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Course Description

This course is an introduction to the theory and methods of laboratory-based research in reproductive ecology.  The focus is on learning lab methods for reproductive hormone assays, and how these methods are designed and applied in anthropological, biodemographic, ecological and epidemiological research.  The format includes 1) readings on assay methods, 2) readings on the application of these methods in various settings and 3) performance of reproductive steroid assays in the laboratory.

Advancing technology in molecular biology in the last two decades has facilitated more detailed research in reproductive biology than was previously possible.  To bring the advantages of these methods to research in anthropology requires specialized training, which this course is designed to provide.  We focus on application of these methods to the populations, field conditions and research questions of relevance to anthropologists, including human and non-human primate applications.

In this course students will learn about enzyme immunoassay (EIA) and related methods (ELISA, IEMA, RIA, IFMA), and the various body fluids that can be used to examine hormone concentrations.  The collection, assay, storage and analysis of hormonal data will be covered.  The methods for measuring three urinary steroid EIAs (for forms of estrogen, progesterone and cortisol) will be learned “hands-on.”  

After learning how to do the EIA’s, students will design and carry out their own assay experiment, which will include assay work, data entry and analysis, and comprehensive write up.  The hands-on work enables students to learn how to design experiments, carry out assays, trouble-shoot assay problems, analyze and graph results, and write up scientific reports.  EIA lab methods and Microsoft Excel will be extensively used.
Course Requirements 

1.
Readings and Reports. The course readings are from books and journal articles and will be available on UW electronic Reserves: https://eres.lib.washington.edu/eres/coursepage.aspx?cid=5519.  Readings will be discussed in lecture and seminar format.  Participation is expected of all students.

2. 
Homework Assignment. One assignment on calculating concentrations, dilutions, limits of detection, etc. (10% of grade)

3.
Lab Project.  You will design and carry out an assay experiment, and write up the results.  Suggestions and opportunities for particular projects will be available.  This project includes a 5-10 page paper (12-18 pages for grad students) written in scientific format outlining the objective and design of your project, relevant background information, and presentation and discussion of your results. (50% of grade)

4.
Class Presentation.  (Everyone) Presentations of your lab project proposal (5%) and results (5%) to the class. (total=10% of grade)  [Graduate Students Only (GSO): One presentation on articles (10% of grade); total =20% of grade]
5.
Lab Notebook.  Lab notes & write-ups graded for completeness, accuracy and organization (30% of grade) (GSO=20%)
6.
Attendance and participation.  Regular attendance and participation are critical for success in this course. 

7. Following Laboratory Health and Safety Regulations.  Knowing and observing all health and safety concerns is required.  Hand-outs and in-class information will be provided. Attendance of EH&S Blood-Borne Pathogen Workshop, and/or Lab Safety Seminar is strongly encouraged. For workshop times and registration, see: http://www.ehs.washington.edu/training
8.
Laboratory time.  You may need to spend time working in the laboratory over and above the scheduled classroom time.  We will coordinate convenient blocks of time on an as-needed basis.

Please note: Rules and regulations governing student conduct as outlined by the University of Washington will be strictly observed. (http://www.washington.edu/students/handbook/conduct.html).

Course Calendar  (Note: GSO = Graduate Students Only required reading)
Week 1

April 1

Introductory Comments, Scope of Course 

April 2

The Big Picture: Reproductive Ecology
· Ellison PT (1991) Reproductive ecology and human fertility. In: Applications of Biological Anthropology to Human Affairs. Eds. CGN Mascie-Taylor & GW Lasker. Cambridge, Cambridge University Press.  pp. 14-54.

· Ellison PT (2003) Energetics and reproductive effort. American Journal of Human Biology 15:342-351.
· Strassman BI (1997) The biology of menstruation in Homo sapiens: Total lifetime menses, fecundity, and nonsynchrony in a natural fertility population.  Current Anthropology 38(1):123-129.

April 3

Lab: Lab Tour, Health and Safety, Basic Lab Methods

Week 2 
The Small Picture: The HPG Axis
April 8 
The Female Reproductive Axis across the Lifespan
· (GSO) Baird DT (1991) The Ovarian Cycle. In: Ovarian Endocrinology. SG Hillier, ed. Blackwell Scientific. p. 1-24.

· Wood JW (1994) Ovarian cycles and the fertile period. In: Dynamics of Human Reproduction by JW Wood.  Aldine de Gruyter.  pp 115-183.

April 9

The Male Reproductive Axis across the Lifespan (Guest Lecture: Ben Trumble)
· Briebescas RG (2006) Chapter 6: Getting a Life.  IN: Men: Evolutionary and Life History.  Harvard University Press.  Pp. 99-122.
April 10
Lab: Protocols, buffers, pH, templates, lab notebooks, pipetting
Week 3

April 15 & 16
 An Even Smaller Picture: Immunobiology and Hormones
· (GSO) Janeway CA, Travers P, Walport M, Capra JD (1999) Chapter 2: The Induction, Measurement, and Manipulation of the Immune Response.  In: Immunobiology: The Immune System in Health and Disease (4th edition), Current Biology Publications/Elsevier Science Ltd. Pages 33-55.

· Johnson MH, Everitt BJ (1995) Chap 2: Reproductive Messengers. In: Essential Reproduction. Blackwell Science, Ltd.. Pages 25-44.

April 17
Lab: Begin pregnanediol-3-glucuronide (PDG) assay: Step 1: coat plates with antibody.

