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A postdoctoral position in applied ecological and evolutionary stress physiology is 
available in Dan Hahn's lab at the University of Florida.  !
Our work takes a vertically integrated approach to understanding both the plastic 
mechanisms that organisms use to rapidly respond to environmental perturbation, and 
the consequences of this rapid physiological plasticity for organismal performance from 
evolutionary and applied perspectives. !
The initial appointment will be for 2 years starting as early as summer 2015, with 
extension for additional years based on performance. The postdoctoral associate is 
expected to spend 2/3-3/4 of their time on a project centered around understanding how 
exposure to hypoxic and/or hypercapnic atmospheres can alter the physiology of 
insects to promote cross-resistance to other stressors (i.e., hormesis). The remaining 
1/3-1/4 of time will be available for other creative activities related to the postdoctoral 
associates interests, particularly if they pertain to other projects in our lab group (see 
Additional Projects Section below). !
The Main Project: Exposure to low-oxygen environments can be damaging in the long 
term, but many insects are highly resistant to short-term exposures to hypoxia and 
hypercapnia. In fact, short term exposures to modified atmospheres can promote cross-
tolerance to other stressors, including oxidative stressors. Here we will investigate how 
exposure to modified atmospheres can affect insect physiology to impart resistance to 
irradiation stress (from gamma sources or x-rays). Specifically, the postdoc will: 1) study 
the effects of modified atmospheres on irradiation tolerance on several insect pests, 2) 
investigate the fundamental physiological mechanisms that are associated with 
enhanced resistance to irradiation stress, and 3) use this knowledge in a physiologically 
guided approach to developing biomarkers for irradiation stress and resistance. 
Applications for this work include expanding the use of low-dose irradiation as an 
alternative to chemical pesticides to prevent the movement of insect pests in fresh fruits 
and vegetables. This work is a recent area of inquiry in our lab that has implications for 
both our basic understanding of ecological and evolutionary physiology and applications 
to agriculture and international trade. Although we have not published much in this area 
yet, two related papers from our lab on irradiation biology in the context of sexual 
selection and biological control by the sterile insect technique and one general review of 
irradiation as a phytosanitary treatment are listed below.  !
Lopez-Martinez, G., and D.A. Hahn. 2012 Short-term anoxic conditioning  
hormesis boosts antioxidant defenses, lowers oxidative damage following  
irradiation, and enhances male sexual performance in the Caribbean fruit fly,  
Anastrepha suspensa. Journal of Experimental Biology, 215:2150-2161. !
Lopez-Martinez, G. and D.A. Hahn. 2014. Early-life hormetic treatments 
decrease irradiation-induced oxidative damage, increase longevity, and enhance 
sexual performance during old age in the Caribbean fruit fly. PLoS One 9(1): 
e88128. doi:10.1371/journal.pone.0088128 



!
Hallman, G.J., N.M. Brilz, L.J. Zettler, and I.C Winborne. 2010. Factors affecting ionizing 
radiation phytosanitary treatments, and implications for research and generic 
treatments. Journal of Economic Entomology. 103:1950-1963. !
The postdoctoral fellow must be interested in working at the boundary between basic 
and applied sciences and must be interested in working in a multidisciplinary and 
collaborative atmosphere. Knowledge of physiology, respirometry, biochemistry, 
multivariate data analysis, and high-throughput screening, or strong interest in learning 
these techniques is needed. International applicants are encouraged to apply, but a 
strong command of spoken English is a must for this position in addition to 
demonstrating the ability to effectively write peer-reviewed manuscripts in English.  !
The Setting: The University of Florida is located in Gainesville and offers a rich scientific 
community for evolution, ecology, physiology/cell biology, and genomics that spans 
many departments including Entomology and Nematology (the academic home for this 
appointment), Biology, Wildlife, Forestry, the Genomics Institute, the US Department of 
Agriculture, and the College of Medicine. Our lab currently includes 3 postdoctoral 
associates, 3 PhD students, and 9 undergraduates with which you would interact daily.  
There will be substantial opportunities for interdisciplinary training across units at our 
institution and within our network of collaborators, as well as additional training 
opportunities in teaching/instruction and scientific outreach to the public. Our group has 
an excellent record of career development with former postdocs and students placed in 
tenure-track academic positions, biotech industry positions, and government science.  
