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	DEGREE

(if applicable)


	Completion Date

MM/YYYY


	FIELD OF STUDY



	Cabrillo College, Soquel, CA
	AA
	1971
	

	Monterey Peninsula College, Monterey, CA
	AA
	1971
	Biology

	Univ of California, Santa Cruz, CA
	BA
	1979
	Biology

	Univ of California, Santa Cruz, CA
	PhD
	1984
	Biology

	Dartmouth Medical School, Hanover, NH
	PPhD
	1984-1988
	Genetics


A.
Personal Statement

My research effort is aimed at dissecting the genetic, molecular and biochemical functions of genes and proteins involved in daily rhythmicity and the analysis of clock output, how circadian oscillators control gene expression and metabolism in living cells. In the process I helped to define the sub-field of circadian output and coined some of the defining vocabulary.  Our model systems are a well characterized fungus, Neurospora, and mammalian cells in culture.  In addition to the core transcription-translation feedback loop underlying fungal and animal circadian rhythmicity the work from my lab has brought to light molecular feedback loops that close around the clock, conditionally connecting output to input. Due to the evolutionarily tight connection between rhythmicity and the ability to perceive light I have developed an interest in understanding the molecular underpinnings of photoreception in the fungi.  Abundant and transparent similarities between the regulatory architectures of the circadian systems governing fungal and human cells have made our work applicable to understanding how cellular clocks work in many organisms.  

The circadian system influences the function of nearly every aspect of human physiology from the level of whole body physiology to individual cells, and nearly every human gene is clock-regulated in at least one tissue. Circadian dysfunction leads to sleep and psychiatric disorders as well as a variety of metabolic disorders including diabetes and cancer.  Shift work which disrupts circadian regulation is listed as a carcinogen by the World Health Organization.  
Over the years I have trained many undergrads, 11 graduate students and 32 postdoctoral fellows, 18 of whom presently hold positions at academic institutions at levels ranging from assistant professor to department chair.  As a (now) senior woman in science I have also mentored a number of junior scientists both at my institution and elsewhere.  
B.
Positions and Honors

Positions and Employment
1988 - 1994
Research Assistant Professor of Biochemistry, Dartmouth Medical School

1994 - 1996
Research Associate Professor of Biochemistry, Dartmouth Medical School

1996 - 2000 
Associate Professor of Biochemistry, Dartmouth Medical School

2000 - present

Professor of Biochemistry, Dartmouth Medical School

2001 - present

Professor of Genetics, Dartmouth Medical School

Other Experience and Professional Memberships
National Institutes of Health: Molecular, Cellular & Developmental Neurobiology Study Section, 1994; Chair, Molecular, Cellular & Developmental Neurobiology Special Emphasis Study Section, 1996; Non-Mammalian Models Workshop, 1999, One of two scientists representing filamentous fungal genetics at a workshop convened by NIH Director Harold Varmus; ~4 ad hoc reviews per year; 2006-Molecular Genetics B study section, National Institute of Health; 2006- Neurogenesis and Cell Fate study section, National Institute of Health; ad hoc reviews, NIH
Editorial Activities: 
Associate Editor: GENETICS 1996-2010 

Advisory Board: Journal of Biological Rhythms 2000-2010
Meetings: 2007 - co-Proposer 72nd Cold Spring Harbor Symposium: Circadian Rhythms; 2001 Society for Research on Biological Rhythms, Program Committee; 1997 Chair of Neurospora Policy Committee; 1995 Conference Organizer American Physiological Society Conference on Understanding the Biological Clock: From Genetics to Physiology, Dartmouth, Hanover, NH

National Science Foundation: Microbial Genetics Study Section 2000-2003; Ad Hoc reviewer for several Programs including Eukaryotic Genetics, Biochemical Approaches to Genetic Systems, Developmental Biology, Microbial Genetics, Behavioral Neuroscience and Metabolic Biochemistry
Fungal Genetics Stock Center, U. University of Missouri, External Advisory Board  2008 to present
Texas A&M Biological Clocks Program Project External Advisory Board 1999 to present 
Beadle and Tatum Award Selection Committee 2001-2002, 2003, 2004, 2006, 2008, 2009, 2010 

Neurospora Policy Committee 1993-1997; 1995-1997 elected Chair (governing board overseeing policy and the Fungal Genetics Stock Center). 
United States Air Force Office of Scientific Research


Scientific Program Reviewer for the Chronobiology Program, 1992-1994 

Scientific Advisor to the Chronobiology Program Director, 1992 to 1994 (one of five)

Scientific Program Reviewer for the Circadian Neurobiology Research Group, 1993
Honors 

Elected to the American Academy of Microbiology, 2012

Elected AAAS Fellow, 2006 
NSF Merit Award September 2001
NSF Creativity Award, January 1998 Two year funded extension of existing grant for

