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A. Personal Statement
My research uses developmental and cellular biology approaches to investigate how animal phyla evolved, with a particular focus on the early origins of our own phylum – chordates.  I am particularly interested in investigating how conserved gene regulatory networks have been deployed in novel ways to pattern the extraordinary array of animal morphologies represented in animal phyla closely related to chordates. Our work involves the creation of new model species from the ground up; developing animal husbandry techniques, genomic resources and functional approaches including; gene knockdown, transgenics and genome editing. I have worked on a wide range of species in my career but have invested most of my independent research career on developing representative hemichordates as developmental model systems. Hemichordates are a phylum closely related to chordates with a long history in zoology for their importance in understanding the evolution of the chordate body plan. We have demonstrated in our work that despite the major organizational differences in nervous system between hemichordates and vertebrates, they share remarkable patterning similarities during the specification their anteroposterior axis. The closest patterning similarities are between the anterior of the worm and the developing vertebrate brain offering a unique perspective on the early origins of the vertebrate CNS. Our work is beginning to take advantage of more advanced genomic approaches for more detailed neural comparisons with vertebrates at the level of single cell transcriptomics, which will offer powerful new insights that go beyond basic developmental biology comparisons between groups. 

Ongoing or recently completed projects
NASA, Exobiology PI LOWE.  Title: Experiments in body plans: evolutionary origins of the echinoderm radial body plan Source of Support: NASA NNX13AI68G. Total Award Period: 10/01/12 – 3/30/20 
NSF, IOS, Neural Organization – PI LOWE. Title: Hemichordate neural organization: generating neural system diversity from conserved molecular patterning. 1258169 Start date: 01/15/2018 - 12/31/2022
Chan Zuckerberg BioHub CoPI - Lowe Title: Beyond model systems: insights into genome evolution and cellular innovations. 11/15/2018 -12/31/2021
B. Positions and Honors
Positions 
	2005-2010 
	Assistant Professor, Department of Organismal Biology, University of Chicago

	2010-2014
	Assistant Professor, Hopkins Marine Station, Department of Biology, Sandford  
University

	2014 – current
	Associate Professor, Hopkins Marine Station, Department of Biology, Sandford  
University
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	Miller Post Doctoral Fellowship, UC Berkeley
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	Arthur and Laura Colwin Fellowship, Marine Biological Laboratory, Woods Hole
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	Searle Kinship Scholar
Terman Fellowship, Stanford University


C. Contribution to Science
Much of my work has focused on axis patterning in hemichordates and how it compares to vertebrates. We demonstrated that despite the major differences in body plan and nervous system organization, there is exquisite conservation of patterning mechanisms showing how gene regulatory networks and morphology are loosely coupled over macroevolutionary time frames. 
This series of manuscripts demonstrated on a descriptive and functional level how similar the regulation of the anteroposterior axis is between vertebrates and the hemichordates Saccoglossus kowalevskii; beginning with the conservation of transcription factor deployment PMID:12837244, and the early establishment of this network through Wnt signaling PMID: 29337984, to the conservation even of local signaling center function within that network PMID: 22422262, and finally even to the conservation of developmental enhancer function for the hedgehog ligand at the vertebrate ZLI and hemichordate proboscis/collar boundary  PMID: 27064252. Our work has established the importance of sampling animal diversity when using developmental genetics to understand animal origins, and how conserved developmental regulatory networks have been shaped to pattern contrasting neural architectures in different body plans.

2003 	Lowe C.J., Wu M, Salic, A., Evans, L., Lander E., Stange-Thomann, N., Gruber, C., Gerhart, J., Kirschner, M. Anteroposterior Patterning in Hemichordates and the Origins of the Chordate Nervous System. Cell 113, 853-865. PMID:12837244 (cited 455)
2012	Pani, A.M., Mullarkey, E.E., Aronowicz, J., Assimacopoulos, S., Grove, E.A., and Lowe, C.J. Ancient deuterostome origins of vertebrate brain signaling centers. Nature 483, 289-294. PMID: 22422262 (cited 199)
2016	Yao, Y., P.J. Minor, Y.T. Zhao, Y. Jeong, A.M. Pani, A.N. King, O. Symmons, L. Gan, W.V. Cardoso, F. Spitz, C.J. Lowe, and D.J. Epstein, Cis-regulatory architecture of a brain signaling center predates the origin of chordates. Nature Genetics, 2016. 48(5): p. 575-80. PMID: 27064252 (cited 47)
2018	Darras S, Fritzenwanker,H.J., Farrelly, E., Pani, A.M, Hurley, I.A., Norris, R., Osovitz, M., Terasaki, M., Wu, M., Aronowicz, J., Kirschner, M., Gerhart, J.C, Lowe, C.J. Anteroposterior axis patterning by early canonical Wnt signaling during hemichordate development. PLOS Biology PMID: 29337984 (cited 23)

Our work has also examined patterning of the dorsoventral axis in hemichordates and how A/P axis elongation occurs within the context of comparative body plan patterning. Our recent work is focusing on how patterning of adult body plans is strongly dependent on life history strategy, and complex life cycles are rarely considered in broad comparisons of animal body plans PMID: 27939313.
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My other contributions have been in scientific society service and teaching. I was head of the Division of Development and Evolution in the Society of Integrative and Comparative Biology for two years to promote the importance of comparative developmental biology. I have been an instructor on the Embryology course at the MBL, one of the most influential international developmental biology courses. I also teach a popular hands-on embryology course at Hopkins Marine Station to educate model systems molecular biologists from main campus what can be learned from comparative biology. 


