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Abstract: 
Interdisciplinary and hands-on approach the topics of bioinformatics and proteomics. Lectures and labs cover sequence analysis, microarray 
expression analysis, Bayesian methods, control theory, scale-free networks, and biotechnology applications. Designed for those with a 
computational or engineering background, it will include current real-world examples, actual implementations, and engineering design 
issues. Where applicable, engineering issues from signal processing, network theory, machine learning, robotics and other domains. New 
research areas explored using current literature and book chapter materials written by instructors. Guest lecturers from industry and 
academia.  Graduate students particularly encouraged to register. Graduate level problem sets available for those who want them. 
 
Date: Winter 2005 
 
Credits/Hours: 
Four weeks: TR, 11:00 am-12:30 pm 
Total hours: 12 scheduled + estimated 28 outside = 40  
Weekly load: 3 scheduled + estimated 7 outside = 10 
Units: 3 credits (1-0-2) , Level U 
Audience: upper undergraduate/first year graduate student 
 

Student Prerequisites: 
7.012 or equivalent recommended 
6.003 or equivalent recommended 
6.041 or equivalent recommended 
 
Grades: 
P/D/F. 
 
Course directors: Gil Alterovitz, Marco Ramoni, Manolis Kellis (and other instructors- see syllabus) 
 
 
Time/Location:  
Lecture TR, 11:00a-12:30p, Room 3-133.   
Lab (optional), 9:00a-10:40a, Room 37-312. 



Syllabus 
 
 

Date Time Location Theme Topic Instructor Readings Assignments 
Tue, 

January 
4, 2005 

11:00am-
11:45pm 

3-133 Introduction  Course 
Introduction, 

Review of 
Modern 

Biology I 

Gil 
Alterovitz 

Focus on Robotics 
and Intelligent 

Systems Research 
book chapter [1], 

sections I-II. 

 

Tue, 
January 
4, 2005 

11:45am-
12:30pm 

3-133 Abstraction 
Level 1: 

Sequence 

Introduction to 
Bioinformatics 

Laboratory / 
Bioinformatics 

in the 
Computer 
Industry 

Rob 
Henson / 

Gil 
Alterovitz 

MIT guide [2].  
Bioinformatics 
articles [3, 4]. 

 

Thurs, 
January 
6, 2005 

11:00am-
11:45pm 

3-133 Abstraction 
Level 1: 

Sequence 

Review of 
Modern 

Biology II  

Gil 
Alterovitz 

Focus on Robotics 
and Intelligent 

Systems Research 
book chapter [1], 

sections I-II. 

Lab 1 handed out 

Thurs, 
January 
6, 2005 

11:45am-
12:30pm 

3-133 Abstraction 
Level 1: 

Sequence 

Sequence 
Analysis: 
Motif and  
Regulation 

Manolis 
Kellis 

Nature articles [5] 
and Journal of 
Computational 

Biology paper [6]. 

 

Tue, 
January 

11, 
2005 

11:00am-
11:45pm 

3-133 Abstraction 
Level 1: 

Sequence 

Sequence 
Analysis: 
Genes and 
Genome 

Manolis 
Kellis 

Nature article [7, 8]  

Tue, 
January 

11, 
2005 

11:45am-
12:30pm 

3-133 Abstraction 
Level 1: 

Sequence 

Sequence 
Analysis: 

Gene 
Evolution 

Manolis 
Kellis and 

Robert 
Berwick 

Nature article [7]  



Date Time Location Theme Topic Instructor Readings Assignments 
Thurs, 

January 
13, 

2005 

11:00am-
11:45pm 

3-133 Abstraction 
Level 2: 

Expression 

Microarray 
Expression 

Data Analysis 

Marco 
Ramoni 

Machine Learning 
paper [9] and 

Statistical Science 
article [9]. 

