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Professor

Department of Biology

201 Life Science Building

University of Utah

257S 1400E, Salt Lake City, UT 84112

Tel: 801-585-0558
Email: colin.dale@utah.edu
Research Interests: Symbiosis: microbiology, genetics, molecular and genome evolution, computational genomics/machine learning, synthetic biology 
Education:

· BSc. (Hons.)  Applied Biological Sciences, Microbial Biochemistry and Genetics with Biotechnology at UWE, Bristol.  U.K.  1992.

· DPhil, Liverpool School of Tropical Medicine, University of Liverpool.  U.K.  The Secondary endosymbionts of Glossina spp., David Molyneux 1997.

· Postdoc, Glasgow University; Ian Maudlin; Culture of Insect Endosymbionts; 1997-1998.

· Postdoc, University of York; Angela Douglas; Aphid S-endosymbionts; 1998-1999.

· Postdoc, Edinburgh University; Ian Maudlin; Tsetse endosymbionts and the control of parasite transmission; 1999-2001.

· Postdoc, University of Arizona; Nancy Moran/Howard Ochman; Molecular evolution of insect endosymbionts; 2001-2003. 
· 2018-9:  Completed all introductory to advanced level courses in NVIDIA’s portfolio covering GPU-based Deep Machine Learning, CUDA, Keras, OpenACC and TensorFlowRT programming.
Academic Appointments:

· Dec 2002-July 2004: Assistant Professor, Auburn University

· July 2004-2009:  Assistant Professor, University of Utah

· July 2009-2018:  Associate Professor, University of Utah
· July 2018-: Professor, University of Utah
Grant Funding (current funded projects in bold):

· 2000:  Edinburgh Research and Innovation, start-up funds for biotechnology company.  £89,000 GBP (funded)

· 2001:  Wellcome Trust Project Grant, Symbiosis, Infection Without Disease.  £210,000 GBP (funded)

· July 2003:  NSF collaborative research.  $380,000 (not funded)

· Oct 2003:  NIH/Gates foundation Grand Challenges collaborative research.  $15 million (not funded)

· July 2004:  NSF project grant (w. co-PI, Dinah Davidson, University of Utah).  $440,000 (not funded)

· Feb 2005:  NSF microbial genomics program. Whole genome sequencing of grain weevil endosymbionts.  $808,925 (funded; 3 years) 

· Nov 2005:  University of Utah Seed Grant.  Quorum sensing in the insect endosymbiont, Sodalis glossinidius.  $34,000 (funded; 1 year)

· Jan 2006:  NSF project grant (w. co-PI Dale Clayton, University of Utah).  $330,000 (funded; 3 years) 

· July 2006: NSF project grant.  $518,000 (not funded)

· January 2007:  NSF environmental genomics program (with co-PIs Scott Edwards, Harvard and Geoff Hill (Auburn).  $640,000 (not funded)

· June 2007:  NSF supplemental funding for development of bioinformatics software.  $30,000 (funded; 1 year)

· June 2008:  NSF Major Research Instrumentation (as co-PI):  Acquisition of an Illumina/Solexa Genetic Analyzer.  $480,000 (funded; 3 years)

· June 2009:  NSF project grant “Characterizing the oxidative stress response in bacterial symbionts”.  $511,000 (not funded)

· June 2009:  University of Utah Seed Grant.  Genetic modification of tsetse fly endosymbionts for disease control.  $22,400 (funded; 1 year)

· Jan 2010:  NSF project grant “Characterizing the oxidative stress response in bacterial symbionts”.  $515,000 (not funded)

· Jun 2010:  NSF Dimensions of Biodiversity grant “Dimensions: Biodiversity of the Gut Microbiome of Herbivorous Woodrats” $2,159,528 (not funded)
· Jul 2010:  NSF project grant “Adaptive basis of insect host use by bacterial symbionts: Experimental host switching”.  $546,967 (not funded) 
· Oct 2010:  NIH R01 project grant “The role of PhoP-PhoQ in an insect-bacterial symbiosis".  $1,875,000 (not funded)
· Jan 2011:  NSF project grant “Adaptive basis of insect host use by bacterial symbionts: Experimental host switching”.  $550,115 (not funded)
· March 2011:  NSF Dimensions of Biodiversity grant “Dimensions: Biodiversity of the Gut Microbiome of Herbivorous Woodrats” co-PI w. Denise Dearing $2,200,000 (not funded)
· April 2012-2018:  NIH R01 project grant “The role of PhoP-PhoQ in an insect-bacterial symbiosis".  $1,880,000 (funded)  

