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  	About us		This is Broad Learn about our mission, history, and partner institutions.
	People Meet our members, staff scientists, fellows, leadership,  and other Broadies.
	Join Broad Find out how to join the Broad as an employee or associate member.
	Contact us Find our contact information, directions to our buildings, and directory.




	Research		Disease areas Broad brings people together to advance the understanding and treatment of disease.	Items Wpapp col	Cancer
	Cardiovascular disease
	Diabetes
	Infectious disease and microbiome
	Kidney disease
	Obesity
	Psychiatric disorders
	Rare disease





	Research areas Through programs spanning genetics, biology, and therapeutic development, Broad researchers are making discoveries that drive biomedical science forward.	Items Wpapp col	Chemical biology and therapeutics science
	Drug discovery
	Genome regulation, cellular circuitry, and epigenomics
	Immunology
	Medical and population genetics
	Metabolism





	Technology areas Our researchers use their expertise in creating, adapting, and applying a variety of technologies to enable science here and beyond.	Items Wpapp col	Data sciences
	Genetic perturbation
	Genomics
	Imaging
	Metabolomics
	Proteomics
	Spatial technologies





	Science	Patient-partnered research Patients partner with our scientists to accelerate the pace of discovery and find better treatments.
	Partnering and licensing We work closely with pharmaceutical, biotech, and technology partners to accelerate the translation of our discoveries.
	Publications A catalog of scientific papers published by our members and staff scientists.
	Resources, services, and tools Key scientific datasets and computational tools developed by our scientists and their collaborators.
	Collaborations and consortia We join with institutions and scientists the world over to address foundational challenges in science and health.







	Centers		Carlos Slim Center for Health Research The Slim Center aims to bring the benefits of genomics-driven medicine to Latin America, gleaning new insights into diseases with relevance to the region.
	Gerstner Center for Cancer Diagnostics The Gerstner Center is developing next-generation diagnostic technology for cancer detection and tracking disease progression.
	Klarman Cell Observatory     The Klarman Cell Observatory is systematically defining mammalian cellular circuits, how they work together to create tissues and organs, and are perturbed to cause disease.
	Merkin Institute for Transformative Technologies in Healthcare The Merkin Institute is supporting early-stage ideas aimed at advancing powerful technological approaches for improving how we understand and treat disease.
	Novo Nordisk Foundation Center for Genomic Mechanisms of Disease This center is developing new paradigms and technologies to scale the discovery of biological mechanisms of common, complex diseases, by facilitating close collaborations between the Broad Institute and the Danish research community.
	Eric and Wendy Schmidt Center The EWSC is catalyzing a new field of interdisciplinary research at the intersection of data science and life science, aimed at improving human health.
	Stanley Center for Psychiatric Research The Stanley Center aims to reduce the burden of serious mental illness by contributing new insights into pathogenesis, identifying biomarkers, and paving the way toward new treatments.




	Education and outreach		Art and science connection Explore the connection between art and science and how we bring together artists and Broad scientists through our artist-in-residence program, gallery exhibitions, and ongoing public conversations.
	Broad Discovery Center Visit our free public educational space that showcases how researchers at the Broad and their colleagues around the world seek to understand and treat human disease. 
	Learning resources Access free classroom materials and more for STEM educators, parents, students, tutors, and others.
	 Public programs Discover remarkable stories of scientific progress, and explore the intersections of science, medicine, and society.
	Student opportunities Learn about Broad Institute's mentored research offerings for high school students, college students, and recent college graduates.
	Visit Broad Come see what Broad is all about.




	News		News and insights Learn about breakthroughs from Broad scientists.	Column



	Press room Contact our media relations team.	Column



	Sign up for our newsletter Receive regular updates on Broad news, research and community.
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	Mission


	We were funded by the National Science Foundation to sequence the N. crassa genome and make the information publicly available. Our strategy involved Whole Genome Shotgun (WGS) sequencing, in which sequence from the entire genome is generated and reassembled. This method is standard for microbial genome sequencing, and has been successfully applied to Drosophila. Neurospora was an ideal candidate for this approach because of the low repeat content of the genome.


	Sequence and Assembly


	During the initial, or shotgun phase, of a WGS project we sequence both ends of the 4 kb inserts from a plasmid library prepared using randomly sheared and sized-selected DNA. The shotgun reads are assembled by recognizing overlapping regions of sequence and making use of the knowledge of the orientation and distance of the paired reads from each plasmid. Obtaining deep sequence coverage though high levels of sequence redundancy (> 10X) assures that the majority of the genome is represented in the initial assembly and that the consensus sequence is of high quality. Our approach toward the initial assembly was conservative, meaning that we would rather fail to join sequence contigs that might overlap each other than risk making false joins between two closely related but non-overlapping genomic regions. Hence, our initial assembly (version 1) contains many sequence contigs and over time these contigs will increase in size and decrease in number as they are joined together.


	After shotgun sequencing and assembly there was a second phase of sequencing in which additional sequence was obtained from specific regions that were missing from the original assembly or are recognized to be of low quality in the consensus.


