Indiana University Bloomington

IUScholarWorks

Ketterson / Nolan Research Group Collection

This document is part of a collection that serves two purposes. First it is a public archive for data and
documents resulting from evolutionary, ecological, and behavioral research conducted by the Ketterson-
Nolan research group. The focus of the research is an abundant North American songbird, the dark-eyed
junco, Junco hyemalis, and the primary sources of support have been the National Science Foundation and
Indiana University. The research was conducted in collaboration with numerous colleagues and students,
and the objective of this site is to preserve not only the published products of the research, but also to
document the organization and people that led to the published findings. Second it is a repository for the
works of Val Nolan Jr., who studied songbirds in addition to the junco: in particular the prairie warbler,
Dendroica discolor. This site was originally compiled and organized by Eric Snajdr, Nicole Gerlach, and Ellen
Ketterson.

Context Statement

This document was generated as part of a long-term biological research project on a

songbird, the dark-eyed junco, conducted by the Ketterson/Nolan research group at Indiana University. For
more information, please see IUScholarWorks (https://scholarworks.iu.edu/dspace/handle/2022/7911).

License/Disclaimer Statement

By downloading this document or using any information contained therein,

you agree to the license terms outlined at https://scholarworks.iu.edu/dspace/
handle/2022/15256, which explain terms governing use, creation of derivative research, and
requirements for citing the document.

For additional information, visit the Ketterson/Nolan Lab community on the [UScholarWorks repository



http://docs.lib.purdue.edu/?utm_source=docs.lib.purdue.edu%2Flib_research%2F150&amp;utm_medium=PDF&amp;utm_campaign=PDFCoverPages
https://scholarworks.iu.edu/dspace/handle/2022/7911
https://scholarworks.iu.edu/dspace/handle/2022/15256
https://scholarworks.iu.edu/dspace/handle/2022/7911

Sex differences in the liver: transcriptional responses to testosterone in a wild songbird
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Introduction Testosterone affects gene expression Conclusions
Females Males :
‘Testosterone (T)": | | - | ‘T affects gene expression
* Increases short-term efforts (e.g., aggression, courtship) & = = = - Large impact on female gene expression
- Decreases long-term efforts (e.g., immune, parental) = 2 - - Changes cell signaling pathways (up and down)
- Generally, increases activity and current energy demand 2 2 - Increases expression of immune genes
- Males and females respond to T in different ways? S . S - Changed cell localization (up and down)
‘The liver: | S S - Moderate impact on male gene expression
- Coordlnatgs metqbollsm gnd glucose exchange & storage 05; " US; - - Impacted smaller number of genes, less specific
- Sexually dimorphic (e.g., immune response)’ ] _ - Increased muscle development expression
- Responds to T in adolescence* and as adults? - Increased immune function
‘Genomic paths mediating liver dimorphism and T response
currently remain unclear in wild animals®® Functional (GO) Categories Functional (GO) Categories - Sexes differ in gene expression at baseline
‘Males a_md femalgs share genomes, SO dlm_orp7hlsm must be e Cell signaling » Muscle development - Many more genes (and greater magnitude) female biased
explained by differences in gene expression » Protein catabolism . Immune function - Possibly due to sex linked genes
e Immune function - :\r/lnmulnedfuncltion ger;es highelr:ndfe_malels
L - Muscle development up regulated in males
. * Cell localization
Questions
‘How does T affect gene expression in the liver? - T affects the sexes in different ways
‘Does exogenous T masculinize gene expression? Sexes differ in baseline and response to T - Weak correlation td)etween ef[]ects shows that different
- Does T affect males and females in the same manner? ) T ~ JeNes are responding in each sex . -
= ° = - Difference in direction suggests that T is sufficient to
e :A’ masculinize adult female gene expression, but appears to
2 = 0 feminize adult male gene expression
Dark-eyed Junco 3 J RS
-Seasonally breeding sparrow qg : » & .L _
-Extensively studied breeding biology® S < Future Directions
‘Many previous T implant studies’ : s .
. y b - 1Mb . | | & ‘Are the sex biased genes located on the sex chromosomes?
Both free-living and captive Ub in Eemales <> Up in Males > 1 o 1 2 | |
- Implants reliably elevate T i Controls Jownin Tz > Upin 1 ‘How does T affect gene expression the brain and other organs?
- T affects Sexua”y d|m0rph|C behaviors Mih e i, Functional (GO) CategOrieS R*=0.044 ‘How does natural variation in T affect gene expreSSK)n’)
°N?jt.ural vr?.riatir(])n !an IS Cogrebla’:]ed _Wi’%h A T * Cell communication . ]S)nly |5§ (of :.49 male_an_(?_ 131&
Imorphnic physiology an enavior . : emale) contigs are signiticantly
Immune function differentially expressed in both
 Muscle Development oranae points
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- half empty implants A = = EREPERS
-Collected tissue at 3 weeks = =}
‘Compared gene expression . 1 3y : :
. Junco microarray® 81 . Literature Cited
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- 6 biological replicates L S | Webster et al. 2011. Molecular Ecology. Eds. Dawson and Chaturvedi.
. ' : 10 ; \ | *Rando and Wahli. 2011. BBA: Molecular Basis °Peterson et al. 201X. In prep.
Analyze_d using |Imm118 nR ? | |x of Disease. “Smyth 2005. In: Bioinformatics and
‘False dlscovery rate q<OO5 = = *Kwekel et al. 2010. BMC Genomics Computational Biology Solutions using R
. ' ' s *Delic et al. 2010. Steroids. and Bioconductor. Eds.Gentleman et al.
Functional 1a2naly3|s for Gene C ay ' § °van Nas et al. 2009. Endocrinology. ""Benjamini and Hochberg. 1995. J. Roy. Stat.
OntOIOgy (GO) enrichment g’? Uo i F‘* | 2 >ﬂU _ ME | Up i '4F | 2 ) Up i Ii/l | ’Ellegren and Parsch. 2007. Nature Reviews Soc. Series B (Methodological).
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