
 

 

The CBMS Workbench - Cycle 2023-2  
  

AGENDA  
  

May 15 – May 18  
  

The times shown are in (EDT) US, New York   
Time conversion Link: https://www.worldtimebuddy.com/    

  
May 15 – Monday 
 
Solution Scattering at LIX  
 

09:30 Welcome and group introduction  
Vivian Stojanoff & Lin Yang (BNL – CBMS) 

  
09:40 Lecture: Getting to know LIX - Discuss topics for Day 3 Lecture  

Lin Yang (BNL - CBMS)  
  

10:15 Video: Introduction to the LIX beam line  
  
10:30 Demonstration: Data collection and processing  

The LIX Team (BNL – CBMS)  
  

10:45 Break and Q&A  
  

11:00 Lecture: SAXS Overview  
Shirish Chodankar (BNL - CBMS)  
  

11:45 Break and Q&A  
 
12:00 Joint Session  
  
13:20 Setup Computer Accounts --- should be done before arrival. Only problems  

will be addressed.  
  
  
Joint Session  
 

12:00 Lecture: Overview of the CBMS Program  
Sean McSweeney (BNL - CBMS)  

  
12:15 Lecture: Microcrystal electron diffraction (MicroED)  

Brent L. Nannenga (Arizona State University)  



 

 

Abstract: The growth of large crystals can be a difficult bottleneck to overcome for high-resolution 
structure determination. Electron diffraction is able produce diffraction data from crystals that are orders 
of magnitude smaller than those needed for conventional X-ray crystallographic experiments, and can be 
an alternative method for crystallography, and microcrystal electron diffraction (MicroED) is a method 
that is used for high-resolution structure determination from very small microcrystals. In this presentation, 
the MicroED workflow will be presented along with applications of MicroED to samples from diverse fields 
including structural biology, organic chemistry, and materials science.  
 

13:00 Lecture: User Access, Training and Outreach: Do’s and Don’ts   
Vivian Stojanoff (BNL - CBMS)  

  
 13:30 Break  
 
  
Macromolecular Crystallography at A/FMX  
  

13:45 Lecture: Overview of the MX beam lines  
Wuxian Shi & Jean Jakoncic (BNL - CBMS)  

 
14:30 Video: The AMX and FMX beamlines   
  

14:45 Break and Q&A  
  

15:00 Lecture: The Data collection Software and the LSDC user interface  
Alex Soares (BNL - CBMS)  

  
15:30 Demonstration: Remote and Unattended Data Collection  

Wuxian Shi (BNL-CBMS)  
  
16:00 Q&A    
  

16:30 Adjourn  
  
 
  

May 16 – Tuesday (MX group will have a rest day)  
  

Solution Scattering at LIX – Lectures and Data Collection   
  

09:00 Lecture: SAXS/WAXS Data Analysis and Modeling with RAW  
James Byrnes (BNL - CBMS)  

  
09:45 Lecture: How to submit data to the SASBDB  

Shirish Chodankar (BNL - CBMS)  
  

10:10 Q&A Break   



 

 

 
10:20 Lecture: In-line SEC and sample preparation  

James Byrnes (BNL - CBMS)  
  

10:50 Lecture: Overview to mail-in measurements at LiX  - Mail-in protocol  
Lin Yang (BNL - CBMS)  
  

11:30 Break   
  
 
Joint Session  
  

12:00 Lecture: Activation of molecular dioxygen by copper-containing lytic  
  polysaccharide monooxygenases  
Flora Meilleur (ORNL)  
Abstract: Lytic polysaccharide monooxygenases (LPMOs) have been intensely studied 

since their first characterization in 2010 as a unique class of copper enzymes capable of oxidizing 
carbohydrates. LPMOs are mononuclear copper enzymes that require the input of electrons and of O2 or 
H2O2 to achieve hydroxylation of one carbon in the glycosidic bond. Their enzymatic mechanism is still 
to be understood at the atomic level. We combine high resolution X-ray and neutron protein 
crystallography and computational simulations to address outstanding questions on the role of second 
shell residues in the activation of O2 and to determine the chemical nature of the intermediates 
responsible for hydrogen atom abstraction from the substrate. The ability to pinpoint hydrogen atoms to 
determine protonation states at and around the active site through the catalytic pathway is key to 
deciphering the chemistry catalyzed by LPMOs. Our experimental approach deliver precise, all atom 
structures that reveal i) the positions and interactions of all hydrogen atoms in the enzyme, ii) atomistic 
details of the active site without perturbing the metal oxidation state, and iii) the chemical nature of the 
activated dioxygen species coordinated to the active site copper. We will present our recent X-ray and 
neutron crystallographic studies that provide insights into the LPMO mechanism. 
 
