Master’s Curriculum for Biomedical Informatics Program
Bioinformatics Track (available on-campus only)
The goal of the curriculum is to produce students capable of assuming appropriate jobs in biomedical informatics in both industry and academia. The Master of Science (MS) curriculum consists of 60 credit hours, including 41 credit hours of required coursework, 12 credit hours of thesis work, and a minimum of 7 hours of electives. The Master of Biomedical Informatics (MBI) curriculum consists of 52 credit hours including 43 credits of required coursework, 6 credit hours of capstone project work, and a minimum of 3 credit hours of electives. OHSU operates on a quarter system, so a full-time student should be able to complete the coursework portion of the program in 4-5 quarters. Part-time enrollment in the program is allowed.

The required coursework spans four domains (bioinformatics and computational biology, biomedical sciences, computer science, and biostatistics), each of which has a minimum number of credits. While most courses are taught by biomedical informatics faculty, some are taught by other departments at OHSU. Additional elective courses are available at Portland State University (PSU).
The five areas of the curriculum and their rationale are as follows:

Bioinformatics & Computational Biology – Students should be able to apply bioinformatics algorithms and statistical methods to research problems.

Biomedical Sciences – Students should be able to apply knowledge of biology, especially its genetics aspects, to bioinformatics and computational biology problems.

Computer Science – Students should have a basic understanding of computer science in order to understand the role and limitations of computers in health and biomedicine. A three-quarter sequence covers the basic of computer science deemed necessary for a biomedical informatics professional. A prerequisite for admissions is a college-level Computer Programming course taught in C, C++, Java or PERL, must be completed prior to enrolling in the CS courses.

Biostatistics – Students should understand the fundamental aspects of scientific research. Including statistics, quantitative and qualitative research methods, epidemiology and health data analysis. Students should be able to apply basic statistical analyses to bioinformatics problems.

Graduation Requirements – Students will be able to address ethical issues in the field, to communicate effectively in oral and written form, and to complete a thesis (MS degree) or capstone (MBI degree).

BIOINFORMATICS & COMPUTATIONAL BIOLOGY (12 credits)
Required courses (12 credits)

BMI 550/650 – Bioinformatics and Computational Biology I: Algorithms (4)

BMI 551/651 – Bioinformatics and Computational Biology II: Statistical Methods (4)

BMI 552/652 – Research in Bioinformatics and Computational Biology (3)

BMI 553/653 – Readings in Bioinformatics and Computational Biology (1)

Electives
Imaging:

· EE 588/688 – Introduction to Biomedical Imaging (3) – (PSU)

· CS 547/647 – Statistical Pattern Recognition (3)

Systems Modeling:

· SYSC 513 – Systems Approach (4) – (PSU)

· BME 565/665 – Introduction to Computational Neurophysiology (3)

· BMI 556/656 – Systems Biology (3)

· BMI 558/658 – Biological Modeling and Simulation (3)

· BMI 563/663 – Computational Medicine (3)

Machine Learning, AI, NLP and IR:
· CS 545 Machine Learning (3) – (PSU)

· CS 560 – Artificial Intelligence (3)

· CS 562 – Natural Language Processing (3)

· BMI 514/614 – Information Retrieval (3)

· BMI 516/616 – Standards and Interoperability (3)

Functional Genomics:

· PHPM 507C – Statistical Analysis of Microarrays (3)

· EBS 598/698 – Current Topics in Proteomics (2) – (PSU)

BIOMEDICAL SCIENCES (6 credits)
Required courses (3 credits)

BMI 559 Computational Genetics (3) OR
NEUS 624 - Cellular Neurophysiology (3)

Individual Competency (3 credits)

CON 661 – Structure and Function (3)

CON 663 – Bioregulation (3)

CON 664 – Molecular Cell Biology (3)

CON 665 – Development, Differentiation and Cancer (3)

Elective

HIP 514 – Molecular Biology for Clinical Research (2)

COMPUTER SCIENCE (9 credits)

Required courses (9 credits)

BMI 544 – Databases (3)

BMI 546 – Software Engineering (3)

BMI 565 Bioinformatics and Programming and Scripting (3)

Electives

BMI 542 – Computer Networks (3)

BMI 548 – Human Computer Interaction in Biomedicine (3)

BIOSTATISTICS (12 credits)

Required courses (12 credits)

BSTA 511 – Estimation and Hypothesis Testing for Applied Biostatistics (4) 
BSTA 512 – Linear Models (4)

BSTA 513 – Categorical Data Analysis (4)

CAPSTONE/THESIS PREP (5 credits)
Required courses (5 credits):

BMI 515 – Ethical, Legal and Social Issues in Medical Informatics (2-3)

BMI 570 – Scientific Writing and Communication for Informatics Students (3)

Graduation Requirements (6 or 12 credits):

BMI 581 – Capstone Project (6)

BMI 503 – Master’s Thesis (12)

ELECTIVES – Students may use their remaining credits to tailor their own projects and areas of study. They may transfer up to 20 credits from other departments and institutions. Courses must have been completed with a grade of B or higher (no B-) within five years of matriculation in the program. The program also allows study to be arranged under the following “generic” courses:

BMI 501 – Research

BMI 502 – Independent Study

BMI 505 – Reading & Conference

BMI 507 – Seminar

BMI 509 - Practicum

