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2. Comprehend the nature, scope and limits of using machine learning and deep 
learning in the field of bioinformatics. 

3. Develop machine learning and deep learning solutions for sequence data. 
4. Compare different machine learning algorithms and choose a solution based on 

suitability for the particular data set.  
5. Contrast how biomolecular information analysis with machine learning compares 

with use of classical bioinformatics tools. 
6. Appreciate some of the most challenging problems in life sciences that use 

machine learning methods, possess insight into how to solve those problems. 

Texts/Readings 
We don’t use a specific textbook in this class as there is lots of relevant material on 
bioinformatics dispersed. The reading material will be the slides, references and 
handouts. 

A copy of my slides will be available to the students enrolled in the class. 

Additional handouts will be provided through Canvas. 
 
Major references: 

• Walsh, Ian; Pollastri, Gianluca; Tosatto, Silvio C. E. (September 2016). 
“Correct machine learning on protein sequences: a peer-reviewing 
perspective”. Briefings in Bioinformatics. 17(5): 831–840.  

• Krallinger, Martin; Erhardt, Ramon Alonso-Allende; Valencia, Alfonso (March 
2005). "Text-mining approaches in molecular biology and biomedicine". Drug 
Discovery Today. 10 (6): 439–445. 

• Chicco, D (December 2017). "Ten quick tips for machine learning in 
computational biology". BioData Mining. 10 (35): 35. 

• Yang, Yuedong; Gao, Jianzhao; Wang, Jihua; Heffernan, Rhys; Hanson, 
Jack; Paliwal, Kuldip; Zhou, Yaoqi (May 2018). "Sixty-five years of the long 
march in protein secondary structure prediction: the final stretch?". Briefings 
in Bioinformatics. 19 (3): 482–494. 

• Larrañaga, Pedro; Calvo, Borja; Santana, Roberto; Bielza, Concha; Galdiano, 
Josu; Inza, Iñaki; Lozano, José A.; Armañanzas, Rubén; Santafé, Guzmán 



Page 3 of 7 
 

Other technology requirements / equipment / material 
 
Students will use colab.research.google.com and create Jupyter notebooks in Python to 
ensure their work is shareable and reproducible. 

Course Requirements 
 
SJSU classes are designed such that in order to be successful, it is expected that 
students will spend a minimum of forty-five hours for each unit of credit (normally three 
hours per unit per week), including preparing for class, participating in course activities, 
completing assignments, and so on. 
 
:-0;,"<.0##,<"2-"$#).Readings will regularly be assigned for the next class (see 
schedule). Slides will be posted under the Canvas modules before the next class. 
 

90";#=*".>(%?#@--$#: 
We will have a number of hands-on worksheets. The purpose of the hands-on exercises 
is to develop your understanding of the material 
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Each student should present an influential bioinformatics research paper of his/her 
choice to one of the classes. Students should sign up in the given spreadsheet for a 
date to present a paper. The paper, chosen by the student, should either use machine 
learning/deep learning towards making a biological discovery or introduce a novel 
bioinformatics tool. The presentation should last for no more than 10 minutes followed 
by Q&A. A grading rubric will be provided. 

Discussion Forum on Canvas 
 
Students should use the Canvas Discussion Forum for all issues about the course. 
Regular participation is recommended. The instructor will open a graded thread for each 
module. Students must ask at least 1 original question and provide at least 1 original 
answer in each graded thread. Discussion Forum participation counts for 5% of the 
course grade. 

Determination of Grades 
 
The course grade is based on: 
 
Hands-On Worksheets
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Questions for the instructor may be asked during Zoom class meetings or office hours, 
or at any time via the Canvas Discussion Forum or Canvas messaging. Announcements 
of general interest will be posted under Announcements on Canvas. Questions about 
worksheet-specific code should be asked during class meeting time, not by email. 

Class Attendance 

Class attendance (via Zoom) is highly recommended. Classes will be recorded as Zoom 
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Graduate and Undergraduate Programs’ Syllabus Information web page at 
http://www.sjsu.edu/gup/syllabusinfo/ 
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The schedule is subject to change with fair notice. 

Course Schedule 
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