· November 2013-2019:  NSF Dimensions of Biodiversity “Dimensions: Biodiversity of the Gut Microbiome of Herbivorous Woodrats” co-PI w. Denise Dearing $2,200,000 (funded)

· March 2018: NSF Dimensions of Biodiversity “Replaying the Tape of Lice - Functional Genomics and Experimental Evolution of Symbiosis”.  $1,900,000 (not funded)
· April 2019: PI Bill and Melinda Gates Foundation Phase I – Antiparasitic Bioprospecting.  $96,500.00 (not funded)  
· November 2019-2024: PI - NSF Dimensions US-China “Replaying the Tape of Lice - Functional Genomics and Experimental Endosymbiont Replacements”.  $2,600,000 ($1.3M to UT, $0.7M to Kevin Johnson, U Illinois and $0.6M to Fasheng Zhou, Guangzhou University, China)
· November 2019: co-PI with Fred Adler (PI) – NSF/NIH Ecology of Infectious Disease “The Ecology and Evolution of Pseudomonas aeruginosa: Transmission and resistance in an extreme generalist”.  $2,496,621 (not funded)
· January 2020-2022: PI – VPR Research Infrastructure Funds - Acquisition of a MiSeq for SBS/CCGS.  $86,477 with $76,000 matching funds (funded)

· October 2021-2024: PI – NSF-BSF Ecological Implications and Evolutionary Dynamics of a Nascent Sodalis-allied symbiont in a Parasitoid Wasp.  $576,408 (accompanied by linked award provided by US-Israeli Binational Science Foundation to collaborator Dr. Elad Chiel, University of Haifa, Israel)
Publications:
Boyd, B.M., James, I.N., Johnson, K.P., Weiss, R.B., Bush, S.E., Clayton, D.H., Dale, C. 2024.  Stochasticity, determinism and contingency shape symbiont genome evolution.  In review following revisions for Nature Communications.
Teh, L., Rokhin-Shalom, S., James, I.N., Chiel, E., Dolgova, A., Dale, C. 2024. Sodalis spalangium sp. nov., a nascent bacterial endosymbiont isolated from the parasitoid wasp, Spalangia cameroni.  International Journal of Systematic and Evolutionary Biology.  In press. 
Su, Y., Lin, H.C., Dale, C. 2023. Protocol to establish a genetically tractable synthetic symbiosis between Sodalis praecaptivus and grain weevils by insect egg microinjection. Star Protocols. 4:102156
Su, Y., Lin, H.C., Teh, L.S., Chevance, F., James, I., Mayfield, C., Golic, K.G., Gagnon, J.A., Rog, O., Dale, C. 2022. Rational engineering of a synthetic insect-bacterial mutualism. Current Biology. 32: 3925-3938.

- Accompanying commentary: Vigneron, A., Kaltenpoth, M. 2022. Symbiosis: Creating a tractable intracellular insect–microbe association. Current Biology. 32. R943-R946

Weinstein, S.B., Martínez-Mota, R., Stapleton, T.E., Klure, D.M., Greenhalgh, R., Orr, T.J., Dale, C., Kohl, K.D. and Dearing, M.D. 2021. Microbiome stability and structure is governed by host phylogeny over diet and geography in woodrats (Neotoma spp.). Proceedings of the National Academy of Sciences USA. 118: e2108787118
Nechitaylo, T.Y., Sandoval-Calderon, M., Engl, T., Wielsch, N., Dunn, D.L., Goesmann, A., Strohm, E., Svatoš, A., Dale, C., Weiss, R.B. and Kaltenpoth, M. 2021. Incipient genome erosion and metabolic streamlining for antibiotic production in a defensive symbiont. Proceedings of the National Academy of Sciences USA.  118: e2023047118
Medina Munoz, M., Spencer, N., Enomoto, S., Dale, C. and Rio, R.V.M.  2020.  Quorum sensing sets the stage for the establishment and vertical transmission of Sodalis praecaptivus in tsetse flies. PLoS Genetics.  16: e1008992

McCutcheon, J.P., Boyd, B.and Dale, C.  2019.  The life of an insect endosymbiont: conflict and cooperation from the cradle to the grave.  Current Biology.  29: 485-495
Kohl, K.D., Oakeson, K.F., Orr, T.J., Miller, A.W., Forbey, J.S., Phillips, C.D., Dale, C., Weiss, R.B. and Dearing, M.D.  2018.  Metagenomic sequencing provides insights into microbial detoxification in the guts of small mammalian herbivores (Neotoma spp.). FEMS Microbiol Ecol. 94. doi: 10.1093/femsec/fiy184.
Dale, C. 2017.  Weevils get tough on symbiotic tyrosine.  Current Biology.  27: 1282-1284.

