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RESEARCH PROJECTS

My contribution

Lysozyme

STX

DSD

Glycose Isomerase

BphA4

Protein crystallization under various conditions and
presentation of the results

Practice of crystallographic refinement

Practice of crystallographic refinement

Observation of robotic crystallization screening and
discussion of optimization strategies

Observation of robotic crystallization screening,
optimization of crystallization conditions, and experimental
crystallization based on the optimized conditions



LYSOZYME CRYSTALLIZATION




LYSOZYME CRYSTALLIZATION

Objective
= Learn the fundamentals of protein crystallization.

= Compare various crystallization conditions.

My work

= Prepared crystallization solutions.

= Set up hanging-drop vapor diffusion experiments.
= Tested three different crystallization conditions.

=  Evaluated crystal morphology and quality.

Outcome
= Successfully obtained protein crystals.

"  Presented the project during the Summer Student Event.




OF
- =
63
_HG
v <Z
2 N
a4
9 2
|
Z LW
<5
b




DSD PROTEIN: DATA PROCESSING AND STRUCTURE REFINEMENT

Objective

= Learn the workflow from diffraction data to a refined protein structure.
My work

= Scaling using Aimless.

"  Performed model building and corrections in Coot.

= Carried out structure refinement using Phenix.

= Evaluated model quality throughout the refinement process.

Outcome

= Gained practical experience with the complete structure determination workflow.



DSD PROTEIN: DATA PROCESSING AND STRUCTURE REFINEMENT
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2) Coot

Starting  Final

R-work
Refree
Bonds  0.007 0.007
Angles 0901 0.862

WARNING: R-free increased during refinement; the selected strateqy may not be appropriate.

Starting  Final

Rework  0.2408 0.2390
Rfree  0.2758 0.2756

Unsucoessful refinement Bonds  0.006 0.006
1f R-work and R-free increase after efinement, the refinement Angles  0.864 0.842
strateqy or the model may need fo be revised.

Intis cse: Successful refinement

* Review the model for incorrect residues, ligands, or water

molecules.

A successful efinement generally resul inlower R-work
and R-free values while maintaining good mode! geometry.

+ \rify the refinement setfings. Inthis example:

+Bqgect the modelin Coot before running another refinement cycle.
(™G Rework and R-free increased after refinement)

* Rework decreased from 0.2408 fo 0.2390.

* Refree decreased from 0.2758 o 0.2756.

» The bond and angle RMS values remained
acceptable.

(0172 2: Refinement stafistics improved after refinement)

3) Phenix



GLUCOSE ISOMERASE: CRYSTALLIZATION
SCREENING AND OPTIMIZATION

Objective
« Gain experience with automated crystallization screening.

«  Evaluate crystallization outcomes and identify potential optimization strategies.

My work
» Observed crystallization experiments performed using a robotic system.
« Analyzed the obtained crystallization plates and crystal formation.

» Discussed possible optimization strategies based on the screening results.

Outcome

* Learned how automated platforms are used to efficiently screen a large number
of crystallization conditions.

» Understood the process of selecting promising conditions for further
optimization
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BPHAA4: INITIAL CRYSTALLIZATION SCREENING FOR MONOMER BPHA4

Objective

= Evaluate the initial robotic crystallization screening.

= Select promising conditions for optimization.

My work

= Observed the robotic crystallization screening results.

= Evaluated crystal formation across different conditions.

= Selected one promising condition for further optimization.
Outcome

= |dentified an initial condition for subsequent optimization
experiments.




BPHA4 WILD-TYPE : STRUCTURE DETERMINATION
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Objective

My work

Outcome

Analyze the selected
crystal dataset and
determine the protein
structure.

Processed diffraction data
using Aimless.

Built and inspected the
model in Coot.

Refined the structure
using Phenix.

Gained experience in the
complete structure
determination workflow.




The original condition
Protein solution: BPHA4 MONOMER: CRYSTALLIZATION
e B OPTIMIZATION
Reservoir solution:
2 M sodium formate
100 mM acetate buffer (pH 4.6) Objective
final pH=unknown
* Improve the initial BphA4 crystallization condition identified from robotic
Droplet solution: screening.
7mg/mL BphA4
1 M sodium formate
50 mM acetate buffer (pH 4.6) M)’ work
| o py— * Evaluated the initial crystallization condition obtained from the robot.
plate P Yime/m . o o o
aerobic seedl| O Proposed tWO Optlmlzatlon StrategleSI
1 i.  Sodium formate optimization
1 ! 3 4 5 §  sitingfhanging  roplet sie
LI M M M Bl Bl B [hanging 120120240 il. PH optimization
L0607 A Al Al Bl Bl Bl |hanging 12pLH 2024 gL . . . o . . . . .
am | w | w | s | w | & | & e aemew] © APPlied the optimized conditions in laboratory crystallization experiments.
L0607 M M A B4 B4 B4 |hanging 12pLH 2024 0L
Outcome
ekl iR - Mot * Gained experience in designing follow-up experiments based on screening
K1=18M pH4D BI=20MH38 results.
AZ=19MpHA0 B2=20M pH40 O L d h ”. . d. . b o II o . d
P 2006t earned how crystallization conditions can be systematically optimized.
Ad=22MpH40 B4=20MpH48




BPHA4 MONOMER:
EXPERIMENTAL
CRYSTALLIZATION

Preparation of optimized
crystallization solutions
Setup of crystallization
experiment

Application of the proposed
optimization strategy







Special Thanks

“ Dr. Miki Senda

For your guidance and
support

¥ Structural Biology

Center members
For welcoming me into the

group

% KEK & SOKENDAI
For this incredible
opportunity




	スライド 1: Summary of My Summer Research 
	スライド 2: Research Projects
	スライド 3: Lysozyme Crystallization
	スライド 4: Lysozyme Crystallization
	スライド 5: STX: Introduction to Model Building with Coot
	スライド 6: DSD Protein: Data Processing and Structure Refinement
	スライド 7: DSD Protein: Data Processing and Structure Refinement
	スライド 8: Glucose Isomerase: Crystallization Screening and Optimization
	スライド 9: BphA4:  InITIAL Crystallization Screening for monomer BphA4  
	スライド 10: BphA4 Wild-Type : Structure Determination
	スライド 11: BphA4 Monomer: Crystallization Optimization
	スライド 12: BphA4 Monomer: Experimental Crystallization
	スライド 13: From Techniques to Research Experience
	スライド 14

