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BIOL 3005 Science Communication (4 Credits)
Science communication has shaped, and continues to shape, the world in which we live (e.g., why you wash your hands, why we don’t feed bears
in U.S. national parks anymore, and why some students imagine themselves becoming scientists or not). Sharing how science is conducted and
how new knowledge is generated through the scientiﬁc method also plays a critical role in our future: creating engaged citizens, shaping the
next generation of scientists, increasing diversity and diverse perspectives in the sciences, informing policy-makers and lawyers, combatting
misconceptions, increasing trust of scientists, and guiding our own individual behaviors. But, like any other complex skillset, science communication
takes practice. This course provides students with a range of resources and skills for effective, ethical, and evidence-based communication of complex
socio-scientiﬁc issues. It provides a supportive environment in which students will practice and reﬁne their science communication through peer
feedback and engagement with real audiences. The focus is on cultivating practical communication skills, with emphasis on effective speaking,
writing and exhibition of scientiﬁc topics with the variety of audiences students will encounter in their future careers. Course readings, activities, and
ﬁnal projects also examine how identity shapes both the science we do and the lenses we and other stakeholders bring to communication tasks. The
course is hybrid, highly interactive, and writing-intensive.
BIOL 3010 Evolution and Speciation (4 Credits)
Theories and supporting evidence explaining evolution from origin of universe to complex interrelationships of species. Prerequisites: BIOL 1010, BIOL
1011 and BIOL 2510.
BIOL 3035 Invasive Species Ecology (4 Credits)
This course investigates those plants and animal species that have dramatically expanded their ranges and cause ecological harm. Topics covered
include the mechanisms of ecological impacts across the globe, how invasive species are used to test basic ecological theory, the application of this
research for managing real species, and related issues such as the debate within the scientiﬁc community about the term "invasive." We use a casestudy approach, and students have the opportunity to go into the ﬁeld as a class to observe the real invasions and learn sampling methods.
BIOL 3044 Coral Reef Ecology (3 Credits)
Ecology of coral reefs; organization and distribution of reefs; review of reef organisms and their interactions with each other and their physical
environment; threats to coral reed reef conservation. Prerequisite: (BIOL 2010 or BIOL 2050) OR (GEOG 1201, GEOG 1202, and GEOG 1203).
BIOL 3045 Coral Reef Ecology Lab (1 Credit)
Ecology of coral reefs laboratory to supplement lecture material; travel to the Caribbean over spring break to observe coral reefs ﬁrsthand; introduction
to research methods. SCUBA certiﬁcation and permission of instructor required. A travel and dive fee is associated with this course.
BIOL 3055 Ecology of the Rockies (4 Credits)
A week in residence at the Mt. Evans Field Station prior to the start of fall quarter includes ﬁeld projects dealing with ecology and environmental
issues. On campus classes involve data analysis and interpretation and formal scientiﬁc communication. Themes include terrestrial and aquatic
ecosystems, taxonomic groups ranging from conifer stands to aquatic insects and mountain goats. Lab fee associated with this course. Prerequisite:
BIOL 2010 or permission of instructor.
BIOL 3070 Ecological Field Methods (4 Credits)
Series of ﬁeld exercises for students to learn principles and procedures of ﬁeld methodology, data analysis and technical writing in ecology; problems
drawn from population, community and ecosystem ecology. Lab fee associated with this course. Prerequisite: BIOL 2010.
BIOL 3085 Insect Ecology (4 Credits)
A general introduction to insect biology and the science of entomology. Arthropods are the most diverse group of animals on Earth and insects
account for more than half of all known living organisms. This course explores the biodiversity of insects on Earth, insect morphology and physiology.
The evolutionary history and taxonomy of key orders of insects is emphasized as well as the importance of insects to our everyday lives. Prerequisites:
BIOL 1010, BIOL 1011, and BIOL 2010.
BIOL 3090 Microbial Ecology (4 Credits)
Interactions among microorganisms and their environment. Impact of ecological principles on microbial diseases, pollutant degradation, nutrient
cycles and global change. Prerequisites: BIOL 1010, BIOL 1020, AND BIOL 2510.
BIOL 3110 Special Topics: Biology (1-5 Credits)
Topics of special interest to teaching/research faculty of department presented as needed to complement and expand existing curriculum. May be
repeated for credit. PREREQUISITES: BIOL 1010.