Miller, A.W., Dale, C. and Dearing, M.D. 2017. Microbiota Diversification and Crash Induced by Dietary Oxalate in the Mammalian Herbivore, Neotoma albigula. mSphere. 2. pii: e00428-17.
Kohl, K., Oakeson, K., Dunn, D., Meyerholz, D., Dale, C., Weiss, R. and Dearing, M.D. 2017. Patterns of host gene expression associated with harboring a foregut microbial community. BMC Genomics. 18:697. doi: 10.1186/s12864-017-4101-z.
Miller, A.W., Dale, C. and Dearing, M.D. 2017. The Induction of Oxalate Metabolism in vivo is More Effective with Functional Microbial Communities than with Functional Microbial Species. mSystems. 2. pii: e00088-17
Enomoto, S., Chari, A., Clayton, A.L., Dale, C.  2017.  Quorum Sensing Attenuates Virulence in Sodalis praecaptivus.  Cell Host and Microbe.  21: 629-636.
- Accompanying commentary: http://www.sciencedirect.com/science/article/pii/S1931312817301592
- Article featured in The Atlantic: https://www.theatlantic.com/science/archive/2017/05/a-friendly-microbe/526152/?utm_source=feed
Clayton, A., Enomoto, S., Dale, C.  2016. The regulation of antimicrobial peptide resistance in the transition to insect symbiosis. Molecular Microbiology. 10.1111/mmi.13598
Clayton, A., Jackson, D.G., Weiss, R.B., Dale, C.  2016.  Adaptation by Deletogenic Replication Slippage in a Nascent Symbiont. Molecular Biology and Evolution. 33: 1957-1966.
Miller, A., Oakeson, K.F., Dale, C., Dearing, M.D. 2016.  Microbial Community Transplant Results in Increased and Long-term Oxalate Degradation.  Microbial Ecology. 72: 470-478.
Oakeson, K.F., Miller, A., Dale, C., Dearing D. 2016. Draft Genome Sequence of an Oxalate-Degrading Strain of Clostridium sporogenes from the Gastrointestinal Tract of the White-Throated Woodrat (Neotoma albigula). Genome Announc. 4: 3.
Miller, A., Oakeson, K.F., Dale, C., Dearing, M.D. 2016.  The Effect of Dietary Oxalate on the Gut Microbiota of the Mammalian Herbivore Neotoma albigula.  Applied and Environmental Microbiology.  82: 2669-2675.
Chari, A., Oakeson, F., Enomoto, S., Jackson, D.G., Fisher, M.A., Dale, C. 2015.  Phenotypic characterization of Sodalis praecaptivus sp. nov., a close non-insect-associated member of the Sodalis-allied lineage of insect endosymbionts.  International Journal of Systematic and Evolutionary Microbiology.  65: 1400-1405
Kohl, K.D., Weiss, R.B., Cox, J., Dale, C., Dearing, M.D. 2014.  Gut microbes of mammalian herbivores facilitate intake of plant toxins. Ecology Letters. 17: 1238-1246. 
Oakeson K.F., Gil, R., Clayton, A.L., Dunn, D.M., von Niederhausern, A.C., Hamil, C., Aoyagi, A., Duval, B., Baca, A., Silva, F.J., Vallier, A., Jackson, D.G., Latorre, A., Weiss, R.B., Heddi, A., Moya, A., Dale, C. 2014.  Genome degeneration and adaptation in a nascent stage of symbiosis. Genome Biology and Evolution 6: 76-93
Smith, W.A., Johnson, K.P., Reed, D.L., Carter, T., Smith, K.L., Clayton, D.H., and Dale, C.  2013.  Phylogenetic analysis reveals evidence of serial symbiont replacement in feather feeding lice of the genus Columbicola.  BMC Evolutionary Biology 13: 109
Clayton, A.L., Oakeson, K.F., Gutin, M., Pontes, A., Dunn, D.M., von Niederhausern, A.C., Weiss, R.B., Fisher, M., and Dale, C.  2012.  A Novel Human-Infection-Derived Bacterium Provides Insights into the Evolutionary Origins of Mutualistic Insect–Bacterial Symbioses. PLoS Genetics 8(11): e1002990.

Pontes, M.H., Smith, K., De Vooght L., Van Den Abbeele, J., and Dale, C.  2011.  Attenuation of the sensing capabilities of PhoQ in transition to obligate insect-bacterial association. PLoS Genetics 7(11): e1002349.
Kohl, K.D., Weiss, R.B., Dale, C., Dearing, M.D.  2011. Diversity and novelty of the gut microbial community of an herbivorous rodent (Neotoma bryanti). Symbiosis. 47: 47-54.