	These two phases resulted in our first assembly (version 1) created February 2001.


	During third phase we end sequenced cosmid and BAC libraries and added these reads to the assembly data in order to create a new assembly (version 2) in August 2001. The three libraries are:


	BAC

	Cosmid pLORIST

	Cosmid pMOcosX


	We have displayed the addresses of those clones that have both of their ends unambiguously placed in our assembly. Using the addresses provided, researchers may request the clones from the Fungal Genetics Stock Center to obtain clones corresponding to specific regions of the genome.


	Genome analysis publication


	After the automated annotation was performed and released to the public, the Broad Institute initiated a Community Analysis Project to study the Neurospora crassa genome in close collaboration with over 30 members of the Neurospora research community.


	This collaboration resulted in the publication of:


	The genome sequence of the filamentous fungus Neurospora crassa James E. Galagan, Sarah E. Calvo, Katherine A. Borkovich, Eric U. Selker, Nick D. Read, David Jaffe, William Fitzhugh, Li-Jun Ma, Serge Smirnov, Seth Purcell, Bushra Rehman, Timothy Elkins, Reinhard Engels, Shunguang Wang, Cydney B. Nielsen, Jonathan Butler, Matthew Endrizzi, Dayong Qui, Peter Ianakiev, Deborah Bell-Pedersen, Mary Anne Nelson, Margaret Werner-Washburne, Claude P. Selitrennikoff, John A. Kinsey, Edward L. Braun, Alex Zelter, Ulrich Schulte, Gregory O. Kothe, Gregory Jedd, Werner Mewes, Chuck Staben, Edward Marcotte, David Greenberg, Alice Roy, Karen Foley, Jerome Naylor, Nicole Stange-Thomann, Robert Barrett, Sante Gnerre, Michael Kamal, Manolis Kamvysselis, Evan Mauceli, Cord Bielke, Stephen Rudd, Dmitrij Frishman, Svetlana Krystofova, Carolyn Rasmussen, Robert L. Metzenberg, David D. Perkins, Scott Kroken, Carlo Cogoni, Giuseppe Macino, David Catcheside, Weixi Li, Robert J. Pratt, Stephen A. Osmani, Colin P. C. Desouza, Louise Glass, Marc J. Orbach, J. Andrew Berglund, Rodger Voelker, Oded Yarden, Michael Plamann, Stephan Seiler, Jay Dunlap, Alan Radford, Rodolfo Aramayo, Donald O. Natvig, Lisa A. Alex, Gertrud Mannhaupt, Daniel J. Ebbole, Michael Freitag, Ian Paulsen, Matthew S. Sachs, Eric S. Lander, Chad Nusbaum & Bruce Birren. Nature 422, 859 - 868 (2003).


	Data access


	The genome sequence of Neurospora crassa is available in Genbank.


	Data files formerly available on this website can be accessed on our fungal ftp site.
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      Scientists link certain gut bacteria to lower heart disease risk
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      Ancient DNA reveals possible origin of a racial/ethnic disparity in a childhood cancer
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      #WhyIScience Q&A: A cell biologist now helps recent college graduates launch their scientific careers
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      Messenger RNAs with multiple “tails” could lead to more effective therapeutics
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            In March of 2020, Broad Institute converted a clinical genetics processing lab into a large-scale COVID-19 testing facility in less than two weeks.


  We've screened more than 1,275 cancer cell lines as part of the Cancer Dependency Map (DepMap).



  Broad Genomics Platform sequences a whole human genome every four minutes.



  More than 11,000 individuals living with cancer in the United States and Canada have partnered with Count Me In to share their experiences and help accelerate cancer research.



  The Drug Repurposing Hub is one of the most comprehensive and up-to-date biologically annotated collections of FDA-approved compounds in the world. Researchers anywhere can explore more than 6,000 drugs in the hub and search for possible new uses for them to jump-start new drug discovery.


  In 2021, our sustainability efforts sent more than 80 percent of waste from the Genomics Platform to either a recycling facility or to an incineration plant that generates electricity.



  Through Broad's Scientists in the Classroom program, Broad researchers visit every 8th grade classroom in Cambridge each year to talk about genetics and evolution.



  Every summer, 18 high school students spend six weeks at Broad working side-by-side with mentors on cutting-edge research.



  In November 2022, Broad’s Genomics Platform sequenced its 500,000th whole human genome, a mere four years after sequencing its 100,000th.



  By the end of 2022, Broad’s COVID-19 testing lab had processed more than 37 million tests.



  Working with Addgene, Broad Institute has shared CRISPR genome-editing reagents with researchers at more than 3,200 institutions in 76 countries.



  The NeuroGAP-Psychosis project, a collaboration between the Stanley Center for Psychiatric Research and Harvard T.H. Chan School of Public Health to study the genetics of severe mental illness, has recruited more than 42,000 participants in Ethiopia, Kenya, Uganda, and South Africa.
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