We strongly recognize the value of diverse career goals and the many routes that can 
be taken to reach them. Furthermore, Gainesville is a great college town in north Florida 
surrounded by forests, springs & rivers, and is also an easy drive from the beach on 
either coast and larger cities like Jacksonville, Orlando, and Tampa.  !
How to Apply: For more information, contact Dan Hahn (dahahn@ufl.edu). Please take 
a look at Dan’s recently updated faculty page (http://entnemdept.ufl.edu/cv/people/
hahn/), but admittedly you will get little recent information from our main lab website 
because it is way out of date (http://entnemdept.ufl.edu/hahn/lab/danhahn.htm). To 
apply, send a single PDF document including your CV, a brief statement of previous 
research, and contact information for three references to Dan Hahn (dahahn@ufl.edu) 
by March 20th. Review of applications will begin in late March and continue until the 
position is filled.  !
Additional projects that the postdoctoral fellow could be involved with include: !
ENERGETICS, ADAPTATION, AND SPECIATION VIA DIAPAUSE LIFE HISTORY 
TIMING  
Understanding how rapid adaptation of insect seasonal life history timing can lead to 
speciation and radiation onto new host plants in the apple maggot sympatric speciation 
system. Specifically, a new host race of Rhagoletis pomonella formed when this fly 
radiated from its native host plant, hawthorns, onto domesticated apples. Because 

http://entnemdept.ufl.edu/cv/people/hahn/
http://entnemdept.ufl.edu/hahn/lab/danhahn.htm


apples flower and fruit earlier in the summer than hawthorns and adult flies are short 
lived the two host races have become isolated in time. In this system temporal isolation 
of the two host races is driven by shifts in the timing of pupal diapause/dormancy 
wherein the apple host race enters diapause earlier than the hawthorn host race and 
also exits diapause earlier the next year to synchronize themselves with their novel host 
fruit. Thus, this system is not only a model for speciation and host plant adaptation, but 
also for adaptation to shifts in seasonal timing like those expected to occur with shifts in 
seasonality due to anthropogenic climate change. Furthermore, we also work to expand 
this seasonal perspective to other models of ecological speciation by lifecycle timing 
and even to applied biology by investigating how the evolution of seasonal traits may 
either facilitate or constrain the efficacy of biological control agents.  !
Some representative publications include:  !
Ragland, G.J., S.B. Sim, S. Goudarzi, J.L. Feder, and D.A. Hahn. 2012. Environmental 
interactions during host race formation: host fruit environment moderates a seasonal 
shift in phenology in host races of Rhagoletis pomonella. Functional Ecology. 
26:921-931.  !
Ragland, G.J., S.P. Egan, J.L. Feder, S.H. Berlocher, and D.A. Hahn. 2011. 
Developmental trajectories of gene expression reveal candidates for diapause 
termination, in the apple maggot fly, Rhagoletis pomonella. Journal of Experimental 
Biology. 214:3948-3959.  !
Michel, A.P., S. Sim, T. Powell, M.S. Taylor, P. Nosil, and J.L. Feder. 2010. Widespread 
genomic divergence during sympatric speciation. PNAS. 107:9724-9729.  !
Filchak, K.E., Roethele, J.B. & Feder, J.L. 2000. Natural selection and sympatric  
divergence in the apple maggot Rhagoletis pomonella. Nature. 407:739-742.  !
Wadsworth, C. B., W. A. Woods, D. A. Hahn, and E. B. Dopman. 2013. One 
phase of the dormancy developmental pathway is critical for the evolution of 
insect seasonality. Journal of Evolutionary Biology 26:2359-2368. !
Diaz, R., W.A. Overholt, D.A. Hahn, A.C. Samoyoa. 2011. Diapause Induction in  
Gratiana boliviana (Coleoptera: Chrysomelidae), a Biological Control Agent of  
Tropical Soda Apple in Florida. Annals of the Entomological Society of America.  
104:1319-1326.  !
Hahn, D.A., and D.L. Denlinger. 2011. Energetics of Diapause. Annual Review of  
Entomology. 56:103-121.  !
This project is a collaborative effort with Greg Ragland at Kansas State (http://
entomology.k-state.edu/people/faculty/Ragland-Greg.html), Scott Egan at Rice (https://
biosciences.rice.edu/FacultyDetail.aspx?p=1DBF81ACD460E06B) and Jeff Feder at the 
University of Notre Dame (http://federlab.nd.edu). The postdoc could participate in 
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experiments manipulating thermal regimes to mimic seasonal shifts consistent with 
seasonal shifts in host plants or anthropogenic climate change, phenotyping dormancy 
using metabolic rates or other developmental or endocrine techniques, tracking 
metabolism using stable isotopes and next-generation magnetic resonance imaging, 
and collecting staged tissue samples for RNA-seq, proteomics, and whole-genome 
associations.  !