"special creativity based on outstanding scientific/technical progress achieved to date under this grant." Awarded at Program Director discretion. 
Aschoff's Rule, May 1996 Society for Research on Biological Rhythms, awarded yearly to an outstanding researcher in the field of biological rhythms 
B.A. summa cum laude in Biology, 1979 
Highest Honors on Senior Comprehensive for B.A. in Biology, 1979 
Basic Educational Opportunity Grant (BEOG) (competitively awarded at UCSC, based on scholarship) 1977-80
C.
Contributions to Science
1.  General: To some extent in our current era of science writing, the currency of “reviews” has been degraded due to the ubiquitous presence of the minireview, often published in a for-profit journal and rarely focused broadly.  However, I believe there is a place for good reviews whose authors pull together disparate literature and make it accessible.  This can be a thankless task, and no task of this sort is more thankless at least in terms of financial and scientific reward that writing a textbook.  However at the same time textbooks, especially first textbooks in a field, often define and refine fields and can be an ultimate work of true scholarship that transcends chest-pounding and self-promotion.  Although I have published a number of reviews including my share of Annual Review chapters and others of “significance” that have been generously cited, only one work of reviewing and synthesizing passes the mark to the level where it should be mentioned here.

Chronobiology:  Biological Timekeeping, 382 pages, 278 illustrations, ISBN 0-87893-149-X.  Jay C. Dunlap, Jennifer J. Loros, and P. J. DeCoursey, April 2003, Sinauer Associates. At the time, it was the first textbook on circadian biology to be published in two decades and the first to embrace the genetic and molecular era.   Royalties were donated to the Society for Research on Biological Rhythms. 

A special note on publications: I am married to Jay Dunlap who is also my long term colleague. Science can be stressful, and every spousal couple in science has their own formula for making it work; there is no shortage of real and potential sources of friction. We learned early on that one prime source of irritation was who “got dibs” on projects that arose out of joint discussions; such partitioning is lethal for communication and sharing of ideas, and is ultimately counterproductive. For this reason we adopted and have maintained a policy where both names go on all research papers arising from joint discussions. Sometimes last authorship reflects more oversight, or who wrote the draft, but most often both PIs contribute fully and are jointly listed as corresponding authors although one must necessarily be last. In citations below corresponding authors are listed in in BOLD.
2.   Circadian Output:  As a postdoctoral fellow I initiated and developed the first systematic screen for genes controlled by the biological clock, at the time using subtractive hybridization to compare genes expressed in the subjective morning vs. evening (1989).  I called the genes I found  “clock-controlled genes” or ccgs and thus coined the term which has since become a part of the circadian lexicon.   As I entered the research track with independent federal funding and fought my way onto the tenure track I carried this problem with me, establishing by nuclear run-ons that the rhythm arose from transcription and not stability (1991) and identified a number of additional ccgs providing the first systematic window into the extent to which clocks regulate the biology of a single cell.  We identified among the first distinct cis-acting elements conferring clock vs. light and developmental regulation of a single gene (1996).  My group successfully carried this project into mammalian cells in culture with a cover article in Current Biology (2002), work that continues to today in a thread of more than 70 papers.  In 2006 we expanded the notion of Output as Input, showing that a ccg, prd-4 encoded checkpoint kinase-2, thereby providing a regulatory link between the circadian and cell cycles and a precedent for output conditionally feeding back as Input to the clock - and the third of my four Research Articles in Science to reach the cover. We and others later showed that this regulation is conserved in mammalian cells also.  Most recently in a collaboration with DOE we defined the circadian transcriptome in Neurospora in triplicate biological samples collected every two hours for 2 days in constant darkness and deep RNA-sequenced, the most comprehensive description of any circadian transcriptome in any organism.  Ongoing and as yet unpublished work is describing the regulatory architecture of the network of transcription factors governing these changes both in Neurospora and in mammalian adipocytes.
a. Loros, J.J., Denome, S. and Dunlap, J. C. 1989. Molecular Cloning of Genes under Control of the Circadian Clock in Neurospora.  Science 243,  385 - 388.

b.  Bell-Pedersen, D., Dunlap, JC.  and Loros, J.J.. 1996. Distinct cis-acting elements mediate clock, light, and developmental regulation of the Neurospora crassa  eas (ccg-2) gene. Molecular and Cellular Biology 16, 513 - 521.

c.  Pregueiro, A. M., Liu, Q., Dunlap, J. C. , Loros, J. J. 2006. Clock Gene prd-4 is the Neurospora Checkpoint Kinase 2: a Regulatory Link between the Circadian and Cell Cycles.  Science 313: 644-649.

d. Hurley JM, Arko Dasgupta A, Emerson JM, Zhou X, Ringelberg CS, Knabe N, Lipzen A, Lindquist E, Daum C, Barry K,  Grigoriev IV, Smith K, Galagan J, Bell-Pedersen D, Freitag M, Cheng C, Loros JJ, Dunlap JC. 2014.  Analysis of clock-regulated genes in Neurospora reveals widespread post-transcriptional control of metabolic potential .  Proc. Natl. Acad, Sci USA 111:16995-17002. PMID: 25362047

