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ql Beamline Overview

Macromolecular Crystallography (4)
* high resolution structures

* large-complex assemblies :'\i? 3' !
* microcrystal diffraction N

%
* structure/function relationships L“"“"[‘:":"{' ,
* high throughput methodologies Lo S

X- ray Abs./Emiss. Spectroscopy (2+n)
* electronic & geometric active site structure
° reaction intermediates
* low concentration, high-k
* single crystal XAS
* uXAS imaging
* advanced spectroscopy

Small Angle X-ray Scattering/Diffr. (1)
* protein folding
* multi-component complexes
* conformational changes

* SMB - 7 beam line experimental stations in use
and onein construction (BL12-1) devoted

primarily to SMB studies (MC, XAS/XES, SAXS) * time-resolved studies
fiber diffraction

* An additional 5 stations are used on a shared
basis for SMB XAS research (~1.4 total)




mmolecular Crystallography

Hig-Brecision goniometry
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Robotics and automation

* 4 beam lines (1 undulator,
2 wiggler, 1 bend) for users

* 1 Eiger 16M, 2 Pilatus 6M PADs

* Optimized of micro-focus BL12-2
— full data set in 30 sec

* BL12-1 — micro-focus in commis.
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Advanced GUIs, controls & data
acquisition software

* Integrated operation via Blu-
Ice platform

* Remote access UV-Vis
microspec; high-resolution
visualization

* Beam line queuing system to
optimize use of beam time

Visualization; auto-
alignment; optical
spectroscopy

» Experiments run from
users’ home labs (>95%)




mtion / Emission Spectroscopy
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* XES, RIXS, HERFD for
s : : metalloenzymes and models
RUA) * Polarized single crystal XAS Y
: . . * Static and time-resolved
e 2 (wiggler) + 1.4 beam * Reaction intermediates XES
lines (3 wiggler/2 BM) . ation. :
R_adlatlon damage free active « Electronic and geometric
* 100-element Ge detector site structure information

* Sub-mM metalloenzymes

to high k
g Advanced spectroscopy (XES, RIXS, xRaman) integral part of the SMB program




’-ray %pectroscopy Microprobe Imaging

* Beam line facilities cover a wide range of energies (2-25 keV) and
spot sizes (2-500 ym) to address a variety of scientific needs

* Performed on 4 separate stations with centralized access and support
* Fluorescence mapping and x-ray absorption spectroscopy (EXAFS)

Cellular level (pm) Organ level (mm) Organism level (cms)

 Match the science >
performed with the required
beam energy, spot size,
focusing optics type, sample
mount, environment

* Scientific support,

streamlined data acquisition * Integrated seamless transitions
and “in-situ” data analysis / * mm to sub-microns
imaging * tender to hard x-ray energies
* extended to XAS tomography and
* Multi-science: biomedical, confocal imaging

biology, bioenergy, biogeo,
environmental...

* Optics upgrade to sub-micron —
funding sought




”Angle X-ray Scattering

* Dedicated bio-SAXS beam
line (BL4-2)

* Flexible configuration
(solution scattering, lipid
membrane diffraction, fiber
diffraction, low res. MC)
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* Blu-Ice for data

Rapid mixer (or laser) collection
reaction trigger — * Automated data

Autosampler
robot time-resolved SAXS analysis (real time)

In-situ HPLC
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Cryo-EM at SLAC

* Multi-scale bioimaging capabilities are essential to address
challenges in biology

* Cryo-EM moving towards atomic resolution

* Combined with SR imaging techniques and structural tools |
opens up new approaches
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Cryo-EM at SLAC

stanford.edu
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Stanford Synchrotron Radiation Lightsource (SSRL) (7

LATEST NEWS

06/26/19
First snapshots of trapped CO2 molecules

. y AP ; : shed new light on carbon capture
The Cryo-EM (cryogenic electron microscopyjifacility at SLAC, built and operated in

05/14/19
) i ‘ - J  Extreme cold could help researchers
instruments for cryo-EM, a groundbreaking technBlogy whose rapid development over | reveal herpesvirus infection

partnership with Stanford University, isequippéd with multiple state-of-the-art

the past few years has given scientists.unprecedentedyviews of the inner workings of

08/21/18
the cell. Our facility is funded by different sources which have different restrictions to BN  Students affected by Hurricane Maria

users and associated costs. bring their ressarch fo SLAC

05/15/18

. A ; | SLAC Will Open One of Three NIH
WHAT IS CRYO-EM? > . National Service Centers for Cryo-
Electron Microscopy



R SMB at sSRL and sLAC

CXl MC Imaging

CryoEM facility

SSRL Division

Together: Integrated capabilities for transformative bioscience research
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