BIOL 3120 General Microbiology (4 Credits)
Fundamental principles of microorganisms in the world and in disease; role of bacteria in biological phenomena. Includes laboratory. Lab fee
associated with this course. Prerequisite: BIOL 2120.
BIOL 3145 Cellular and Molecular Biology of Cancer (4 Credits)
This course examines the mechanisms that underlie the development and progression of cancer. The cellular and molecular events that drive
uncontrolled cell proliferation and eventual metastasis of tumors are discussed. Prerequisite: BIOL 2120.
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BIOL 3150 Intracellular Dynamics (4 Credits)
Focuses on spatial and temporal control of intracellular processes with an emphasis on neuronal and endocrine cells. Topics include vesicular trafﬁc,
protein targeting, dynamics and spatial organization of signaling complexes. Emphasis on modern techniques of cell and molecular biology with
examples from primary literature. Prerequisite: BIOL 2120.
BIOL 3160 Biophysics: Ion Channels & Disease (4 Credits)
Examines ion channel structure and function and the ways in which this information provides insight into human disease. The focus is on the use of
biophysical techniques in combination with molecular and genetic analysis of channel genes. General Physics recommended. Prerequisite: BIOL 2120.
BIOL 3230 Nutrition (3 Credits)
Investigation of metabolism, all nutrients and various applications of nutrition to sports and healthy living. Prerequisite: BIOL 3250.
BIOL 3241 Anatomy and Physiology of the Skeletal, Nervous and Muscular systems (5 Credits)
This course is designed to introduce students to the fundamental concepts, content and scientiﬁc bases of Skeletal, Muscular, and Nervous system
anatomy and physiology at both macroscopic and microscopic levels. The course consists of both lecture and laboratory sessions each week and
requires attendance and participation in both. The course will utilize diverse resources, exercises, and activities to engage you in the learning process,
including, text, video, animations, models, dissections, inquiry-based learning, and a variety of assessments. Please note that the lab portion of this
course does require dissection. Prerequisites: BIOL 2120.
BIOL 3242 Human Anatomy and Physiology - Systems of homeostasis (5 Credits)
This course is designed to introduce students to the fundamental concepts, content and scientiﬁc bases of Cardiovascular, Respiratory, Urinary,
Digestive, Immune and Reproductive system anatomy and physiology at both macroscopic and microscopic levels. The course consists of both
lecture and laboratory sessions each week and requires attendance and participation in both. The course will utilize diverse resources, exercises,
and activities to engage you in the learning process, including, text, video, animations, models, dissections, inquiry-based learning, and a variety of
assessments. Please note that the lab portion of this course does require dissection. Prerequisites: BIOL 2120.
BIOL 3245 Human Anatomy (5 Credits)
This course is designed to introduce you to the fundamental concepts, content and scientiﬁc bases of human anatomy. Speciﬁc content covered in
the course includes: the Language of Anatomy, Body Organization, Histology, and Integument, Skeletal, Muscular, Nervous, Cardiovascular, Respiratory,
Urinary, Digestive and Reproductive anatomy at both macroscopic and microscopic levels. The course consists of both lecture and laboratory
sessions each week and requires attendance and participation in both. The course will utilize diverse resources, exercises, and activities to engage you
in the learning process, including, text, video, animations, models, dissections, inquiry-based learning, and a variety of assessments. Please note that
the lab portion of this course does require dissection. Prerequisite: BIOL 2120 Cell Structure and Function.
BIOL 3250 Human Physiology (5 Credits)
Functional relationships of human organ systems with coordinated laboratory activities and experiments that demonstrate and test physiological
principles. Lab fee associated with this course. Prerequisites: BIOL 1010.
BIOL 3251 Exercise Physiology (4 Credits)
This course will cover exercise physiology topics included but not limited to: energy systems, physiological response to exercise/training, and exercise
programming. A strong background in human physiology is recommended. Prerequisite: BIOL 1010.
BIOL 3252 High Altitude Physiology (4 Credits)
This is a one quarter course intended for advanced biology and human health and performance majors with an interest in high altitude physiology in
health and disease. This course builds upon basic understanding of human physiology and explores adaptations that occur under conditions of high
altitude exposure, training and living. It will explore in greater depth the mechanisms of physiologic adaptations to short and long-term exposure to
high altitude environments for conditions of improved health and also health deﬁcits and disease states. In addition to didactic content, students will
complete evaluation of primary literature and ﬁnal project related to high altitude physiology. Prerequisite BIOL 3250 Human Physiology.