EVOLUTION OF RAPID PLASTICITY IN COLD TOLERANCE 
Local adaptation in cold tolerance is widespread amongst ectotherms. We know much 
about the physiologial and genetic mechanisms underlying basal thermotolerance, but 
we know little about the genetic and physiological architecture of adaptive thermal 
plasticity. Here we are interested in using a recent series of GWAS results, combined 
with a strong-inference approach to hypothesis testing to identify the genes and 
physiological pathways that matter for the evolution of thermal plasticity. Our workhorse 
species is Drosophila melanogaster because of the availability of large panels of 
genome-sequenced lines and latitudinal lines available in our lab in concert with the 
genetic resources available to manipulate candidate genes/physiological/cellular 
processes. Although we work mainly with Drosophila, we are also interested in applying 
this knowledge to a wide range of insects with diverse life histories and even to 
biological control agents. Some representative publications include: !
Williams, C.M., M. Watanabe, M. Guarracino, M.B. Ferraro, A.S. Edison, T.J.  
Morgan, A. Boroujerdi, and D.A. Hahn. 2014. Cold adaptation shapes the  
robustness of metabolic networks in Drosophila melanogaster. Evolution.  
68:3505-3523. !
Knutson, A., A. Mukherjee, D.A. Hahn, and K.M. Heinz. 2014. Biological control 
of giant salvinia (Salvinia molesta) in a temperate region: cold tolerance and low 
temperature oviposition of Cyrtobagous salviniae. BioControl. 59:781-790. !
Nicholas M. Teets, Justin T. Peyton, Gregory J. Ragland, Herve Colinet, David 
Renault, Daniel A. Hahn, and David L. Denlinger. 2012. Uncovering molecular 
mechanisms of cold tolerance in a temperate flesh fly using a combined 
transcriptomic and metabolomic approach. Physiological Genomics, 44:764-767.  !
OXIDATIVE STRESS AND SEXUAL SELECTION 
Oxidative stress is ubiquitous amongst animals and the ability to mitigate oxidative 
stress has been associated with greater male performance in the context of sexual 
selection (see reviews referenced below). This phenomenon has been largely studied in 
the context of brightly colored ornamentation in birds and some other brightly colored 
vertebrates, but we are extending the mechanistic cellular antioxidant side of these 
hypotheses to lek-mating insects with intense male-male sexual competition and 
complex multi-modal mating displays that include vibrational communication, visual 
displays, and pheromones (see papers by Lopez-Martinez below). Specifically, we are 
using pharmacological, conditioning, and transgenic approaches to manipulate cellular 
redox state prior to, during, and after several types of ecologically relevant stressors as 



well as an extreme oxidative stressor, irradiation, to test hypotheses about the role of 
cellular redox-state on male-male competition and female choice in the Caribbean fruit 
fly as well as other potential insect models. This project is in collaboration with Al 
Handler at the Gainesville USDA facility (http://www.ars.usda.gov/pandp/people/
people.htm?personid=2278) and the postdoc would have opportunities to participate in 
experiments that integrate genetics, transgenics, physiology, and behavior.  !
von Schanz, T., A. Bensch, M. Grahn, D. Hasselquist, and H. Wittzell. Good genes, 
oxidative stress, and condition-dependent signals. Proceedings of the Royal Society B. 
2661-12. !
Hill, G.E. 2011. Condition-dependent traits as signals of the functionality of vital cellular 
processes. Ecology Letters. 14:625-634. !
Lopez-Martinez, G., and D.A. Hahn. 2012 Short-term anoxic conditioning 
hormesis boosts antioxidant defenses, lowers oxidative damage following 
irradiation, and enhances male sexual performance in the Caribbean fruit fly, 
Anastrepha suspensa. Journal of Experimental Biology, 215:2150-2161. !
Lopez-Martinez, G. and D.A. Hahn. 2014. Early-life hormetic treatments 
decrease irradiation-induced oxidative damage, increase longevity, and enhance 
sexual performance during old age in the Caribbean fruit fly. PLoS One 9(1): 
e88128. doi:10.1371/journal.pone.0088128 !! !!!
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