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Endstation

» Capabilities transferred from NSLS X28C: MSH, KinTek, capillary flow cell, in-
vivo setup, local sample environment control

» New at XFP: global environmental control (temperature, humidity, 4C), in-
line FPLC capability, instrumented diamond window (in progress, NSF)

Compressor on mezzanine 4 .C Environment
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Beamline Modes

» Beamline Modes Enabled:
» High Throughput
> High Flux Density Multi-sample

] ] holder — high
> Large ID Capillary/KinTek throughput

KinTek quench - flow
(time-resolved mixing)

100 um capillary
flow cell

Multi-

pump
in vivo
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NSLS-1I/XFP Source Properties

3-Pole Wiggler Source Spectral Flux
>3 mrad H, 0.33 mrad V from 3PW

Hor. Size, Div. Vert. Size, Div. . .
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NSLS BM X28C 6,=260,0,’=300  0,=57,0,/=11 »250 pm Be window, 75 um diamond exit
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XFP Modes: Full Focus

Major Radius: 3.3 km

FWHM V Total Power | Sample Morphology | Power Density on
[mm] in Spot [W] (VxH, mm) sample [W/mm?]
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Full Focused Beam Sample: 100 um Capillary

Sample Position 1: 28.0 m from source
Note: mirror figure error not included in calculations
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XFP Modes: Large Capillary (& Quench-Flow)

Major Radius: 3.7 km

FWHM V Total Power | Sample Morphology | Power Density on
[mm] in Spot [W] (Vx H, mm) sample [W/mm?]
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(time-resolved mixing) ~ m
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Sample 800 pm Caplllary

Full Beam

Sample Position 1: 28.0 m from source
Note: mirror figure error not included in calculations

SCHOOL OF MEDICINE . .
CASEWESTERN RESERVE Center for Synchrotron Biosciences

CASE WESTERN RESERVE
UNIVERSITY




XFP Modes: High Throughput & Large Samples

Major Radius: 5.7 km

FWHM V Total Power | Sample Morphology | Power Density on
[mm] in Spot [W] (Diameter, mm) sample [W/mm?]
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- PCR Tube
Sample Position 2: 29.2 m from source

Note: mirror figure error not included in calculations
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Instrumented Diamond Window

Detector electronics read-out scheme

A\

Beamline exit window (replaces standard Be window)

A\

Transmission-mode diamond detector (no interconnects in beam)
» Vertical lines measure current
» Horizontal lines on opposite side sequentially biased
» 40V Bias cycled at 1 kHz to generate images at 32 Hz
Single crystal devices linear over >11 orders of magnitude in flux
Diagnostic for alignment of mirror and/or sample motors
Provides beam flux, position and morphology during experiment!
Successfully tested 1024 “pixel” prototype detector (60 um pixels)

Torodial Mirror Focusing

NSLS X28C
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Bias applied one line at a time

Y

Current to Voltage Amplifier

>
>
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>

All currents read out simultaneously

X-ray Burn

Detector Image
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Sample Preparation Facility
] i'{

A\

Mass spectrometer

A\

High-pressure purification system
(FPLC)

Refrigerated Cabinet

UV/Vis Spectrometer

Fluorimeter

-80 C Freezer

Incubator

Small-tube temp-controlled centrifuge
Real-time PCR

Work area, some chemical storage, no drain -
waste will be contained and removed; will have
emergency eye wash and shower, sprinklers

VV VV VYV YVYY

SCHOOL OF MEDICINE , ,
CASEWESTERN RESERVE Center for Synchrotron Biosciences

UNIVERSITY



XFP Timeline
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GPCRs (and 7TMRs) represent 50% of drug targets/market
(outside antibiotics)
Understanding drug-GPCR interactions critical for drug development

hv Photon absorption by retinal causes
cis-trans isomerization and signal is
transmitted to cytoplasmic surface

G-protein t ., Cytoplasmic
coupled p TR
receptor N gggggggggggg
rhodopsin " Intra-discal
Ground state Activated state

What is the nature of the protein conformational changes?
How is the signal transduced?
Is Rho a good model for other GPCRs?

Copyright Mark Chance 2016



Calmodulin Structure Assessment: PF provides statistically

A significant predictors of structure
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