BIOL 3253 Environmental Physiology of Animals (4 Credits)
By studying species across the animal kingdom, we will learn about the vast array of physiological strategies that have evolved to help animals
maintain homeostasis in the face of varied environmental challenges. We will cover foundational principals of animal physiological ecology and
evolution, as well as new and exciting discoveries through weekly discussions of primary literature. We will focus primary literature discussions on
“extreme environments,” as Earth’s harshest landscapes provide exciting and powerful examples of adaptations of physiological systems. This course
will be delivered through a combination of lectures, active learning assignments, readings from the scientiﬁc literature, and group discussions. By the
end of this course, you will develop a new perspective on the ecological and evolutionary factors that shape physiological similarities and differences
among the animals of our planet (including humans). Prerequisites: BIOL 1010 and BIOL 1011.
BIOL 3256 Advanced Human Anatomy & Physiology (5 Credits)
This one quarter course is intended for advanced biology and physiology majors with an interest in the anatomical structure and physiological
functioning of body systems. This course builds upon the Human Anatomy and Human Physiology courses that are prerequisites. This advanced
course will explore in greater depth understanding mechanisms of action of major body systems and elaborate on the relationship between
structure and function. In addition to didactic content, students will complete evaluation of primary literature and design laboratory experiments
to test hypotheses of interest. The course will utilize diverse resources, exercises, and activities in the learning process including text, video,
animations, models, dissections, inquiry-based learning, experimentation and a variety of assessments. The course consists of both lecture and
laboratory sessions each week and requires attendance and participation in both. Please note that the lab portion of this course requires dissection.
Prerequisites: BIOL 3245 and BIOL 3250.
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BIOL 3260 Nutrition (3 Credits)
From physiological and biochemical perspectives, this course explores the relationships of energy metabolism, nutrients, vitamins and minerals to
human health. Prerequisite: BIOL 3250.
BIOL 3280 Intro to Pathophysiology (4 Credits)
This course is designed as an introduction of the mechanisms and consequences of disease based on physiological dysfunction in the major
organ systems. The course will focus on the fundamental concepts and processes of human pathophysiology through exploration of the unique
physiological roles of several body systems, how these systems have important integrative relationships that underlie the overall physiological
functioning of healthy humans, and how system function is altered in disease and the clinical manifestations of these changes. Prerequisite: BIOL
2120. A course in Human Physiology would be recommended.
BIOL 3410 Animal Behavior (4 Credits)
This class examines animal behavior from an evolutionary and ecological perspective. The course provides the background needed to understand
behavioral evolution, including a focus on the inheritance of behavior, natural selection, sexual selection, and kin selection. This class studies the
evolution of a variety of behaviors, including communication and displays, mate choice, parental care, cooperation, mating systems, social behavior,
habitat selection, foraging, and anti-predator behavior. The emphasis is on theoretical principles, design of experiments, and interpretation of data.
Prerequisites: BIOL 1010 and BIOL 1011, AND BIOL 2010. RECOMMENDED PREREQUISITE: BIOL 2090.
BIOL 3560 Molecular Biology Laboratory (4 Credits)
Laboratory based course that covers techniques in gene excision, cloning and reinsertion and gene sequencing. Lab fee associated with this course.
Prerequisite: BIOL 2510, or permission of instructor.
BIOL 3570 Proteins in Biological Systems (4 Credits)
Proteins considered in their biological setting; protein synthesis and degradation; survey of protein functions in vivo; introduction to protein
biotechnology. Prerequisites: BIOL 2120.
BIOL 3610 Developmental Biology (4 Credits)
Processes and mechanisms of development, exempliﬁed by higher animal embryogenesis, with consideration of microbial model systems.
Prerequisite: BIOL 2510 and BIOL 2120.
BIOL 3615 Blood Vessel Development and Disease (4 Credits)
This course details the underlying biological programs during blood vessel development and mechanisms that lead to vascular pathologies. The class
will incorporate aspects embryology, signaling transduction, and genetics as well as current techniques in developmental biology to comprehensively
cover how blood vessels are formed embryonically. Additionally, we will discuss in detail how defects in blood vessel-related signaling programs later
manifest into disease. Prerequisite for this course is Cell Structure and Function (BIOL2120/2121).