3.  Photobiology:  As a postdoc I made initial observations suggesting that the clock gene frq was light-induced and a jointly supervised postdoctoral fellow carried this to completion (Cell, 1994)  An obvious question was what governed this light-induction; this sent me to look at a candidate photoreceptor, WC-1 which we showed was indeed required for the light-induction but was, moreover, required also for the clock in the dark (1997).  This dual function protein with its partner WC-2 was the first positive element in a circadian feedback loop described and provided the precedent for PAS-PAS heterodimers in all clocks of fungi and animals (Science 1997).  This cemented my interest in photobiology and in the subsequent 30+ papers we have described its partners, how the organism both sees light and responds to changes in the level of ambient light, and the transcriptional response to light.  Much of this work is structure –function work of the WC-1/WC-2 complex ( 5 papers 2000-2003) but we also identified and studied all of the other photoreceptors in the organism, two phytochromes (2005), a cryptochrome (2010), and opsin, and a novel photoreceptor, VIVID (2001).  VIVID is small and strongly light-induced, and interacts with the WC-1/WC-2 complex to stabilize it and reduce its activity in bright light.  We were the first to systematically identify light-induced genes in a fungal system (2009) and are now using this technology and the paradigms of photobiology to examine light regulation in the salient human pathogen Aspergillus fumigatus (MBio 2013).  We have described the adaptive significance of photoreceptor photocycle length, using VIVID as a model photoreceptor, and have defined a mechanism for photoadaptation, the organism’s capacity to adjust to changes in ambient light (2015).
a. Crosthwaite, S., Dunlap, JC. and Loros, J.J.  1997. Neurospora wc-1 and wc-2:  Transcription, Photoresponses, and the Origins of Circadian Rhythmicity.  Science 276, 763 - 769.

b. Froehlich A. C., Liu, Y., Loros, J. J., and Dunlap J.C. 2002.  White Collar-1, a circadian blue light photoreceptor, binding to the frequency promoter.  Science 297, 815-819

c. Chen, C.-H., Ringelberg, C. S., Gross, R. H., Dunlap, J. C., and Loros, J. J. (2009). Genome-wide characterization of light-inducible responses reveals a hierarchical light-sensing cascade in Neurospora crassa EMBO J. 28:1029-42. PMID: 19262566
d.  Dasgupta A, Chen C.H, Lee C, Gladfelter A, Dunlap J.C, Loros J.J. 2015.  Biological Significance of Photoreceptor Photocycle Length: VIVID Photocycle Governs the Dynamic VIVID-White Collar Complex Pool Mediating Photo-adaptation and Response to Changes in Light Intensity. PLoS Genetics 11, e1005215..

4.  Innovation in methodologies:  The pace of science is slowed when everyone waits for everyone else to develop new and better ways of doing things.  As a small lab this is difficult but as labs grow in size it becomes incumbent on them to shoulder the burden of technical innovation.  My initial contribution was the first method for targeted gene disruption in Neurospora (1994). The slow pace of the genetic mapping necessary to underpin gene identification by bulk-segregant analysis and whole genome sequencing led us to develop a high density SNP map for Neurospora and a method for doing this more broadly within the fungi (2008).  We also completed a project that was an aim in my first federal funded grant (1990), to make firefly luciferase useful in Neurospora as a reporter.  The problem was that the extreme codon bias of this gene precluded effective translation in Neurospora, but by resynthesizing the gene we achieved 5 long-orders more light yielding a technology that has redefined the landscape of circadian output in Neurospora and other fungi.  
a.  Aronson, B.D., Lindgren, K.M., Dunlap, JC. and Loros, J.J..  1994. An Efficient Method for Gene Disruption in Neurospora. Molecular and General Genetics 242,  490-494. 

b.  Lambreghts, R., Shi, M., Belden, W. J., deCaprio, D., Basturkmen, M., Park, D., Henn, M., Galagan, J., Birren, B., Sachs, M. S., Dunlap, J.C. and Loros, J. J.   2008. A High-Density SNP Map for Neurospora crassa.  GENETICS 181:767-781. PMID: 19015548
c.  Gooch V, Mehra A, Larrondo L, Fox J, Touroutoutoudis M, Loros JJ, Dunlap J.C. 2008. Fully Codon-optimized luciferase Uncovers Novel Temperature Characteristics of the Neurospora Clock. Eukaryotic Cell 7:28-37.
~140 career publications.  Productivity in the past decade is shown below.
[image: image1]Please see My NCBI Bibliography at 
http://www.ncbi.nlm.nih.gov/sites/myncbi/jennifer.loros.1/bibliography/40512981/public/?sort=date&direction=ascending
D.
Research Support
Ongoing Research Support

R01 GM083336 23-26
Loros (PI)
4/1/012 - 3/31/16

Identification and Analysis of Circadian Clock-Controlled Genes





This grant has focused for the past 25 years on analysis of clock output, how circadian oscillators control gene expression and metabolism in living cells.  Emphasis is now on Neurospora and on mammalian cells in culture.
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