ENVR SCI 522

Radiation Biology & Ecology

3 Credits Tu-Th 16:15-17:30

This course is one of the electives in a new graduate certificate program in radiation protection.
Instructor: TBD

Office hours: By appointment

Course information: Biology and physics of the irradiation of living systems, using past and present
radiological studies as examples.

Objectives: The objective of the course is to introduce students to the basic concepts and terms associated
with radiation biology, radiation ecology, and related areas. Specifically, students will
e Be able to explain the biology and physics of the irradiation of living systems, using past and present
radiological studies as examples
e evaluate quantitative data, and perform statistical analysis of the data
e develop an original research proposal in the area of radiation biology
e use current findings in the scientific community to write papers and give oral presentations

Prerequisites: The catalog description will include “Required preparation: 3 semester hours of general biology
(undergraduate acceptable) and ENVR_SCI 406 or equivalent or permission of the instructor.”

Recommended courses: Cell biology, genetics, and differential equations (undergraduate courses acceptable)

Required Textbook: Hall, Eric J. and Amato J. Giaccia. 2011. Radiobiology for the Radiologist. 7% ed.

Grading:
Writing assignment 1 90 Final Grades  A: 360-400 pts
Presentation 1 100 B: 320-359
Writing assignment 2 90 C: 280-319
Presentation 2 100 D: 240-279
Class participation 20 F: <240
TOTAL 400

Writing assignments turned in late will be penalized 5 points per class day late. Presentation 2 must be given
during the final exam period. A missed presentation 2 will be treated as missed final exam.. A need for a tardy
presentation 1 will need to be discussed with the instructor so that it can be rescheduled. The instructor will
judge the reason for a tardy presentation 1. A tardy presentation 1 or 2 will result in a loss of 10 points and
forfeiture of some or all of the class participation points as decided by the instructor. Participation points will
be awarded by the instructor judging that a student’s participation showed that he or she had completed the
reading assignments for the class. Participation points may be forfeited for a student having more than one
absence.

Written assignments & presentations: Required for all students registered for ENVR SCI 513. A written and a
verbal report are required for both assignments. The topic for assignment 2 is to be developed in advance in
consultation with the instructors.

Attendance policy: Absences should be avoided. Students should contact an instructor if an absence from
class is unavoidable. Students are encouraged to read Section 73 (Absences) of the Washington State
University Academic Regulations, which is found in the WSU Tri-Cities Student Handbook.
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Accommodations for Disabled Students. Reasonable accommodations are available for students who have a
documented disability. If you have a documented disability, even temporary, make an appointment as soon as
possible with the Disability Services Coordinator, Cherish Tijerina, 372-7352, ctijerina@tricity.wsu.edu. You
will need to provide your instructor with the appropriate classroom accommodation form. The forms should
be completed and submitted during the first week of class. Late notification may delay your accommodations.
All accommodations for disabilities must be approved through Disability Services. Classroom accommodation
forms are available through the Disability Services Office.

Academic Integrity. | encourage you to work with classmates on assignments. However, each student must
turn in original work. No copying will be accepted. At a minimum, penalties will include failure (0 points) on a
given assignment. Students who violate WSU's Standards of Conduct for Students will receive an F as a final
grade in this course, will not have the option to withdraw from the course and will be reported to the Office
Student Standards and Accountability. Cheating is defined in the Standards for Student Conduct WAC 504-26-
010 (3). It is strongly suggested that you read and understand these definitions. Any academic integrity
violation will be reported to the Office of Students Conduct and carries the possibility of additional university
sanctions. Further details are available at http://www.tricity.wsu.edu/studentconduct/academic.html .

Safety. Should there be a need to evacuate the building (e.g., fire alarm or some other critical event), students
should meet the instructor at blue pole emergency maker in the parking lot outside of the West building. In
order to receive notification regarding campus emergencies (including campus closures), all faculty, staff, and
students register their emergency contact information for the Crisis Communication System (CCS) through
Zzusis at http://zzusis.wsu.edu. Click "Update Now!” under “Tri-Cities Emergency Info” to register for
notification by text message, e-mail, telephone, or any combination of the three. Providing multiple contact
methods will help ensure you receive notifications in a timely manner, and your information will NOT be used
for any other purpose. Messages regarding campus emergencies will also be distributed through local

media. Please also review the Campus Safety Plan, which contains a listing of emergency contacts, and
university policies, procedures, statistics, and information relating to campus safety and the health and welfare
of the campus community. The Campus Safety Plan can be found at http://www.tricity.wsu.edu/safetyplan/.”