BIOL 3630 Cell Biology of Development (4 Credits)
Every organism has a stereotypical shape, but how does this shape arise? This course examines the cellular and molecular mechanisms that direct the
forming of body and tissue shape. Prerequisite: BIOL 2120.
BIOL 3640 Introductory Neurobiology (4 Credits)
Organization and function of vertebrate central nervous system; nature of action potential, biochemistry of neurotransmitters, neuropeptides,
functional anatomy of nervous system, phylogeny of nervous system. Prerequisite: BIOL 2120.
BIOL 3641 Systems Neuroscience (4 Credits)
Structure and function of the brain and spinal cord, emphasis on functional systems including sensory perception, motor control and consciousness.
Prerequisite: BIOL 3640.
BIOL 3642 Neuropharmacology (4 Credits)
How psychoactive drugs exert their effects on the nervous system; drugs of abuse and drugs used in the treatment of psychotic and
neurodegenerative disorders. Prerequisite: BIOL 2120. Recommended prerequisites: BIOL 3640.
BIOL 3644 Neuromuscular Pathophysiology (4 Credits)
Cellular and molecular basis for normal nerve and muscle functions and the alteration of these functions by toxins, trauma and diseases of the brain,
nerves and muscles; how speciﬁc insults produce clinical symptoms and pathology. Prerequisite: BIOL 2120. Recommended Prerequisite: BIOL 3640
or BIOL 3250.
BIOL 3646 Seminar: Cognitive Neuroscience (2 Credits)
This seminar is the capstone course for the neuroscience portion of the cognitive neuroscience program. Seminar topics include but are not limited to
neurological disorders, model systems in neuroscience and sensory systems.
BIOL 3647 Neuroscience of Movement (4 Credits)
Producing the vast array of movements that humans (and many animals) use everyday represents one of the body’s greatest challenges and greatest
successes. These various movements require that the nervous, muscular, and skeletal systems work in concert to achieve a common goal. This
course will explore the scientiﬁc basis of movement production, with particular emphasis on the neuroscience of motor control. We will explore how
the nervous system drives the development of movement strategies at an early age, modiﬁes movement strategies to adapt to changing demands
throughout life, and how injury, dysfunction, and/or aging can lead to movement challenges. Required prerequisite: Cell Structure & Function (BIOL
2120); Recommended prerequisite (1 or more of the following): Human Anatomy (BIOL 2450), Human Physiology (BIOL 3250), Introduction to
Neuroscience (BIOL 3640) or permission of instructor.
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BIOL 3648 Molecular Mechanisms of Neurological Disease (4 Credits)
This course will be an in-depth study into some of the key molecular mechanisms involved in the pathogenesis of human neurological disease. A
particular emphasis will be placed on the role of RNA regulation and metabolism. The primary focus will be on ﬁve devastating diseases: 1. Spinal
Muscular Atrophy (SMA) 2. Fragile X Syndrome (FXS) and Fragile X Tremor Ataxia Syndrome (FXTAS) 3. Myotonic Dystrophy type 1 and 2 (DM1
and DM2) 4. Spinocerebellar Ataxia type 2 (SCA2) 5. Amyotrophic Lateral Sclerosis (ALS) and Frontotemporal Dementia (FTD) This course will
cover a variety of topics including disease pathophysiology and pathogenesis. However, readings will be assigned from the recent primary literature
discussing cellular and molecular mechanisms. Prerequisite: BIOL 2510 Genetics.
BIOL 3650 Endocrinology (4 Credits)
Mechanisms of hormone action, evolution of vertebrate endocrine systems, analysis of function integration of hormonal responses in maintenance of
homeostasis. Prerequisite: BIOL 2120.
BIOL 3656 Cellular Aspects of Diabetes and Obesity (4 Credits)
This course focuses on speciﬁc cellular and molecular events key to the understanding of the pathological conditions of diabetes and obesity. Topics
include the endocrine pancreas, adipose tissue and neuroendocrine control energy expenditure and feeding behavior. Prerequisite: BIOL 2120.
