ISB3D X-ray Crystallography Facility
A. Overview

The X-ray Crystallography laboratory, which is part of a structural biology core facility, is a user-
friendly facility located at the Institute for Structural Biology, Drug Discovery and Development
(ISB3D), Virginia Commonwealth University (VCU). The facility provides investigators
equipment and resources for crystallographic analysis of macromolecules and/or small molecules.

The facility has operated various generations of X-ray diffraction equipments since 1988. The first
was Rigaku AFC-5 four-circle diffractometer/RU-200 generator in 1988. The AFC-5 was replaced
with a Rigaku R-axis Il in 1997. In 2004, The R-axis II/RU-200 was replaced with a Rigaku R-
axis IV++ Image Plate/Micromax 7 Generator using an NIH National Center for Research
Resources (NCRR) Shared Instrumentation grant. In 2017 the X-ray equipment was replaced with
a new state-of-the-art Rigaku MicroMax-007HF X-ray Generator with VariMax-HF Arc
Optics/Hybrid Photon Counter, Eiger R 4M Detector and AFC11 Goniometer using an NIH Shared
Instrumentation grant supplemented by Virginia General Assembly Higher Education Equipment
Trust Fund (HEETF).

The crystallography facility offers and operates as a full service core by performing crystallization,
X-ray diffraction data collection processing, phasing, crystallographic refinement, model building,
and visualization. The structural data obtained by the core will provide scientists with a wealth of
information including but not limited to 3D-structure, biological functions, structure-based drug
design, ligand or DNA binding to protein, mutational effect of target macromolecules, or absolute
stereochemistry of chiral compounds.

The facility is complemented by a variety of training mechanisms and services to enhance access
and user capability. In addition to providing service to the VCU community, we also offer
crystallography services to outside organizations. Please contact us for your crystallographic and
other structural biology service needs and/or potential collaborations.

B. Available Services

Feasibility determination/studies

Crystallization of small molecules and macromolecules

Characterization of crystals

Diffraction data collection at ambient temperature and 100K

Data analysis and processing

Structure determination and analysis

Note: We expect all users to be appropriately trained to utilize the X-ray instrument and
other equipments, particularly taking into account the radiation safety measures. If you
need training please contact Dr. Faik Musayev (fmoussae@vcu.edu)

C. Equipment and Resources

e Gryphon Crystallization Robot, which can set up nano liter drops in minutes
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Alchemist Liquid Handling System

Minstrel/Gallery Imaging

Crystallization Incubators set at different temperatures for crystallization experiments
CrysCam Digital Microscope for monitoring crystal growth and manipulation
Olympus SZ51, Nikon SMZ-2T Microscopes for inspecting crystals

X-ray Instrument and accessories

AFC11 Goniometer

Hybrid Photon Counter

Eiger R 4M Detector

MicroMax-007HF X-ray Generator

VariMax-HF Arc Optics

Oxford Cobra Cryo-system for data collection at 100K

NitroFlowLab Nitrogen Generator

Computational facilities for diffraction data collection, processing and structure
determination

Crystallographic and modeling software packages

Crystal Gryphon Crystallization Robot Minstrel/Gallery Imaging



MicrMax-007HF X-ray Generator Oxford Cobra Cryo-system

D. User Fee

Crystallization Robots

Tray $10.00 (VCU), $15.50 (External)  Per tray

Crystal Imaging (Formulatrix)

Imaging fees $2.00 (VCU), $3.10 (External) Per tray

Diffraction Data Collection

Macromolecules or Small Molecules $40.00 (VCU), $62.00 (External)  Per hour (maximum
charge for a day
$120.00 (VCU),

$186.00 (External)



E. X-ray Time Request (login or register to have login access)

e Toreserve the instrument, please go to the link https://rams.research.vcu.edu.

e We expect all users to be appropriately trained to operate and utilize the X-ray instrument
and other equipments, particularly taking into account the radiation safety measures. If you
need training and/or help to operate the instrument, please contact Dr. Faik Musayev
(fmoussae@vcu.edu)

e Note: First time users require radiation safety training prior to operating the X-ray
instrument. The Radiation Safety online training is offered through Blackboard. To enroll
in this course, login to Blackboard and search for course "Radiation Safety Training for
Research Laboratory Employees”. Once you have enrolled, follow the instructions on the
Course Documents page. The radiation safety-training manual is also found here.
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H. Other Structural Biology Related Services at ISB3D:

Protein Production,

Nuclear Magnetic Resonance (NMR),

Molecular Modeling

Biophysical Analysis/High Throughput Screening (HTS)

. Personnel/Contact Information

Dr. Martin K. Safo msafo@vcu.edu (804) 828-7291
(Director)
Dr. Faik N. Musayev fmoussae@vcu.edu (804) 828-4875
(Manager)

Address: Institute for Structural Biology, Drug Discovery and Development (ISB3D)
Virginia Commonwealth University

800 East Leigh Street, Suite 212

Richmond, VA 23219
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