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Understanding biological complexity;
A grand challenge for biological systems science

Biomacromolecules Biomembranes
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Bio-SANS

Three panel detector array
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 Improved data quality for hierarchical systems
— Decrease Q-resolution mismatch and overlap data quality
e |Increased angular coverage
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Sample environments tor challenging biological problems

Robot sample changer

— Solutions in general, and gels,
powders, and solid samples

e Tumbler

— Suspensions such as
nanoparticles

e 4-position pressure cell

— Biomass thermochemical pretreatment
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Bio-deuteration program

Neutrons are excellent non-destructive structural probes that can
discriminate befween hydrogen and deuterium.

« Characterizing higher-order macromolecular complexes
e Pinpointing positions of individual hydrogen atoms
e Probing the structure and dynamics of biomacromolecules
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Fed-batch H/D-labeled proteins Purification & Biophysical
Fermentation characterization techniques
» Escherichia coli « Shake flask pro- and « Akta systems «  SAXS
« Yeast eukaryote expression «  Spectroscopy « Light scafttering
« Soluble/membrane « GC-MS
proteins
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Lipid deuteration
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Unique insights into biomembrane properties and interactions with proteins and other

molecules using neutrons

Deuteration strategy for
D-incorporation in PC

SANS contrast series for
deuterated PC
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2-step synthesis of ionizable lipid ALC-0315
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o Controlled D-incorporation into E. coli
lipids!
- MS and SANS characterization of D
label distribution in PE and PG lipids

« Deuterated phosphatidylcholine
from engineered E. coli expressing
PC synthase

- Synthesized deuterated choline
- MS/NMR characterization

e Synthesis of deuterated ionizable
lipids for lipid nanoparticles?

- New synthetic route developed

— Deuteration by D/H exchange in
progress

2|n collaboration with Prud’ Homme, Princeton U.



CSMB user program

General User Program Collaborative Access Programs

: Proposal . . o o
- /5% of available beam  BEGHEERGET Bio-SANS/LiX NSLSII joint program
time . 7 :
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Proof-of-Principle o Collaborations for User Science

_ 1 day experiment (,::gms) - Iljlrgﬁgsols submitted through

- Infemally reviewed Approved proposals allocated

Science GU fime -

Remote A revie . FlCUSe.’
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committee
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Resources for users

 Neutrons.ornl.gov
- News and events (https.//neutrons.ornl.gov/full-calendar)
— ORNL Neutron Times (https://mailchi.mp/ornl/neutrontimes)

e SNS-HFIR User Group (SHUG)

— hitps://elist.ornl.gov/mailman/listinfo/shug

« Center for Structural Molecular Biology
- hitps://www.ornl.gov/facility/csmb

« DOE BER Structural Biology Portal
— https://berstructuralbioportal.org/
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https://mailchi.mp/ornl/neutrontimes
https://elist.ornl.gov/mailman/listinfo/shug
https://www.ornl.gov/facility/csmb

Enabling USER science by addressing key challenges in
understanding complex biological systems
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Facility Acknowledgment Statement

e A portion of heutron scattering research presented as
examples in this introduction used resources at the High Flux
Isofope Reactor or Spallation Neutron Source, DOE Office of

Science User Facllities, operated by the Oak Ridge National
Laboratory.

* The BIo-SANS of the Center for Structural Molecular Biology at

the High Flux Isotope Reactor is supported by the Office of
Biological and Environmental Research of the U.S. DOE.
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