BIOL 3670 Molecular Immunology (4 Credits)
The ability to distinguish self from non-self is crucial to all organisms. In humans Organs, cells and other higher animals, this task fall to the immune
system. Suppression of this system is key to numerous pathogenic viruses including Ebola and human immunodeﬁciency virus. The failure to
adequately regulate immune response underlies allergic reactions, arthritis and diabetes. This course will introduce students to the organs, cells and
molecules that underlie mammalian immune response; immunogenetics and the fundamental mechanisms of cell mediated and humoral immune
response; and the relationship of immune system to human disease. Prerequisite: BIOL 2510.
BIOL 3675 Virology (4 Credits)
Viruses are the ultimate cell biologists. They usurp essential cellular components to create new virus progeny leading to pathological cellular
physiology. This course will delve into the genetic and cellular principles that govern virus entry, replication, and assembly and cover a broad range of
DNA and RNA-based virus families. Prerequisites: BIOL 2120 and BIOL 2510.
BIOL 3700 Topics in Ecology (1-4 Credits)
Topics vary; may include plant, animal, biochemical, alpine or aquatic; one topic per quarter. May be repeated for credit. Taught from original literature.
Prerequisite: one quarter of undergraduate ecology and/or instructor's permission.
BIOL 3701 Topics in Genetics (1-4 Credits)
Topics vary; may include genetic methods, molecular genetics, human genetics, chromosomes or population genetics; one topic per quarter. May be
repeated for credit. Taught from original literature. Prerequisite: BIOL 2510 and/or instructor's permission.
BIOL 3702 Advanced Topics in Regulatory Biology (1-4 Credits)
Topics vary; may include endocrinology, physiology or immunology; one topic per quarter. May be repeated for credit. Taught from original literature.
Prerequisite: varies with topic and instructor; instructor's permission usually required.
BIOL 3703 Advanced Topics in Developmental Biology (1-4 Credits)
Topics vary; may include gene expression in development, developmental immunogenetics, developmental biochemistry or aging; one topic per
quarter. May be repeated for credit. Taught from original literature. Prerequisite: instructor's permission.
BIOL 3704 Advanced Topics in Cell Biology (1-4 Credits)
Topics vary; may include supramolecular structure, microscopy, membranes and techniques. May be repeated for credit. Taught from original
literature. Prerequisites: BIOL 2120.
BIOL 3705 Advanced Topics in Molecular Biology (1-4 Credits)
Topics vary, but may include biochemistry, supramolecular structure and function, molecular genetics, membrane biology. May be taken more than
once for credit. Taught from original literature. Prerequisite: varies with course and instructor; instructor's permission usually required.
BIOL 3706 Topics in Evolution (1-4 Credits)
Topics vary, but may include molecular evolution, plant evolution and animal evolution. Prerequisite: BIOL 2120 and BIOL 2510.
BIOL 3707 Advanced Topics in Conservation Biology (1-4 Credits)
BIOL 3708 Topics in Integrative Physiology (2-4 Credits)
Topics for this course include, but are not limited to, human physiology and disease, integrative physiology, environmental or social impacts on human
physiology and health, and comparative physiology. Students will gain knowledge of a speciﬁc topic in physiology and/or pathophysiology through
discussion of current literature and research. May be repeated for credit.
BIOL 3800 Human Molecular Biology (4 Credits)
Medical Genetics is the 24th member of the American Board of Medical Specialties. This course will introduce students to the fundamentals of
molecular biology with an emphasis on understanding of how the ﬁeld is applied in the context of medical diagnostics, personalized/precision
medicine and other commercial applications. Students will be introduced to published research reports and provided with opportunities to critically
examine the application of molecular biology to central questions in such areas as oncology, inherited diseases and genetically engineered organisms.
Prerequisite: BIOL 2510.

Biology (BIOL)

5

BIOL 3850 Genetic Engineering (4 Credits)
This course will cover principles in gene manipulation and its application in research, medicine and industry. More speciﬁcally, this course will explain
emerging technologies in genetic engineering and its practical and ethical implications. Topics will incorporate historical and emerging aspects of
developmental biology, chemistry, and genetics as well as current techniques in genetic manipulation that are related to genomic editing. Additionally,
students will be trained to interface with genomic databases and employ DNA sequence editing software to manipulate DNA sequences to achieve
novel cloned products. Prerequisite for this course is Genetics (BIOL2510).
