The incoherent feed-forward loop network motif, Homework #2

	13
	Oct. 11
	The single-input module (SIM) network motif

	14
	Oct. 16
	The densely overlapped regulons (DOR) network motif, Homework #3

	15
	Oct. 18
	Developmental transcriptional network and signal transduction network

	16
	Oct. 23
	Bacterial chemotaxis

	
	Oct. 25
	Midterm Exam II

	17
	Oct. 30
	Basic introduction of fluorescence microscopy (and lab tour)

	18
	Nov. 1
	Live-cell imaging

	19
	Nov. 6
	Single-molecule fluorescence microscopy, TIRF, FRET

	20
	Nov. 8
	Immunofluorescence microscopy, DNA, RNA labeling

	21
	Nov. 13
	Super-resolution microscopy

	22
	Nov. 15
	Other biophysical approaches

	
	Nov. 20, 22
	Thanksgiving break, no classes

	23
	Nov. 27
	Matlab

	24
	Nov. 29
	Matlab

	25
	Dec. 4
	Matlab / Presentations

	
	Dec. 6
	Reading day, no classes