Pontes, M.H., and Dale, C.  2011.  Lambda-Red Mediated Genetic Modification of the Insect Endosymbiont, Sodalis glossinidius. Applied and Environmental Microbiology. 77: 1918-1920.
Pontes, M.H., Babst, M., Lochhead, R., Oakeson, K., Smith, K., and Dale, C.  2008.  Quorum sensing primes the oxidative stress response in the insect endosymbiont, Sodalis glossinidius. PLoS ONE.  3(10): e3541.

Pontes, M.H., Smith, K., Smith, W.A., and Dale, C.  2008.  Insect Facultative Symbionts: Biology, Culture and manipulation.  In “Insect Symbiosis Volume 3 (CRC Press, Taylor and Francis).
Fukatsu, T., Koga, R., Smith, W.A., Tanaka, K., Nikoh, N., Sasaki-Fukatsu, K., Yoshizawa, K., Dale, C., and Clayton, D.H.  2007.  Bacterial endosymbiont of the slender pigeon louse, Columbicola columbae, allied to endosymbionts of grain weevils and tsetse flies.  Appl. Environ. Microbiol.   73: 6660-6668.
Kaya, G., Dale, C., Maudlin, I., Morgan, K.  2007.  A novel procedure for total nucleic acid extraction from small numbers of Eimeria species oocysts. Turkiye Parazitol Derg. 31: 180-183.

Clark, A.J., Jones, T., Pontes, M.H. and Dale, C.  2007.  A possible heterodimeric prophage in the genome of the insect endosymbiont, Sodalis glossinidius.  Journal of Bacteriology, 18, 2949-2951.

Dale, C. and Moran, N.A.  2006.  Molecular interactions between bacterial symbionts and their hosts.  Cell  126, 453-465.
Pontes M.H. and Dale, C.  2006.  Culture and manipulation of insect facultative symbionts.  Trends in Microbiology  14, 406-412.

Dale, C., Beeton, M., Harbison, C., Jones, T. and Pontes, M.  2006. Isolation, pure culture and characterization of Candidatus Arsenophonus insecticola, an intracellular secondary endosymbiont from the hippoboscid louse-fly, Pseudolynchia canariensis.  Applied and Environmental Microbiology  72, 2997-3004.

Kaltenpoth, M., Gottler, W., Dale, C. and Strohm, E.  2006. ‘Candidatus Streptomyces philanthi’, a new species of endosymbiotic Streptomyces in the antennae of Philanthus digger wasps.  International Journal of Systematic and Evolutionary Microbiology  56, 1403-1411.

Dale, C., Pontes, M. and Jones, T.  2005. Degenerative Evolution and Functional Diversification of Type-III Secretion Systems in the Insect Endosymbiont Sodalis glossinidius.  Molecular Biology and Evolution  22.  758-766.

Dale, C., Dunbar, H., Moran, N.A. and Ochman, H.  2005.  Extracting single genomes from heterogenous DNA templates.  Journal of Insect Science  5.  3-8.

Shawkey, M.D., Mills, K., Dale, C. and Hill, G.E.  2005.  Microbial diversity of wild bird feathers revealed through culture-based and culture-independent techniques.  Microbial Ecology  50.  40-47.
Plague, G., Dale, C. and Moran, N.A.  2003.  Intraspecific variability of leuB and trpE gene copies in Buchnera within the aphid Uroleucon ambrosiae (Homoptera: Aphididae).  Molecular Ecology.  12.  1095-1100

Dale, C., Wang, B., Moran, N.A. and Ochman, H.  2003.  Loss of DNA recombinational repair enzymes in the initial stages of genome degeneration.  Molecular Biology and Evolution.  20.  1188-1194

Moran, N.A., Dale, C., Dunbar, H., Smith, W.A. and Ochman, H.  2003.  Intracellular symbionts of sharpshooters (Insecta: Hemiptera: Cicadellinae) form a distinct clade with a small genome.  Environmental Microbiology.  5.  116-126.

Dale, C., Smith, W.A. and Ochman, H.  2003.  Physical analysis of chromosome size variation.  In ‘Prokaryotic Genomics: Methods and Tools in Biosciences and Medicine.’ (Birkhauser Verlag, AG. Ed: Blot, M.)

Dale, C., Plague, G.R., Wang, B., Ochman, H. and Moran, N.A.  2002.  Type III secretion systems and the evolution of mutualistic endosymbiosis.  Proceedings of The National Academy of Sciences of the USA.  99.  12397-12402.
Dale, C., Aksoy, S., Welburn, S.C., Maudlin, I. and Oren, A.  Genus XXV. Sodalis.  2002.  In ‘Bergeys Manual of Systematic Bacteriology (2nd Edn., volume 2). 