13:00 Break  
  
13:15 Data Collection @ LIX  
  
 
Macromolecular Crystallography at A/FMX  
 
No activities on May 16  
  

 
 
 
 
 



 

 

May 17 – Wednesday (Those registered for MX should attend the MX 
workbench)  
 
Solution Scattering at LIX  
 
Participants NOT attending the MX of the CBMS workbench have a FLEX DAY on 
LIX. Breakout rooms will be open to meet and learn about data collection on unique 
samples: fixed cell measurements & Tomography. Talks in the morning TBD.  
  

Macromolecular Crystallography at AMX and FMX  
  

09:00 - 18:00 Data Collection by Users (AMX) - Remote Data Collection by users  
AMX team (BNL – CBMS) 

09:00 - 18:00 Data Collection by Users (FMX) - Remote Data Collection by users  
FMX team (BNL – CBMS) 
 

Only those who have completed BNL credentials and have completed the 
connection test will be able to connect to the beam line computers.   
  
DEMONSTRATIONS:  
 
09:00 - 10:00 Demonstration   
  
14:45 – 15:45 Demonstration  
  

 
Joint Session  
 
13:30 CBMS Lecture Series: Responsive Protein Engineered Biomaterials 

Jin K. Montclare (NYU Tandon School of Engineering) 
 Abstract: Inspired by nature’s biopolymers, we engineer artificial protein 
materials with entirely new properties and function.  We employ synthetic 
and chemical biology to construct our materials and endow them with 
stimuli-responsiveness. In particular, we have fabricated protein-derived 
nanomaterials: coiled-coil fibers, helix-elastin block polymers, and 
supercharged coiled-coil•lipid complexes (or lipoproteoplexes).  We 
investigate the fundamental self-assembly and molecular recognition 
capabilities of these systems.  More importantly, we are able to harness 
these structure as well as others to interface with small molecule 
therapeutics, genes, and cells.  

LINK 
https://bnl.zoomgov.com/meeting/register/vJIsc-qtqDstGpkgng2VJupNtdgPwDtp1ys 
 
  



 

 

14:30 Break  
  
  
May 18 - Thursday 
  

Solution Scattering at LIX  
 
09:00 Lecture: In-depth discussion of topic chosen on the first day   

Lin Yang (BNL - CBMS)  
 
10:20 Break  
  

10:30 Breakout rooms to go over data collection from yesterday.   
   
15:00 More data collection on LIX if necessary  
  
  

Joint Session  
 
12:00 Lecture: Characterization of a cyanobacterial domain-of-unknown-function 

reveals an unprecedented metal-coordinated bis-histidine heme site 
Estella Yee (BNL – CBMS)  

Abstract: Lytic polysaccharide monooxygenases (LPMOs) have been intensely studied since their first 
characterization in 2010 as a unique class of copper enzymes capable of oxidizing carbohydrates. 
LPMOs are mononuclear copper enzymes that require the input of electrons and of O2 or H2O2 to achieve 
hydroxylation of one carbon in the glycosidic bond. Their enzymatic mechanism is still to be understood 
at the atomic level. We combine high resolution X-ray and neutron protein crystallography and 
computational simulations to address outstanding questions on the role of second shell residues in the 
activation of O2 and to determine the chemical nature of the intermediates responsible for hydrogen atom 
abstraction from the substrate. The ability to pinpoint hydrogen atoms to determine protonation states at 
and around the active site through the catalytic pathway is key to deciphering the chemistry catalyzed 
by LPMOs. Our experimental approach deliver precise, all atom structures that reveal i) the positions and 
interactions of all hydrogen atoms in the enzyme, ii) atomistic details of the active site without perturbing 
the metal oxidation state, and iii) the chemical nature of the activated dioxygen species coordinated to 
the active site copper. We will present our recent X-ray and neutron crystallographic studies that provide 
insights into the LPMO mechanism. 

 
 

Macromolecular Crystallography at AMX & FMX  
  
13:00 Tutorial:  An afternoon of data analysis. From Diffraction to Molecular  

Replacement. 
  Enrique Rudino Pinera (UNAM) 
  Vivian Stojanoff (BNL – CBMS)  
  
Adjourn when we run out of questions.  

 