BIOL 3855 Model Organisms & Health (4 Credits)
This course is focused on how basic science studies using genetic model organisms have had a major impact on human health and disease in
addition to helping us understand fundamental aspects of biology. We will cover clinically relevant recent advances from bacterial studies (i.e.
CRISPR/Cas9-mediated genome editing) to how studies in fruit flies revealed insights into immune disease. Students will gain a better appreciation for
why researchers using model organisms were awarded Nobel prizes as well as why major medical funding organizations like the National Institutes
of Health, American Cancer Society, and American Heart Association support research using non-human systems. This course will prepare students
to understand health-relevant research from varied model systems. Students will learn practical aspects for determining which model systems are
best suited to answer which types of questions. They will also practice designing experiments and defending their importance in grant abstract-style
essays. Prerequisites: BIOL 2120 and BIOL 2510.
BIOL 3910 Viruses & Infectious Human Diseases (4 Credits)
From sexually transmitted viruses to bacterial pneumonia, infectious pathogens are the number one threat to human health. This course will introduce
students to prions, viruses and bacterial pathogens with an emphasis on those commonly encountered in clinical medical practice. Through the use of
technical/scientiﬁc research journals students will be encouraged to investigate the etiology, pathogenesis and treatment of human infectious disease
with an emphasis on the clinical, molecular diagnostic and therapeutic aspects of the disease. Prerequisite: BIOL 2510. Recommended prerequisite:
BIOL 3800.
BIOL 3950 Undergraduate Research (1-10 Credits)
Participation in faculty research programs by agreement between student and faculty member. Maximum of 5 quarter hours of BIOL 3950 and/or BIOL
3991 may be applied to the 45-quarter-hour requirement for a major in biological sciences.
BIOL 3991 Independent Study (1-10 Credits)
Topic in biology studied under faculty supervision. Student's responsibility to identify faculty supervisor before registering for class. Maximum of 5
quarter hours of BIOL 3991 and/or BIOL 3950 may be applied toward the 45-quarter-hour requirement for a major in biological sciences.
BIOL 3995 Independent Research (1-10 Credits)
BIOL 4050 Topics in Plant Biology (2 Credits)
Varying topics; areas of plant-animal interactions, co-evolution, plant ecology, plant biochemistry/physiology.
BIOL 4085 Accelerated Biostatistics (2 Credits)
This is an accelerated online statistics course for graduate students in Biology. Basic probability and hypothesis testing is the foundation of teaching
applied statistics, including simple statistics (t-tests, F-tests, and chi square) and more advanced procedures (regression, correlation, analysis of
variance). In addition, students learn more complex tools (multiple regression, multi-classiﬁcation ANOVA, Student-Newman-Keuls tests), including
non-parametric Tests (Mann-Whitney U, Sign test, Wilcoxon Rank Sum).
BIOL 4090 Biostatistics (4 Credits)
Statistic on biological research; emphasis on procedures, applications of regression, correlation, analysis of variance, and nonparametric tests. Include
instruction on computer aided (Mac and PC) statistical analysis and presentation of results. Cross listed with BIOL 2090.
BIOL 4095 Research Methods and Analysis (4 Credits)
The purpose of this course is to introduce you to topics of applying statistical knowledge to real data, including speciﬁc tests/models as well as issues
related to project design such as adequate sample size, avoiding confounding variables, unexplained error, and other common challenges. It is geared
toward both ﬁeld and lab-based projects, but the topics covered are relevant to research generally. Each week we will discuss the reading for that
week with the objective of clarifying points and where possible, applying the concepts to real data from our own work. Prerequisites: BIOL 4090 or
permission of instructor. Prerequisites: BIOL 4090.
BIOL 4150 Special Topics in Adv Biology (1-4 Credits)
Topics of special interests to teaching and research faculty presented as needed to complement and expand existing curriculum. May be taken more
than once for credit.
BIOL 4155 Leadership in Science (1 Credit)
This course addresses the basic leadership skills necessary to succeed in the dynamic professional environment of the biomedical sciences.
Topics covered include leadership strategies and professional negotiation, conflict resolution, and team-building. Students will determine leadership
strengths and weaknesses and use case studies to strengthen their leadership practices.
