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The National Labs’ Response Strategy to COVID-19

The 17 U.S. Department of Energy national

laboratories have facilities and expertise relevant to HOW DES SR oo SR
fighting COVID-19:

« Userfacilities, including light and neutron
sources, nanoscience centers, computing
facilities, and the Joint Genome Institute

* People with deep expertise relevant to:

Testing

Antiviral drug discovery

Vaccine discovery

Supply chain bottlenecks

Materials

Modeling and understanding disease spread
Molecular and structural biology
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Berkeley Lab’s COVID-19 R&D Response

« Continued operations of Berkeley Lab facilities
for essential COVID R&D during shelter-in-place

« Stood up 6 LDRD projects, industry projects, and
the BLADE testing R&D facility, coordinated with |
the Innovative Genomics Institute on UCB Horst Simon, Jeff Neaton, Mary Maxon,  Kathy Yelick,

CRO ALD Energy ALD Tiger Team
campus
¥ Sciences and Biosciences Co-Lead

« Berkeley Lab received $12M in CARES Act NVBL POC
stimulus funds % -

« Awarded 5 NVBL-funded multi-Laboratory
projects

e C(arried out a Lab-wide strategic planning
process in summer/fall to identify COVID R&D
directions for FY21 and beyond
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LBNL's State-of-the-Art Facilities
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Genome sequencing, us-cell in

viral genomics

l MOLECULAR
FOUNDRY

Indoor environment simulations
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Faster, cheaper diagnostic testing



Team Science in Action
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Improving the Effectiveness of Personal Protective Equipment

Rechargeable mask

* Berkeley Lab scientists designed a reusable
silicone mask with a rechargeable filter that traps
and neutralizes virus particles

* The team ultimately hopes to produce a model
that can be plugged in to recharge overnight, like
a cell phone
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Instant visual detection of virus
contamination on PPE

« Berkeley Lab scientists developed a simple, instant test
that can determine when PPE or other surfaces have been
contaminated by SARS-CoV-2

* Newer variants of the test are being developed for
increased sensitivity and will be tested against active virus
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These projects are supported by the DOE Office of Science through the
National Virtual Biotechnology Laboratory, a consortium of DOE national
laboratories focused on response to COVID-19, with funding provided by
the Coronavirus CARES Act.
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Developing More-Efficient COVID Tests and Improved Protocols

« LBNL established the Berkeley Lab Automated
Diagnostics Experimental Lab (BLADE), a fully
functional and enclosed automated lab for COVID-19
testing R&D

» Current projects include developing simpler, faster,
cheaper diagnostic testing and developing sample
pooling strategies for surveillance testing

» The Joint Genome Institute provided expertise in
setting up UC Berkeley's Innovative Genomics
Institute surveillance testing lab

Innovative
Z Gen_omlcs Testing R&D is supported by the U.S. DOE National
A~ Institute Virtual Biotechnology Laboratory. CSR and Curci

Foundation supported BLADE set-up.
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Revealing the Inner Workings of the SARS-CoV-2 Virus

X-rays from the Advanced Light Source are answering such questions as: [N
= What s the virus's structure? How does it work, and where are its weak spots? ALS >o)

= Which candidate drug molecules successfully attach to weak spots in the virus
structure and inhibit its function?

= How does SARS-CoV-2 infect a human cell?

An atomic model of a SARS-CoV-2
protein suspected to help the virus
evade the body's immune system

Structures that reveal how an
antibody binds to and
neutralizes SARS-CoV-2
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SARS-CoV-2, revealing how the
help researchers understand the virus alters cellular function
potential efficacy of treatments
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Identifying Promising Research Directions using Machine Learning

COVIDScholaris a knowledge portal stz COVID vt ot Ao SC
7§ Scholar

that uses natural language I Schotar
p ro CeSSi n g to a i d res ea rCh e rS i n Filter by Date Published 22214 matches Sorting by Relevance + boost(COVID-19) ~

All Time Considering Emotion in COVID-19 Vaccine Communication: Addressing Vaccine Hesitancy and Fostering Vaccine

Confidence.

synthesizing the information spread

yes (7256) Long-term control of the COVID-19 pandemic hinges in part on the development and uptake of a preventive vaccine. In

addition to a segment of population that refuses vaccines, the novelty of the disease and concerns over safety and

across thousands of emergent

yes (19584) Keywords: foster vaccine confidence, vaccine hesitancy, vaccines, vaccine education endeavors, negative emotions,

no (2630) positive emotions, emotion, communication efforts, anti-vaccine disinformation efforts, evidence-based

research articles, patents, and S
clinical trials into actionable insights i

N. Tau, D. Yahav, D. Shepshelovich - Hum Vaccin Immunother, 12/03/2020

Vaccines have changed modern medicine, and are a mainstay in reducing morbidity and mortality from infections. Our
a n d n e W k n O W | e d g e research group recently published a study in which we found that vaccines approved by the US Food and Drugs
Administration were safe with few clinically important post-approval adverse effects.... [+]
Keywords: t apid development, pre-marketing, few clinically important post-approval adverse e
2 vaccine, administration, the sars-cov-2 vaccine approval, review, safety profiles, research group, effective

Search within related articles Submit/fix metadata

» ~150,000 papers, clinical trials,
patents...

CORD-19 (8110) ) ) L . . ) . ) ) .
Elsevier (6406) Despite the vital role of vaccines in fighting viral pathogens, effective vaccines are still unavailable for many infectious

sevies . The importance of vaccines cannot be overstated during the outbreak of a pandemic, such as the coronavirus
SUbklec30o8) 2019 (COVID-19) pandemic. The understanding of genomics, structural biology,... [+]

e 2,000 unique users weekly e ot i Tt o e

COVl d S Ch O | a r O rg LDRD funding supported content acquisition/management and the creation of the web

— search portal. U.S. DOE National Virtual Biotechnology Laboratory funding supported the
:}lﬂ BERKELEY LAB text corpus analysis and the development of machine learning algorithms.
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Understanding the Drivers of Airborne Virus Transmission in Indoor Spaces

Berkeley Lab scientists are collaborating with colleagues at seven other
national laboratories to study the airborne transport of the virus and how to
reduce transmission in indoor spaces like classrooms and conference rooms.
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Berkeley Lab is performing experiments in Sandia National Laboratories is using

FLEXLAB that release carbon dioxide and models to simulate and extrapolate
particles in a manner that mimics the human from Berkeley Lab's experiments
exhalation of gas and fluids into the air

= This project is supported by the U.S. DOE
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COVID-based Research Visioning and Strategy: FY21 and Beyond

~
\ R N 3 A “ o« e . . oy .
™ P In anticipation of possible additional DOE funding for SARS-CoV-2 /
® "\ =y 3 5
, N ﬁ-" & COVID-19 research efforts, Berkeley Lab developed a strategic plan
: S R aimed at establishing or expanding capabilities across scientific
e Areas for future DOE mission research.
SARS-CoV-2/COVID-19
gl « Lays out a vision for multidisciplinary research across
DECEMBER 2020 Berkeley Lab
* lIdentifies 7 strategies for new platform technologies
and new research
« FEach strategy has 2-year and 10-year goals, along with
e @icicy metrics and milestones to assess progress
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