Lab 1 due, Lab 2 
handed out 

Thurs, 
January 

13, 
2005 

11:45am-
12:30pm 

3-133 Abstraction 
Level 2: 

Expression 

Machine 
Learning: 
Bayesian 

Methodologies

Marco 
Ramoni 

PNAS article [10]  

Tue, 
January 

18, 
2005 

11:00am-
12:00pm 

3-133 Abstraction 
Level 2: 

Expression 

Bioinformatics 
in the Biotech 

Industry 

Nanguneri 
Nirmala 

Nature Reviews 
Drug Discovery 

paper [11].  
Science article 

[12]. 

 

Tue, 
January 

18, 
2005 

12:00pm-
12:30pm 

3-133 Abstraction 
Level 4: 

Systems/Misc

Control and 
Feedback in 

Systems 

Gil 
Alterovitz 

Bioinformatics paper 
[13] 

 

Thurs, 
January 

20, 
2005 

11:00am-
11:45pm 

3-133 Abstraction 
Level 4: 

Systems/Misc

Scale-free 
Networks I 

Paola 
Sebastiani 

Science [14]and 
Nature [15] articles. 

Lab 2 due, Lab 3 
handed out 

Thurs, 
January 

20, 
2005 

11:45am-
12:30pm 

3-133 Abstraction 
Level 4: 

Systems/Misc

Scale-free 
Networks II 

Paola 
Sebastiani 

PNAS article [14].  
Bioinformatics paper 

[16]. 

 

Tue, 
January 

25, 
2005 

11:00am-
11:45pm 

3-133 Abstraction 
Level 3: 

Proteomics 

Statistical 
Models and 
Stochastic 

Processes in 
Proteomics 

Gil 
Alterovitz 

Focus on Robotics 
and Intelligent 

Systems Research 
book chapter [1], 

sections IV-V. 

 



Date Time Location Theme Topic Instructor Readings Assignments 
Tue, 

January 
25, 

2005 

11:45am-
12:30pm 

3-133 Abstraction 
Level 3: 

Proteomics 

Signal 
Processing for 

Proteomics 

Gil 
Alterovitz 

Proteomics article 
[17] 

 

Thurs, 
January 

27, 
2005 

11:00am-
12:00pm 

3-133 Abstraction 
Level 3: 

Proteomics 

Biological 
Methods, 

Automation,  
Robotics 

Gil 
Alterovitz 

Focus on Robotics 
and Intelligent 

Systems Research 
book chapter [1], 

sections III. 

Final project due, 
Lab 3 due (Fri, 

5p) 

Thurs, 
January 

27, 
2005 

12:00pm-
12:30pm 

3-133 
 

Conclusion Project 
Discussion 

and Wrap-up 

Gil 
Alterovitz 
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List of Speakers (Alphabetical) 
 

Name Affiliation 
Gil Alterovitz HST Medical Engineering Medical Physics-Electrical Engineering 

and Computer, Graduate Student/Whitaker Fellow 
Robert 

Berwick 
Professor, Electrical Engineering and Computer Science, MIT 

Rob Henson Director of Bioinformatics Group, Mathworks (Matlab).   
Manolis Kellis Assistant Professor, Electrical Engineering and Computer Science, 

MIT 
 

Other affiliations: Computer Science and Artificial Intelligence 
Laboratory (CSAIL), and the Broad Institute of MIT and Harvard. 

Nanguneri 
Nirmala 

Functional Genomics Group, Novartis Institutes for BioMedical 
Research 

Marco Ramoni Assistant Professor of Pediatrics and Medicine, Harvard Medical 
School 

 
Other affiliations: Assistant Professor of Oral Medicine, Harvard 

School of Dental Medicine 
Associate Director of Bioinformatics, Harvard Partners Genome 

Center 
Children's Hospital Informatics Program 

Paola 
Sebastiani 

Associate Professor, Department of Biostatistics, Boston University 
School of Public Health 

 
 
 



 
 
 
 

Labs 
 

Lab 1 Sequence Analysis 
 

Lab 2 Expression theme 
based Lab 

Lab 3 Proteomics and 
Systems theme-based 
Lab 

Final 
Project 

Student selected based 
on one of the four 
themes of course 

 
 

Grading 
 

Labs 40% 
Final Project 50% 
Participation 10% 

 