BIOL 4211 Advanced Cell Biology (3 Credits)
Students study the subcellular structure and organization of the cell. Organelle structure and function are examined in detail as well as biogenesis
and degradation (turnover) of these subcellular structures. Cytoskeletal dynamics are also a major focus. Speciﬁc topics covered include cell division,
macromolecular synthesis, membrane transport, cell-matrix and cell-cell communication, cell migration, cell differentiation, and mechanisms of cell
death. The course follows a lecture format in conjunction with selected journal article presentations and discussions by the students. Cross listed with
BIOP 4150.
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BIOL 4212 Advanced Molecular Biology (3 Credits)
This course focuses on a detailed analysis of regulated gene expression. The topics include lectures and readings of relevant literature in areas
covering gene regulation at multiple steps, including transcription, RNA processing, and translation. In particular, the logic of experimental design and
data analysis are emphasized.
BIOL 4213 Advanced Cell Signaling (3 Credits)
Students in this course investigate a large array of cellular signal transduction cascades. Speciﬁc signaling pathways to be covered include growth
factor receptors, cytokine receptors, steroid receptors, integrin-extracellular matrix, heterotrimeric G-protein coupled receptors, monomeric G-proteins,
transcription factors, lipids, cytoskeleton, cell cycle, and apoptosis. Each of these topics is examined in the context of normal cell physiology as
well as their roles in speciﬁc disease processes. The course follows a lecture format in conjunction with selected journal article presentations and
discussions by the students.
BIOL 4220 Grad Sem: Ecology & Evolution (2 Credits)
A series of student presentations focusing on varied topics involving ecology and evolution. May be taken more than once for credit.
BIOL 4231 Responsible Conduct in Rsrch (1 Credit)
This course covers several topics regarding guidelines for ethical practices in research. Topics include: data ownership, conflict of interest and
commitments, human subjects, animal welfare, research misconduct, authorship, mentoring, peer review, and collaboration. The course includes an
online training component and meets one hour each week to discuss these topics.
BIOL 4310 Foundations in Literature: Cell and Molecular Biology (2 Credits)
Students participate in a weekly discussion group that focuses on recent papers from the primary literature in Cell and Molecular Biology.
BIOL 4330 Foundations in Literature: Ecology (2 Credits)
Students participate in a weekly discuss group that focuses on recent papers from the primary literature in Ecology.
BIOL 4331 Foundations in Literature: Evolution (2 Credits)
Students participate in a weekly discussion group that focuses on recent papers from the primary literature in Evolution.
BIOL 4500 Clinical Exercise Physiology I (5 Credits)
This class will focus on the principals of exercise physiology, and the theoretical and practical aspects of assessing cardiopulmonary and muscular
ﬁtness, body composition, flexibility/movement, and exercise prescription in healthy populations across multiple demographic categories, with a focus
on exercise is medicine.
BIOL 4510 Clinical Exercise Physiology II (5 Credits)
Exercise prescription and testing guidelines for special populations, including those with musculoskeletal disorders, cardiopulmonary disease,
immune and endocrine disorders, cancer, and physical, sensory and intellectual impairments. For special populations, an overview and pathological
mechanism of the condition, recommendations for exercise prescription, effects of exercise on the condition, administration and interpretation of
diagnostic tests will be presented. Prerequisite: BIOL 4500.
BIOL 4520 Advanced Nutrition and Exercise (4 Credits)
This is a one quarter course intended for graduate students and advanced biology and physiology majors. This course builds upon the prerequisite
introductory nutrition course. The course will focus on understanding, evaluating and implementing the fundamental principles and evidence based
best practices of nutrition related to exercise, physical activity and health. Starting with a review of nutritional biochemistry and exercise, major
macromolecule and micronutrient metabolism will be addressed in depth. Applications of nutritional science to various types of exercise (endurance,
power, speed) will be explored, as well as nutrition and exercise speciﬁc to age and sex across the lifespan. In addition to didactic content, students
will complete evaluation of primary literature and propose a nutritional program for a speciﬁc population of interest. The course will utilize diverse
resources, exercises, and activities in the learning process including text, video, animations, inquiry-based learning, experimentation and a variety of
assessments. Prerequisite: BIOL 3260 Nutrition or the equivalent.
