SCCWRP #673

Analysis of endocrine disruption in southern California coastal fish
using an aquatic multispecies microarray
Michael E. Bakera, Barbara Ruggeribc, L. James Spragueb, Colleen Eckhardt-Ludkab, Jennifer
Lapirab, Ivan Wickb, Laura Soverchiabc, Massimo Ubaldic, Alberta Maria Polzonetti-Magnic, Doris
Vidal-Dorschd, Steven Bayd, Joseph R. Gullye, Jesus A. Reyesf, Kevin M. Kelleyf, Daniel
Schlenkg, Ellen C. Breenh, Roman Šášikbi and Gary Hardimanab
a

University of California, San Diego, School of Medicine, Department of Medicine, La Jolla, CA
University of California, San Diego, School of Medicine, BioMedical Genomics Facility, La Jolla, CA
c
University of Camerino, Department of Experimental Medicine and Public Health, Camerino, Italy
d
Southern California Coastal Water Research Project, Costa Mesa, CA
e
Los Angeles County Sanitation Districts, Whittier, CA
f
California State University, Environmental Endocrinology Laboratory, Long Beach, CA
g
University of California, Department of Environmental Sciences, Riverside, CA
h
University of California, San Diego, Division of Physiology, La Jolla, CA
i
University of California, San Diego, Moore’s Cancer Center, La Jolla, CA
b

ABSTRACT
Background: Endocrine disruptors include plasticizers, pesticides, detergents, and pharmaceuticals.
Turbot and other flatfish are used to characterize the presence of chemicals in the marine environment.
Unfortunately, there are relatively few genes of turbot and other flatfish in GenBank, which limits the use
of molecular tools such as microarrays and quantitative reverse-transcriptase polymerase chain reaction
(qRT-PCR) to study disruption of endocrine responses in sentinel fish captured by regulatory agencies.
Objectives: We fabricated a multigene cross-species microarray as a diagnostic tool to screen the effects
of environmental chemicals in fish, for which there is minimal genomic information. The array included
genes that are involved in the actions of adrenal and sex steroids, thyroid hormone, and xenobiotic
responses. This microarray will provide a sensitive tool for screening for the presence of chemicals with
adverse effects on endocrine responses in coastal fish species.
Methods: We used a custom multispecies microarray to study gene expression in wild hornyhead turbot
(Pleuronichthys verticalis) collected from polluted and clean coastal waters and in laboratory male
zebrafish (Danio rerio) after exposure to estradiol and 4-nonylphenol. We measured gene specific
expression in turbot liver by qRT-PCR and correlated it to microarray data.
Results: Microarray and qRT-PCR analyses of livers from turbot collected from polluted areas revealed
altered gene expression profiles compared with those from nonaffected areas.
Conclusions: The agreement between the array data and qRT-PCR analyses validates this multispecies
microarray. The microarray measurement of gene expression in zebrafish, which are phylogenetically
distant from turbot, indicates that this multispecies microarray will be useful for measuring endocrine
responses in other fish.
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