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Workshop on the Analysis of ITC Data
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Instructors:

Chad Brautigam (The University of Texas Southwestern Medical Center,

Dallas, TX, USA) and Huaying Zhao (National Institutes of Health, Bethesda, MD, USA)

Program
1000 - 1100 Lecture: NITPIC, SEDPHAT, and GUSSI: Novel approaches to the
integration, analysis, and presentation of ITC data.
] Brief intro to ITC and standard integration/analysis/presentation
. NITPIC
o) Estimation of injection endpoint
o Baseline calculation
o) Parameter adjustment
o) Noise estimate (error bars)
o End result: less noisy, less biased isotherms with error estimates
. SEDPHAT
o) Incompetent fractions or concentration error parameters, not N, are

essential for global analysis

o) Treatment of thermodynamics, mass action
o Statistically weighted fitting
o) Global capabilities, many models

] GUSSI
o) Quick, parses data automatically, has new data-presentation formats
o Produces publication-quality plots

1100 -1115 BREAK
1115-1130 Lecture: Organization principles for NITPIC, SEDPHAT, and GUSSI.

= NITPIC

o Input: .itc files (no transformation needed) or .xml files from
NanoAnalyze

o Organization; view window vs. Control Panel
o Execution and Exporting
o Show all files exported by NITPIC
o Restarting; the .nitpkl file; portability

=  SEDPHAT
o Loading the .sedphat file—what else gets loaded?
o Model Choices
o Global vs. Local Parameters
o Runwvs. Fit
o Saving options—local vs. path-independent
o Documenting Results

= GUSSI
o Should work seamlessly with SEDPHAT
o Same window organization as NITPIC
o Saving formats

=Figures
=States—a state is completely self-contained and portable



1130 -

1200 -

1300 -

1400 -

1200 Practical: Basic ITC Analysis with NITPIC, SEDPHAT, and GUSSI
NITPIC

o Loading files

o Execution

o Examination of results; zoomed injection graphs

o Legend and Save tabs

o Export Everything
SEDPHAT

o Started from NITPIC

o Double-check Exp. Parameters (weighted fitting activated!), verify Global

Parameters

o Run, Fit

o Saving results

o Send plot to GUSSI

o Should start from SEDPHAT

o Maximize/Minimize Control Panel frames

o Elementary changes; colors, lines, error bars, residuals
o Saving data, figures, states

1300 LUNCH
1400 Practical: Advanced Analyses
NITPIC

o Detailed descriptions of Control Panel items
o Examples of what to do if:
=*Too much injection included
=Too little injection included
=*Too many shape components included
o Buffer subtraction
o Serial Execution
SEDPHAT
o Exclusion of data points
o Parameter restraints
o Buffer subtraction
o Constraints of parameters

o Multiple thermogram/isotherm pairs; legends
o Turning on/off thermograms and residuals
o Axis limits; custom text
o Capturing and changing startup preferences
1430 Lecture: Global Modeling of ITC Data
Concepts of global analysis
Global vs. local parameters; incompetent fractions vs. concentration errors
Examples of multi-site models, cooperativity
First touch of GMMA?



1430 -

1500 -

1515 -

1545 -

1615 -

Heat Capacity
o Experiments performed at different temperatures
o Correlation with buried surface area

Linkage binding models (protonation, salt)

1500 Practical: Global Modeling of ITC Data

Mechanics of loading multiple data sets

Two-site binding

Competitive binding

Cooperative binding, three-site

Proton linkage

Salt linkage

Data simulation

1515 BREAK

1545 Lecture: Statistical Concepts in SEDPHAT
What is the goodness-of-fit statistic in SEDPHAT?
What is the reduced XZ statistic?

o Differential weighting of experiments
Fisher Statistics and ratios of XZ.
The covariance matrix vs. error-surface projection
Optimization Algorithms

o Simplex
o Marquardt-Levenberg
1615 Practical: Statistical Analysis in SEDPHAT

Monte-Carlo simulation of errors
Confidence intervals by error-surface projection
1-d and 2-d error-surface plotting

1700 Lecture and Practical: GMMA
Concept of global multi-method analysis (GMMA)
o Probing the interactions with different observables to obtain better
understanding
o Different data sets offer mutual constraints to each other in global analysis
o Improved resolution and precision of the thermodynamic parameters
Brief introduction on synergies of ITC, AUC, SPR biosensing and spectroscopic
methods
GMMA application on a 1:2 binding system
Advanced statistical tools in SEDPHAT for GMMA