BIOL 4530 Advanced Cardiovascular and Pulmonary Physiology (3 Credits)
This course will challenge students to understand more advanced concepts of cardiovascular and pulmonary health, disease, and medical
interventions through didactic, case study and experiential activities. The topics to be covered include: anatomy, physiology, common cardiac
measures of anatomy, physiology, and system function, and common disorders and medications that affect cardiac and pulmonary function. This
course will also include on-line simulations and lab-based experiences in which students will perform various cardiovascular and pulmonary function
tests and analyze the resulting data. Prerequisites: BIOL 3250 Human Physiology or the equivalent.
BIOL 4540 Electrocardiogram Interpretation (2 Credits)
This class will focus on cardiac physiology and the principles, theory, and interpretation of electrocardiogram (ECG) recordings. Students will learn
placement of ECG leads and how to interpret the resulting recordings and identify abnormalities. Learning will be reinforced by weekly discussion of
case studies and virtual lab assignments. Prerequisite: BIOL 4500.
BIOL 4550 Cardiopulmonary Rehabilitation (2 Credits)
This course focuses speciﬁcally on cardiopulmonary rehabilitation. Students will gain an understanding of (1) the impact of lung and heart disease
on daily physical activity levels, (2) common mechanisms limiting exercise tolerance, and (3) risks and beneﬁts of exercise for patients with lung and
heart disease. Students will learn guidelines for exercise prescription and rehabilitation programs for patients with cardiovascular and pulmonary
diseases. Practical application of knowledge and skills gained in BIOL 4530 will be emphasized. Prerequisite: BIOL 4530 Advanced Cardiovascular &
Pulmonary Physiology.
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BIOL 4570 Advanced Human Pharmacology (2 Credits)
This class will focus on how drugs and other therapeutics can be used to treat and prevent diseases. Students will develop a deep understanding
of pharmacokinetics/ pharmacodynamics, the major classes of drugs, how and why they are used, drug side effects, and drug interactions. Speciﬁc
emphasis will relate to effects of drugs utilized for disease prevention or treatment on physical activity and exercise.
BIOL 4580 Physical Activity for Management of Chronic Diseases (3 Credits)
This one quarter course is intended for graduate students in the clinical exercise physiology program or other related programs. This course builds
upon previous coursework in clinical exercise physiology. It will focus on understanding, evaluating and implementing the fundamental principles and
evidence based best practices of exercise management for persons with chronic diseases and disabilities. Starting with an overview of the concept of
“exercise as medicine,” the principles of safe exercise as a method for improving health outcomes will be applied to individuals with chronic diseases.
Various chronic disease states and their associated medical challenges will be explored, and the recommendations for modiﬁed exercise activities,
durations and outcomes to support healthy and safe outcomes will be addressed. In addition to didactic content, students will complete evaluation of
primary literature in the ﬁeld. Prerequisite BIOL 4500/4510 Clinical Exercise Physiology I and II.
BIOL 4870 Medical Ethics (4 Credits)
This course presents knowledge and discussion of ethical issues that arise from advances in the biomedical sciences and medicine. Several speciﬁc
ethical issues and policies related to methodologies and procedures, emerging medical technologies, treatment decisions, doctor-patient relationship,
informed consent, medical experimentation/clinical research, and health care reform.
BIOL 4880 Capstone in Biomedical Sciences (4 Credits)
This is the capstone course for students enrolled in the Professional Science Master's program. In this course, students integrate advanced
knowledge in science and math along with courses taken outside traditional science and math courses as their electives. This course incorporates
lectures, guest speakers, and class discussions focusing on current issues or concerns in the chosen concentration. PSM students only. Requires
instructor approval.
BIOL 4980 Internship in Biomedical Sciences (1-4 Credits)
The internship course provides individualized opportunities to gain experience and professional skills. This course includes a structured practical and
productive internship experience that allows for the integration and application of disciplinary knowledge in a professional setting. The internship can
be administrative, clinical, programmatic, or research focused. Students will work with a professional from healthcare, pharmaceutical and biotech
companies, or private and public health services to identify the student’s speciﬁc project focus.
BIOL 4991 Independent Study (1-17 Credits)
BIOL 4995 Independent Research (1-8 Credits)
BIOL 5991 Independent Study (1-17 Credits)
BIOL 5995 Independent Research (1-8 Credits)

