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Project Objectives: Please type your responses, and answer the questions in a style appropriate for laymen.

ProjectObjectives_10

The overall goal of my study is to compare estrogenic and androgenic activity in estuarine sites exposed to varied sources of
endocrine disrupting compounds at the cellular, organismal, and population level. To date | have promising results at all three
scales. This work is proceeding in three steps:

1. Receptor Level: exposure of cell lines transfected with the estrogen or androgen receptor to site extracts, both alone and with
estrogen or testosterone to evaluate the potential for synergism or antagonism

- Results will indicate whether EDCs are present at these sites and will also indicate the mechanism by which EDCs will act at the
organism level

2. Organism Level: comparison of gene, chariogenin (egg coat or chorion protein) expression, gonadal lesions/tumars, and/or ovo-
testes in wild-caught and outplanted male inland silversides at sites exposed to varied EDC sources (urban run-off, ranch run-off
wastewater outfall), and confirmation of results by expasing naive fish to site water in the laboratory

- Results will inform us as to whether receptor-level effects are influencing deleterious physiological changes at the organism level

3. Population Level: assessment of population level demographics and extrapolation from these and results from Aims 1 & 2 to
create a population model to evaluate the effects of EDCs on the population dynamics of silversides as well as other endangered or
threatened fish species in Suisun Marsh and other estuaries

Summary of progress in meeting each of these goals and objectives

ProgressSummary_11

Aim 1. Receptor L evel

Cell-line Assays

Site water samples were collected from four sites exposed to varied sources of EDCs within Suisun Marsh. To determine whether
estrogenic and androgenic EDCs were present, site water samples were extracted via solid phase cartridges (C18) and re-suspended in
DMSO (cite). Extracts were incubated with cell-lines transfected with the estrogen or androgen hormone responsive element linked
to the firefly luciferase gene (Rogers & Denison 2000). Response of the extracts alone and extracts with the addition of estrogen or
testosterone were measured to evaluate the potential for activation of the estrogen or androgen receptor and for competition with |
endogenous hormones. Results indicate that extracts from all sites bind to the estrogen receptor but that they also attenuate the
binding of endogenaus estrogen. Androgenic activity is significantly higher at sites exposed to urban run-off and wastewater effluent
compared to ranch run-off, and extracts from all sites add to the activity of testosterone. The implications of these initial results are
that estrogenic effects at the organismal and population level may be identical at urban/wastewater and ranch run-off sites, but that |
higher level androgenic effects might be more likely to occur at the urban/wastewater sites. Also, there is a trend towards higher
occurrence of both estrogens and androgens at the wastewater outfall and up/downstream of it, in comparison to urban sites.

Aim 2. Organism Level
Choriogenin

off) on a monthly basis from March — October 2009. Each month plasma samples were taken for measurement of choriogenin (Chg)
levels via Western Blot using a commercially available choriogenin antibody (polyclonal anti-salmon zona radiata protein IgG,
Biosense Laboratories). Results indicate that males seined from two beaches in Suisun Marsh are expressing choriogenin, an egg

coat protein. Qutplanted fish are showing a similar response to wild-caught. ...

Aim 3. Population Level

Population Assessment

Fish were sampled via beach seine from Suisun beach (urban/ag) and Denverton beach (ranch) on a monthly basis from February —
October 2009. The following data were collected: sex, standard length (SL), body weight : gonad weight (GSI), and otoliths. Results
indicate that the silverside population at Suisun beach (urban/ag) has a significantly lower proportion of females than the population
at Denverton (ranch), persistent throughout the 2009 breeding season.. In addition, females at the urban site are significantly smaller
than those at the ranch site, and urban males are significantly larger than ranch males (p<0.05). These preliminary results indicate |
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PROJECT MODIFICATIONS: Please explain any substantial modifications in research plans, including new
directions pursued. Describe major problems encountered, especially problems with experimental protocols and
how they were resolved. Describe any ancillary research topics developed.

Modifications_12

BENEFITS AND APPLICATIONS: Suggest the relevance of these new findings to management. Describe any
accomplishment, that is significant effects your project has had on resource management or user group behavior. CALFED
is looking for “"management cue” (see http://science.calwater.ca.gov/pdf/soemgmtcues.pdf).

BenefitsApplic 13
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PUBLICATIONS: List any publications, presentations, or posters that have resulted from this funded research. Give as many
details as possible, including status of paper (e.g., in review: in press), journal name, conference location and date of presentation.
Please note (as outlined in the conditions of the award) that each fellow is required to submit an abstract for an oral or poster
presentation at each State of the Estuary conference and CALFED Science Conference during the duration of the fellowship.

Publications 14
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COOPERATING ORGANIZATIONS: List those agencies and/or persons who provided financial, technical or
other assistance to your project since inception. Describe the nature of their collaboration.

CoopOrganiz_15

AWARDS: List any special awards or honors that you, or mentor or members of the research team, have
received during the duration of this project.

Awards_16

NorCal Society for Environmental Toxicology & Chemistry - 1st Place Student Platform Presentation (2010)
UC Davis Graduate Student Association Travel Grant (2010)

University of California, Davis Research Scholarship (2009-2010)

NorCal Society for Environmental Toxicology & Chemistry - 1st Place Student Poster Award (2008)
Society for Environmental Toxicology & Chemistry Student Travel Award (2007)

Phi Sigma, Graduate Honors Society (2007 - present)

KEYWORDS: List keywords that will be useful in indexing your project.

Keywords_17

PATENTS: List any patents associated with your project.

Patents_18
not applicable
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Additions: Additional information can be added here. Please begin the text with the
number of the question you are adding to.

Additions 19

Receptor level: Future Work
Future experiments will include additional exposures of both cell lines to site extracts to confirm initial results and to improve
statistical power. A dose-response curve will alsa be generated for extracts with a dilution series. This will allow us to determine
the environmental relevance of these responses and to make linkages to a demographic model with increased predictive ability.

Additional monthly sampling will be performed from March - October 2010 to confirm 2009 results and to increase sample size.
The availability of a more specific antibody will allow the development of an enzyme-linked immunosorbent assay in early 2010
(ELISA - methods per Palumbo et al. 2008) to allow higher through-put analysis of plasma samples from both monthly sampling
and outplants. Using an ELISA will also increase the statistical power of our immunoassays as more samples can be directly
compared to one another. IIn addition, we have identified at least 6 endocrine-related genes in the silverside, including the
receptors for estrogens, andragens, and thyroid hormane. We will compare gene expression in wild fish caught at different sites
within Suisun Marsh to laboratory held controls. Finally, the potential to have histological slides of testes and ovaries from
sampled fish prepared by an outside lab facility would allow us to further clarify potential connections between the receptor,
organismal and population scales hy permitting the quantification of gonadal malformations and/or ovo-testes (intersex fish).

Population Level - Futurework
Further sampling will take place from March — October 2010, in parallel with organism level assays and water collection for
receptor hinding assays. The potential to have otoliths dissection and aging provided by a UC Davis laboratory would greatly
enhance the population level assessment by providing information on age at maturity, which has been show to be affected hy EDCs
in other fish populations (McMaster et al. 1991). Having otoliths data will also allow us to make stronger links between the three
scales, and will contribute an essential parameter to the population model we plan to construct.
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