Dale, C., Young, S., Haydon, D.T. and Welburn, S.C.  2001.  The insect endosymbiont Sodalis glossinidius utilizes a type-III secretion system for cell invasion.  Proceedings of The National Academy of Sciences of the USA.  98.  1883-1888.  Cover article.

Aksoy, S., Maudlin, I., Dale, C., Robinson, A.S. and O’Neill, S.L.  2001.  Future prospects for control of African trypanosomiasis via manipulation of the tsetse vector.  Parasitology Today.  17.  29-35.

Dale, C. and Welburn, S.C.  2001.  The Endosymbionts of Tsetse Flies: Manipulating Host-Parasite Interactions.  International Journal of Parasitology.  31.  628-631.

Dale, C. and Maudlin, I.  1999.  Sodalis gen. nov and Sodalis glossinidius sp. nov., a microaerophilic secondary endosymbiont of the tsetse fly Glossina morsitans morsitans.  International Journal of Systematic Bacteriology.  49.  267-275.

Hypsa, V. and Dale, C.  1997.  In vitro culture and phylogenetic analysis of ''Candidatus Arsenophonus triatominarum,'' an intracellular bacterium from the Triatomine bug, Triatoma infestans.  International Journal of Systematic Bacteriology.  47.  1140-1144.

Welburn, S.C. and Dale, C.  1997.  Isolation and culture of insect symbionts.  In ‘The Molecular Biology of Insect Disease Vectors:  A Methods Manual.’ (Chapman & Hall.  Eds.  Crampton, J.M., Beard, C.B. and Louis, C.)  pp 547-554.  

Welburn, S.C., Dale, C., Ellis, D., Beecroft, R. and Pearson, T.W.  1996.  Apoptosis in procyclic Trypanosoma brucei rhodesiense in vitro.  Cell Death and Differentiation.  3.  229-236.

Dale, C., Toleman, M., Welburn, S.C., Crampton, J.C. and Maudlin, I.  1995.  Stable plasmid transformation of Glossina midgut symbionts (RLO).  Journal of Cellular Biochemistry.  S21A.  223.

Dale, C., Welburn, S.C., Maudlin, I. and Milligan, P.J.M.  1995.  The kinetics of maturation of trypanosome infections in tsetse.  Parasitology.  111.  187-191.

Dale, C., Welburn, S.C., Maudlin, I. and Milligan, P.J.M.  1993.  The genetics of maturation of infections in tsetse.  Transactions of the Royal Society of Tropical Medicine and Hygiene.  87.  373.

Dale, C., Welburn, S.C. and Maudlin, I.  1992.  The maturation of infections in tsetse flies.  Annales de la Societe Belge de Medecine Tropicale .  72.  103.

Invited seminars:

· 1996:  British Society for Parasitology Annual Meeting, “Expression of anti-parasitic genes in tsetse endosymbionts”

· 1998:  NERC-EDGE Meeting, The Royal Society, “The S-endosymbionts of tsetse flies”

· 1999:  Center for Tropical Veterinary Medicine, University of Edinburgh, “The evolution of secondary insect endosymbionts”

· 1999:  Gulbenkian Autumn Meeting, Gulbenkian Foundation, Lisbon, Portugal, “From parasitism to mutualism”

· 2000:  Institut Cavanilles, University of Valencia, Valencia, Spain, “Sodalis glossinidius, endosymbiont of tsetse”

· 2001:  Department of Genetics, University of Arizona, “Sodalis glossinidius utilizes a type-III secretion system to enter insect cells”

· 2001:  Gordon Conference on Microbial Population Biology, Williams College, “Breaking into the symbiosis”

· 2002:  Fourth International Symposium on Molecular Insect Science, University of Arizona, “Type III secretion and the evolution of a lineage of insect symbionts”

· 2002:  Leopoldina International Symposium, University of Wurzburg, Germany, “Type-III secretion systems and the conversion from parasitism to mutualism”

· 2003:  International Symbiosis Conference, Ministry for Science and Education, Tokyo, Japan, “Evolutionary Yin-Yang in symbiosis”

· 2004:  Microbial Pathogenesis Seminar Series, University of Utah, “Degenerative evolution and functional diversification of type-III secretion in insect endosymbionts."    

· 2005:  SSE symposium, Evolution Meetings, Fairbanks, Alaska, June 2005

· 2005: NIH symposium “The Evolution of Infection Disease”, Bethesda, Maryland, July 2005.

· 2006:  UU Biology Retreat Bioinformatics Symposium “Assembly of highly repetitive genome sequences”, Snowbird Conference Center, October 2006.