Student Learning Outcomes and Evaluation

Student Learning Outcomes Course Topics/Dates Evaluation of Outcome:
At the end of this course, students should | The following This outcome will be
be able to: topic(s)/dates(s) will address evaluated primarily by:
this outcome:
Be able to explain the biology and physics Physics and chemistry of Incorporated in written
of the irradiation of living systems, using energy deposition, cell assignments #1 and #2.
past and present radiological studies as survival curves (weeks 1-3, 4
examples -7,8,10, &11)
Evaluate quantitative data, and perform Radiation Dose calculations Worksheet/problem set
statistical analysis (weeks 3 & 9)
Develop an original research proposal in Term assignment based on Written assignment #2, final
the area of radiation biology course topics (weeks 15 & presentation
following)
Use current findings in the scientific Public perceptions of Written assignment #1
community to write papers and give oral radiation (weeks 12 — 14)
presentations




Course organization. The lecture subjects and activities for the course are given in the table below.

Week Lecture Subject
1 Introduction, history, course objectives
Energy deposition, Compton scattering, photoelectric absorption, pair production, and Bremsstrahlung
1 Physics and chemistry of energy deposition. Half lives and energies, x, y, neutrons, alpha, space
radiations; Track structure, Radiation quantities and units
5 Clinical radiation therapy. How radiation is used in the radiation oncology clinic, treatment strategies.
Doses and outcomes
Cell survival curves:
2 Generation, interpretation and uses. PLDR, SLD
Assignment 1 assigned: Public perceptions of Radiation
3 The Russian Studies and experience
3 Radiation Dose calculations
DNA damage and repair
4 Radiation induced DNA lesions, measurement techniques, DNA repair processes with emphasis on
non-homologous end joining and homologous recombination
Chromosomal rearrangements
4 Mechanisms and measurements, techniques and the fate of chromosome rearrangements.
Implications for carcinogenesis
5 LET and RBE
Mechanisms of radiation induced cell death
5 e Senescence, mitotic linked cell death, apoptosis, necrosis
e Apoptotic pathways
e Relationship between mechanism of cell death and the shape of the survival curve
Radiation sensitivity and the cell cycle
6 e Mitotic cycle
e Radiation induced cell cycle arrest
e Cell cycle checkpoints and genes
Targeted and non-targeted effects of ionizing radiation
6 Radiation induced genomic instability, bystander effects, abscopal and transgenerational effects.
Implications and consequences.
7 Cancer biology
Potential role for ionizing radiation in carcinogenesis. Cancer as a disease.
7 Written assignment 1 due. In class presentations by all students, debate and grading by class.
8 Radiation effects on the embryo and fetus, hereditary effects.
Radiation syndromes, total body irradiation, protection
8 What happens when someone is irradiated, manifestation of effects, time and dose consequences.
How these might impact on protection.
9 Risk and radiation protection
Space radiation and the NASA program
9 e Types of radiation found in space
e Likely exposure scenarios: space station, Mars mission
e Mitigation of exposure: shielding versus radioprotection
10 Dose, dose rate effects
10 Radiation Ecology
11 Molecular responses: gene and protein expression, epigenetics.
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Writing a research proposal/final exam assignment discussion

11 Incorporated radionuclides, health effects, dosimetry and decorporation

12 The US TransUranium and Uranium Registry, and National Radiobiology Archives.

12 Are all radiation exposures detrimental?

Adaptive response, hormesis, the data
Utility of animal data
13 e Rationale for conducting radiation studies on animals
e Some examples of animal study data available and how the data have been used.
Radiation epidemiology
13 e Application of epidemiologic methods to radiation exposed cohorts
e Caveats when using animal data to supplement human data
e Examples of famous cohorts

14 TBD based on current event or new knowledge in radiation effects, including ROS, cytokine signaling,
or any subject the class seems particularly interested in
Discussion of popular books on radiation effects.

14 Discussion of a few popular books such as, "The day they bombed Utah: America's Most Lethal
Secret", Killing our Own", "The Phantom Fallout-Induced Cancer Epidemic in Southwestern Utah,
Downwinders Deluded and Waiting to Die”.

A conversation about Hanford
Hanford was the first industrial site in the world to operate full-scale nuclear reactors and chemical

15 reprocessing plants to create and recover plutonium from irradiated uranium fuel. This will be an
overview of waste generation, contaminant releases, and reported health impacts from past operation
of Hanford facilities.

15

Proposal presentations preparations

FINALS WEEK Proposal presentations




