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Environmental Systems Science
“...mechanistic and predictive understanding...”

Terrestrial Ecosystem Science  Subsurface Biogeochemistry Program

Terrestrial biosphere’s role in the global Predictive Understanding of Watershed
cycling of carbon, nutrients, and water Systems
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Needed Length and Time Scales

Atomic-level Molecules in Cellular Plant-microbe Community Plant Environmental
enzyme structure solution architecture interactions interactions physiology biodiversity
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Enzymatic Molecular Cell-cell Microbial Plant root Assaying biomass  Microbial
mechanisms dynamics signaling motion nutrientuptake  deconstruction community growth
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Scientific User Facilities Enabling BER Research

Joint Genome Institute (JGI) - meeting JGI
the genome sequencing needs of the b
bioenergy, carbon cycle, and

biogeochemical science communities &

Atmospheric Radiation
Measurement (ARM) Climate

‘ e 1 Research Facility - providing
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N ' i and data products to improve
cloud and aerosol science in
climate models
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Environmental Molecular Sciences Laboratory
(EMSL) - enables molecular-scale experimental and
theoretical research in biological and
environmental systems science.
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DOE Synchrotron and Neutron User Facilities
Funded by Office of Basic Energy Science

Advanced Photon Source (APS)
Argonne National Laboratory

National Synchrotron
Light Source (NSLS-11)
Brookhaven National Laboratory

Advanced Light Source (ALS)
Lawrence Berkeley National Laboratory

Experiment Categories:

P
X VN~ spectrqscopy
scattering
imaging
*

Stanford Synchrotron Radiation
Lightsource (SSRL)
SLAC National Accelerator Laboratory

Spallation Neutron Source (SNS)

and High Flux Isotope Reactor (HFIR)
Oak Ridae National Laboratorv

Linac Coherent Light Source (LCLS)
SLAC National Accelerator Laboratory
Stanford University
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Environmental Sciences at the
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Environmental Systems Science

Terrestrial Ecosystem Science  Subsurface Biogeochemistry Program

Terrestrial biosphere’s role in the global Predictive Understanding of Watershed
cycling of carbon, nutrients, and water Systems
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BER Biology Resources at the Light and Neutron Sources

Advanced Photon Source (APS)
Argonne National Laboratory
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Advanced Light Source (ALS)
Lawrence Berkeley National Laboratory

Stanford Synchrotron Radiation
Lightsource (SSRL)

SLAC National Accelerator Laboratory
Stanford University

National Synchrotron
Light Source (NSLS-1I)
Brookhaven National Laboratory

Spallation Neutron Source (SNS)
and High Flux Isotope Reactor (HFIR)
Oak Ridge National Laboratory
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cientists have made remarkable progress over

the past few decades in biological imaging, from
the atomic scale (sub-nm) to the cellular (micron)
scale. There are extraordinary opportunities for
scientists working to understand and harness
biological systems for addressing the Biological and
Environmental Research program’s mission relevant
challenges. Many of these advances are made
possible by the unique crystallography, scattering,
spectroscopy, and imaging capabilities of the U.S.

Department of Energy’s national user facilities
available at neutron and synchrotron light sources.
more..

Cyanobacterial Studies Examine Cellular
Structure During Nitrogen Starvation

November 15, 2017

Biological Small Angle
Scattering: Techniques
Strategies and Tips
Dynamics on Cellulose Show Two Important

Populations from Neutron Scattering and

Simulations

Septamber 19, 2017

Measuring and Modeling Poplar Root Water

f ‘ Extraction After Drought Using Neutron Imaging

[\ P 3 Saptember g, 2017

X-Ray Footprinting Solves Mystery of Metal- Grand Challenges for
Breathing Protein The Origins of Photosynthesis in a Sun-Loving Biological and
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BER User Facilities and Research Resources

...at this meeting

JGI;/\? Joint Genome Institute

— User Facility for genome sequencing and interpretation

Environmental Molecular Science Laboratory

— User Facility for proteomics, microscopy, cell dynamics

Atmospheric Research Measurement

— Ground-based observations facility advancing atmospheric and climate research

Structural Biology Infrastructure

— Light and Neutron source experimental stations for structural and imaging studies

/I% KBase

DOE Systems Biology Knowledgebase

Systems Biology Knowledgebase

— Online open source systems biology platform

ESS Data Infrastructure for a Virtual Ecosystem

. .-. . . .
“ug . m" — New data archive for Earth and environmental science data
ESS-DIVE



BER User Facilities and Research Resources
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Scientific User Facilities Enabling BER Research

Joint Genome Institute (JGI) - meeting JG
the genome sequencing needs of the oo
bioenergy, carbon cycle, and

biogeochemical science communities

FICUS ¢4

Facilities Integrating °}®
Collaborations for User Science

o J

Environmental Molecular Sciences Laboratory
(EMSL) - enables molecular-scale experimental and EMS
theoretical research on aerosol chemistry, =45 © 29 %
biological systems, geochemistry/biogeochemistry,
and interfacial and surface science.
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User Facility and Research Resource Information

« Poster Session — \WWednesday, 12:00, Lobby Area
Ben Franklin Building (here)

 Informational Materials on Flash Drive

Under /Programmatic Documents/BER User Facilities/
 ARM Climate Research Facility

EMSL — Environmental Molecular Science Laboratory
JGI — Joint Genome Institute

Kbase

Synchrotron & Neutron Resources

Environmental Science Resources
Biology Resources