· 2007:  Plant and Animal Genomes Conference NSF Microbial Genomes Workshop, San Diego, January 2007.

· 2008:  Brigham Young University “Sense in Symbiosis”, Department of Microbiology and Molecular Biology Seminar Series, 
· 2009:  Animal Genomes Conference NSF Microbial Genomes Workshop, San Diego, January 2007.

· 2010:  University of Utah GIG seminar: “Using lambda-Red recombineering to transform insect symbionts”. 
· 2010:  University of Riverside, CA seminar: “A tale of two mutants”

· 2010:  UNLV seminar:  “A tale of two mutants”

· 2011:  SOPE sequencing consortium workshop, Valencia, Spain.  Seminar title: “Diversity and Evolutionary History of Sodalis glossinidius and allied symbionts”

· 2012:  University of Montana seminar “Characterization of strain HS, a progenitor of the Sodalis-allied insect endosymbionts.”

· 2013:  12th International Colloquium on Endocytobiology and Symbiosis, Dalhousie University, Halifax, Nova Scotia, Canada.

· 2015 Plant-Animal Genomes Conference, San Diego.  “Methods for Assembly of Highly-Repetitive Genomes”

· 2015 ESA Pacific Branch Annual Meeting, Coeur D’Alene, ID.  “Mechanisms of Genome Degeneration in Nascent Symbionts.” 

· 2015:  Session Chair, Gordon Research Conference on Animal-Microbe Symbiosis, Waterville Valley, NH.
· 2016:  AEM Microbes Conference talk: “Genome evolution in nascent insect symbionts”

· 2016: Portland State University seminar “Bacterial genome degeneration in the early stages of symbiosis”

· 2017 University of Utah RPT Seminar 

· 2018: Indiana University seminar: “Tales from the cradle of symbiosis”
· 2018: Microbial Pathogenesis Seminar Series, University of Utah: “The role of communication in friendly alliances”

· 2019:  Plant and Animal Genomics Conference talk “Analyzing repeats of the tape of animal-bacterial symbiosis” 

· 2019: University of Illinois seminar “Replaying the tape of symbiosis in lice: The role of Neo in the Matrix”
· 2020: Plant and Animal Genomics Conference talk “Stochasticity and contingency shape genome degeneration in symbionts”

· 2022: Holo3 congress; Lyon, France.  Invited Conference Talk “Genetic characterization of a novel Sodalis symbiont from the parasitoid Spalangia cameroni.
· 2023: University of Utah TFR seminar “Advancing Understanding of Insect-Bacterial Symbioses using Sodalis (and friends)”
· 2023: ERATO-Symbiosis; AIST, Tsukuba, Japan.  Invited Presentation “Utilizing Sodalis-allied symbionts to probe evolutionary and molecular questions in symbiosis”

· 2023: ISPCEC Symbiosis meeting; Rehovot, Israel.  Invited Conference Talk “Exploring the origins of mutualism using a synthetic symbiosis”

· 2024.  Session Chair and Speaker at forthcoming International Congress of Entomology, Kyoto, Japan.  August 2024.

Teaching (ongoing commitments in bold)
· Auburn University: Spring 2003:  Microbial Diversity (BIOL4600 undergraduates & BIOL7600 graduate students)

· Auburn University: Spring, summer and fall 2003:  Undergraduate research, special topics in research

· Auburn University: Spring 2004: Microbial Diversity (BIOL4600 undergraduates & BIOL7600 graduate students)

· University of Utah: Spring 2005:  Genomics for Biologists; a core seminar for graduate students

· University of Utah: Fall 2005-2018 (except 2011 sabbatical): Microbial Diversity, Genomics and Evolution (BIOL5275) - 3 credit hours
· University of Utah: Fall 2005-2018 (except 2011 sabbatical): Microbial Diversity Laboratory (BIOL5275) – 1 credit hour
· University of Utah: Spring 2008-10: Section in BIGTIME (Microbial Biology graduate program seminar course; BIOL7106)
· University of Utah: Spring 2009: Next-gen Sequencing Technologies, a core seminar for graduate students

· University of Utah: Spring 2009-present: Single lecture in EEOB Graduate Core Course

· University of Utah: Spring 2013: Four sessions in MCEB Graduate Core Course “Seminal Papers”
· University of Utah: Spring 2016: Single lecture in HGEN Evolutionary Genomics course

· University of Utah: Fall 2016: Instructor for EEOB Graduate Core Course “Speakerfest”