Week 4

April 22
In the Field: Blood, Urine, Saliva and Feces
· Granger DA, EA Shirtcliff, A Booth, KT Kivilighan, EB Schwartz.  (2004). The “trouble” with salivary testosterone.  Psychoneuroendocrinology 29:1229-1240.
· McDade TW, Williams S, Snodgrass JJ.  (2007) What a drop can do: Dried blood spots as a minimally invasive method for integrating biomarkers into population-based research.  Demography 44:899-925.
· Levine et al (2007) Measuring cortisol in human psychobiological studies. Physiology and Behavior 90:43-53. 
· Miller RC, Brindle E, Holman DC, Shofer JB, Klein NA, Soules MR, O’Connor KA (2004)  Comparison of specific gravity and creatinine methods for normalizing urinary reproductive hormone concentrations. Clinical Chemistry 50: 924-932.

· (GSO) Emery Thompson M, Knott CD.  (2008). Urinary C-peptide of insulin as a non-invasive marker of energy balance in wild orangutans. Hormones and Behavior 53(4):526-35.

· (GSO) O’Neill AC, Fedigan LM, Ziegler TE.  (2004)  Relationship between ovarian cycle phase and sexual behavior in female Japanese macaques (Macaca fuscata).  American Journal of Physical Anthropology 125:352-362.
· (GSO) Thorn et al (2006) Suspected non-adherence and weekend versus week day differences in the awakening cortisol response.  Psychoneuroendocrinology 31:1009-1018.
April 23

Lab: Step 2 of PDG assay: block, add standards, samples, and controls, add tracer

April 24

Lab: Step 3 of PDG assay: development.

Week 5

April 29&30
In the Lab: Assay and Analytic Methods
· (GSO) Davies C. (2005) Concepts. In: The Immunoassay Handbook, edited by D Wild.  Elsevier Press. Pp. 103-135.

· O’Connor KA, Brindle E, Holman DJ, Klein NA, Soules MR, Campbell KL, Kohen F, Munro CJ, Shofer JB, Lasley WL, Wood JW. (2003) Urinary estrone conjugate and pregnanediol-3-glucuronide enzyme-immunoassays for population research.  Clinical Chemistry 49(7):1139-1148.
May 1

Lab: PDG Assay Results—Analysis: limits of detection, data entry into EXCEL, specific gravity, graphing.

Week 6

May 6

Presentations and Discussion of Lab Project Proposals

Lab: Start estrone-3-glucuronide (E3G) assay: Steps 1 and 2: Precoat/coat plates.
May 7

Lab: Step 3 of E3G assay: block, add standards, samples and controls, add tracer.

May 8

Lab: Step 4 of E3G assay: Development and data analysis. 
Week 7

May 13
Lab: Start student project lab work: sample preparation, calculations, templates
May 14
Lab: Continue with student project set up for lab work

Homework assignment due
May 15
Lab: Student Project Lab Work
Week 8

May 20
Applications: Interpopulation Variation in Hormones I (Grad student presentations)
· Vitzthum VJ, Spielvogel H, Thornburg J. (2004) Interpopulational differences in progesterone levels during conception and implantation in humans. Proc Natl Acad Sci. 101(6):1443-8. 

· Chatterton et al (2006) Interpopulational differences in the concentrations and ratios of salivary and serum progesterone.  Fertility and Sterility 86:723-725.

· Chong RY, M. Uhart, ME McCaul, E Johnson, GS Wand.  (2008) Whites have a more robust hypothalamic-pituitary-adrenal axis response to a psychological stressor than blacks.  Psychoneuroendocrinology 33:246-254.

· Schreiber et al 2006. Environmental influences on family similarity in afternoon cortisol levels: Twin and parent-offspring designs.  Psychoneuroendocrinology 31:1131-1137.
May 21
Lab: Student Project Lab Work
May 22
Lab: Student Project Lab Work

Week 9

May 27
Applications: Interpopulation Variation in Hormones II (Grad student presentations)
· Ellison PT, Bribiescas RG, Bentley GR, Campbell BC, Lipson SF, Panter-Brick C, Hill K.  (2002). Population variation in age-related decline in male salivary testosterone. Human Reproduction 17(12):3251-3253.
· O’Neill AC, Fedigan LM, Ziegler TE.  (2004)  Relationship between ovarian cycle phase and sexual behavior in female Japanese macaques (Macaca fuscata).  American Journal of Physical Anthropology 125:352-362
· Bjørnerem et al (2006) Seasonal variation of estradiol, follicle stimulating hormone, and dehydroepiandrosterone sulfate in women and men.  JCEM 91:3798-3802.

· Núñez-de la Mora A, Chatterton RT, Choudhury OA, Napolitano DA, Bentley GR. (2007) Childhood conditions influence adult progesterone levels. PLoS Med. 4(5):e167. 

· Núñez-De La Mora A, Bentley GR, Choudhury OA, Napolitano DA, Chatterton RT. (2008) The impact of developmental conditions on adult salivary estradiol levels: why this differs from progesterone? Am J Hum Biol. 20(1):2-14. 

May 28
Lab: Student Project Lab Work

May 29
Lab: Student Project Lab Work

Week 10

June 3

Lab: Student Project Lab Work

June 4

Lab: Student Project Lab Work

June 5

Lab: Student Project Lab Work
Finals Week

Tues June 10
Presentations of Lab Projects
Tues June 10
Lab Project Papers & Lab Notebooks Due
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READING LIST
This reading list is also available on the course website:  http://courses.washington.edu/labclass
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