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From Hamlint&i Guillette, 2011, EmbryoiTioday:




Sentinel Species
'"Watch and Warn'

» Powerful for studying environmental X gene perturbations
* Weak for some mechanistic studies
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Environmental Factors

Abiotic Nutrition Xenobiotic
Factors Chemicals

S -

*Signaling Disruption
‘Endocrine
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Environmental Factors

Steroid | Thyroid |Obsogenic
Signaling | Signaling | Signaling
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Altered fertility & embryonic development
Altered metabolism & energy utilization
Altered fat storage and functioning




http://www.ks.uiuc.edu/Research/pro DNA/ster horm_rec/dbd/



Transactivation assays with steroid hormone

receptors .
Kohno et al. (2008) Integ. Comp. Biology 48:527-
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Estradiol, Endosulfan and trans-Nonachlor

Transcriptional activity of alligator ESRs
ESRI ESRZ2
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ERa Ligand Domain Sequence Similarity

Bottlenose Dolphin vs other vertebrates

dolphin D E F

Killer whale | 98 100 93 99 (%)
human 79 98 68 90 (%)
mouse 85 97 66 90 (%)
cattle 90 98 89 96 (%)
opossum 84 97 70 91 (%)
chicken 61 94 49 82 (%)
alligator 66 94 49 83 (%)
Xenopus 56 84 30 72 (%)
medaka 20 65 9 46 (%)
zebrafish 32 64 16 49 (%)

Iguchi & Guillette, unpubl. data



In vitro Transactivation Assay

Dolphin ESR1

Fold activation

Iguchi & Guillette, unpubl. data



ESR1 (ERa) and Contaminants
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Katsu et al. Mol Cell Endo 2006, 2007; Endocrinology 2008a,b



Using Liquid Chromatography Tandem

Mass Spectrometry for Hormone Analyses
Ashley Boggs et al. (NIST, NOAA & MUSC)

Uses retention times and fragmentation to
detect hormones

Allows DIRECT detection of hormones
Applicable to all vertebrate wildlife species

Multiple hormones
single sample



Adrenosterone

Estradiol

Steroid Pathways



Steroid Hormone Profile from a Single Sample
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Female Pilot Whale Blubber
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(0)
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Boggs et al.
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