· University of Utah: Fall 2019: Evolution and Diversity of Life (BIOL1620) – 1.5 credit hours.  Also contributing to course development.
· University of Utah: Fall 2019: Single lecture in Fresher Forum class (led by Denise Dearing)
· University of Utah: Fall 2019: Microbial Bioprospecting Laboratory (BIOL5960) – 3 credit hours
· University of Utah: Fall 2020-23: Microbial Diversity Lecture and Laboratory (BIOL5960) – 4 credit hours
University Service:

· 1999-2001:  Assistant Genetic Modification Safety Committee Officer, Center for Tropical Veterinary Medicine, University of Edinburgh
· 2000:  Served as interim assessor for two University of Edinburgh PhD candidates
· 2003:  Committee member for PhD research candidate Matthew Shawkey at Auburn University
· 2003-2004:  Served on graduate research committee, curriculum committee and COSAM travel funds committee at Auburn University
· 2004-2008:  Served on graduate recruitment committee and computing advisory committee, University of Utah Department of Biology
· 2004-2008:  Development of Microbial Biology Graduate Program, University of Utah
· 2009-10:  Computing Advisory Committee, University of Utah
· 2009-10:  Executive Committee, Department of Biology, University of Utah
· 2010-11:  Communications Committee, Department of Biology, University of Utah
· 2010-14:  ASD Committee, University of Utah (Chair from Fall 2012) 
· Spring 2011:  Microbial Biology Search Committee
· 2012-14:  Chair, Scholarship Committee, Department of Biology, University of Utah
· 2014-15:  Member, Scholarship Committee, Department of Biology, University of Utah
· 2014-15:  Curriculum Committee, Department of Biology, University of Utah
· 2015-17:  Computing Advisory Committee, Department of Biology, University of Utah
· 2016-17:  University of Utah MB Graduate Program Admissions Committee
· 2017-20:  Chair, EEOB Graduate Admissions, School of Biological Sciences, University of Utah
· 2019-:  Member, Senate Consolidated Hearing Committee
· Jan 2020:  Served as Graduate Program Internal Reviewer for Division of Microbiology and Immunology
· 2020-23: VPR Intramural Funding Review Committee (CoS representative) 
· 2020-22: SBS Career-line Faculty Review Committee
· 2020-21: Genetics and Evolution Division Alternate Division Leader
· 2021-: Senate Consolidated Hearing Committee Chair (shared with others)
· 2021-: SBS Executive Committee Member and Genetics and Evolution Division Leader
· 2021-: Genomics Core Steering Committee Member
· 2022-: SBS Seminar Series Committee Member
· 2022: SBS Search Committee Chair for Joint Appointment of Jody Reimer
· 2022-: SBS Faculty Search (Cell Biology) Committee member
· 2022-: Developed and Managed SBS Summer Interest Group “Bases Loaded” Focusing on Next-Gen Sequencing Technologies and Applications (w. Dr. James Gagnon)
· 2023-: Sponsor for Dr. William Brazelton’s transition to Research Associate Professor
· 2023-: Computer Advisory Committee
· Served in each of the past six years on one RPT committee.  
· Appointed as new SBS Director of Graduate Studies, commencing July, 2024
Recent External Service:

· 2019: NSF Major Research Instrumentation Panel Reviewer and Member
· September 2019: Conducted citizen science project with students at majority-minority Newman Elementary School (https://attheu.utah.edu/facultystaff/second-graders-turn-recess-into-citizen-science/
· 2020: NSF Dimensions of Biodiversity panelist and reviewer

· 2020: UK BBSRC panelist and reviewer

· 2021: NSF Symbiosis, Infection and Immunity panelist and reviewer
· 2021: Reviewer for French National Research Agency, Max Planck Institutes and Wellcome Trust, U.K.

· 2022: Reviewer for BBSRC, U.K. and Swiss national Science Foundation research proposals.

· 2022: NSF Symbiosis, Infection and Immunity panelist and reviewer

· 2023: NSF Symbiosis, Infection and Immunity panelist and reviewer
· Typically review >30 peer reviewed publications each year for myriad journals and frequently serve as a consultant or guest editor for Cell Press and PNAS papers focusing on symbiosis research.
· Served as PLoS editor since 2012.
Student Training:

