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Method
 Experimental Method

Crystals of bovine pancreatic insulin, 
Space group I213. 
Collected at ID23-EH1, E=12.75 keV, 
about 56 data sets, 
each with 100 images 
oscillation range 0.5˚ 
and resolution 1.5 Å
Data processed with XSD, scaled with XSCALE and refined with 
REFMAC5. The SAD data analysis were performed through 
HKL2MAP.
All data were statistically analyzed using The R project for 
statistical computing ( http://www.r-project.org/ )

http://www.r-project.org
http://www.r-project.org
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Correlation coefficient (XSCALE) vs relative difference 
Wilson B-factor or unit cell parameter a

ACA meeting 2011

Correlation Coefficient
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CC = 0.99
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SAD ANALYSIS
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10

SAD ANALYSIS
sub cluster cl3 merged data sets
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SAD ANALYSIS

merged data sets
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SAD DATA COLLECTION

6.8 keV 9 keV

Estimation of anomalous signal for Insulin 
for two different energy



•S-SAD data collection from Insulin 
Crystals
•E=6.8 keV
•Resolution 2.2 Å
•6 crystals in  one loop
•Inverse beam strategy

SAD DATA COLLECTION
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SAD DATA COLLECTION
Hierarchical Cluster Analysis

Xtal 1

Xtal 2

Xtal 3

Xtal 4
Xtal 5

Xtal 6

CC= 19%
Anomalous Signal= 0.954

CC= 42%
Anomalous Signal= 1.393

CC= 32%
Anomalous Signal= 1.202



•S-SAD Insulin
•E=9 keV
•Resolution = 2.2 Å
•Multi-crystal data collection: 
•3 different loops:

•8 crystals in the first loop
•3 crystals in the second loop
•2 crystals in the third loop

•Inverse beam strategy

SAD DATA COLLECTION
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8 7 6 5 4 3

1.0

1.5

2.0

2.5

3.0

3.5

A

B

C

D

E

F

G

H



Loop2

Merged
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LOOP1, LOOP2 LOOP3
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Crystal 1 loop 1 merged with crystal 1 loop 3
Crystal A loop1, crystal L loop3
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Merged

Crystal A loop1, crystal L loop3

8 7 6 5 4 3

0.6

0.8

1.0

1.2

1.4

1.6

1.8

L

A



Software implementation

25

Diffraction 
images



Software implementation

25

Diffraction 
images



Software implementation

25

XDSDiffraction 
images



Software implementation

25

XDSDiffraction 
images



Software implementation

25

XDSDiffraction 
images



Software implementation

25

XDS XSCALEDiffraction 
images



Software implementation

25

XDS XSCALEDiffraction 
images



Software implementation

25

XDS XSCALEDiffraction 
images

Matrix of the correlation 
coefficient of intensity

log file



Software implementation

25

XDS XSCALEDiffraction 
images

Matrix of the correlation 
coefficient of intensity

log file



Software implementation

25

XDS XSCALE

Python/RPy

Diffraction 
images

Matrix of the correlation 
coefficient of intensity

log file



Software implementation

25

XDS XSCALE

Python/RPy

Diffraction 
images

Matrix of the correlation 
coefficient of intensity

log file



Software implementation

25

XDS XSCALE

Python/RPy Dendrogram

Diffraction 
images

Matrix of the correlation 
coefficient of intensity

log file



    
1. There are no obvious correlations between crystal isomorphism 

and cell parameters variations. The same is for crystal 
isomorphism and variations of the average B-factor 

2. Using pair correlation coefficients, the insulin crystals under 
study can be clearly separated into two clusters according to the 
different crystallization protocols. It was also possible to 
separate them according to the time of crystal storage. Crystals 
also separate into different clusters according to the loop 
mounting and freezing protocol.  

3. Data collection statistics, also for anomalous x-ray diffraction, 
can be improved by merging isomorphic data sets from frozen 
crystals. In the case of non-isomorphism the quality of the 
merged data set will be worse than the individual data sets. 

CONCLUSION
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