· Undergraduates (Auburn University):  Spring 2003:  Larry Moore, Akeba Thompson, Charlie Elijah.  Summer and fall 2003; Charlie Elijah, Akeba Thompson.  Spring and summer 2004; Tait Jones, Mauricio Pontes and Robert Jean.
· Undergraduates (University of Utah):  Fall 2005 through present:  Kelly Oakeson (2006-7), Michelle Reed (2007), Robert Lochhead (2007), Kyle Greene (2007) Derrick Allred (2007-8), Chase Peterson (Biology honors thesis student; 2007-8), Lawrence Benjamin (SURP; 2009), Andrea Hunyh (2010), Maria Gutin (2010-2012), Kody Snow (2011), Khalid Hararah (2011), Amanda Baca (2011-2012), Grant Jackson (2012-15), Trisha Wilson (2014-2015), Ian James (2015-2020), Jiahui Chen (2015-17), Adam Martin (2018-20), Melanie Wilkes (2018-19), Tanner Tavoian (2019-20), Brennan Schofield (2021-22), Alex Smith (2021-22), Arsen Arutyunyan (2021-), Carson Clayson (2023-), Braden Lyons (Internship from Maastricht University; 2023), Sean Bigelow (2023-). 
· Graduate students (Major advisor):  Mauricio Pontes (Graduated Dec 2010), Ph.D, University of Utah, Kari Smith (Graduated July 2012), Ph.D., Kelly Oakeson (Graduated 2013), Ph.D., University of Utah, Chen Zhang (Fall 2012, rotation student from Microbial Biology program), Katelyn Froelich (Fall 2012, rotation student from Microbial Biology program, University of Utah), Sydney Stringham (Fall 2008, rotation student from Molecular Biology Ph.D. program,), Abhishek Chari (Graduated March 2016); M.Sc., Judit Barabas (Graduated Dec 2012); M.Sc., Adam Clayton (Graduated 2016), Ph.D., Jacob Bares (Graduated 2022); M.Sc., Yinghua Su (Graduated 2022); Ph.D., Liszhen Teh  (Fall 2018-), Ph.D., Marlen Rice (Spring 2019, rotation student), Ph.D.), Cameron Marlow (Graduated 2018), M. Sc., University of Utah, Ian James (Fall 2020-), Ph.D, Alex Sutherland (Fall 2023-), Ph.D.
· Graduate Students (Committee member):  Matthew Shawkey (Auburn University; graduated 2005), Dukgun Kim and Jael Malenke (Utah; 2004-2005), Chris Harbison (Utah, graduated 2008), Brendan O’Fallon (Utah, graduated 2009), Lindsay Higgins (Utah, graduated 2009), Mayukh Sarkar (Utah, graduated 2009), Erin Spear (Utah, graduated 2015), Kevin Kohl (Utah, graduated 2015) Geoffrey Alexander (Utah, graduated 2015), Justin Panich (Utah, graduated 2019), Julia McGonigle (Utah, graduated 2022), Tess Stapleton (Utah, Graduated 2022), Karen Kierstead (Utah; graduated 2023), Aarthi Venugopalan (Utah; 2018-), Kewei Xu (Utah; 2019-), Kyle Davis (Utah; graduated 2023), Katie Bates (Utah - Department of Chemistry; 2022-)
· Postdoctoral Fellows: Shin Enomoto, Kelly Oakeson, Adam Clayton, Taliman Afroz
· 2004-2005: Hosted B.Sc. undergraduate exchange student, Mike Beeton, from UWE, U.K.
· 2005-2006: Hosted B.Sc. undergraduate exchange student, Patrick Kirkham, from UWE, U.K.
· 2007: Hosted postdoctoral RA Martin Kaltenpoth from Regensburg University, Germany (Jun – Oct 2007) for collaboration involving whole genome sequencing of Beewolf endosymbionts.
· 2006-17:  Hosted SLC high school summer students in laboratory research projects 
· Regular mentoring and judging of SLC School Science Fairs
· 2018-19:  Mentored Highland High students in Science Fair Project.
· 2023: Hosted postdoctoral RA Tomonari Nozaki from AIST, Japan for collaborative research on the role of polyploidy in Sodalis-allied symbionts 
· 2023: Hosted M.Sc. intern Braden Lyons from Maastricht University, NL. for 3-month research project during Summer.
Professional Activities:

Member, BSP, SMBE and ASM.  PLoS One Editorial Board.  Frequent panelist and reviewer for NSF IOS, NERC(UK), BBSRC(UK), INSA(France), EMBO, German and Czech Academy of Sciences.  Guest editor/consultant for PNAS and Current Biology.
Current Collaborations:

Sarah Bush and Dale Clayton (Utah), John McCutcheon (ASU), Kevin Johnson (U Illinois), Bret Boyd (Virginia Commenwealth University), Fasheng Zhou (Ghangzhou University, China), Rita Rio (U West Virginia), Kelly Hughes and Fabienne Chevance (Utah), Elad Chiel (U Haifa, Israel), Martin Kaltenpoth (University of Mainz, Germany), Takema Fukatsu (Japan), Brian Jensen (BYU), Sandra Hope (BYU).  
