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Background

Partially supported hypothesis (experimental transition state structure is partially captured). To achieve 
better results, there is still room for development.

Defining energy Terms      “Force Field” or “Rules of the 
Unvierse”

Because of its simplicity, Chymotrypsin Inhibitor 2 (CI2) is a 
unique model of protein folding. Folded states, Unfolded 
states, and transition states between Folded and Unfolded 
states are the only three essential conformation states. 
Transition states are the least well-understood and most 
complex to investigate.

Questions: 
What is the structure of a native topology model's transition 
state simulations?

How does the experimental results compare to the simulated 
structure?

Conclusion
The Approach

All-atom structure is stripped down to a Cα atom “skeleton model”
enabling simulation of biologically-relevant processes such as 
protein folding .
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Project Background

 
The use of programming to run simulations and 
visualize structures can aid in understanding the 
molecular functions of biomolecules. This method 
can be used to any organism's structure. This 
knowledge could lead to breakthroughs in medicine, 
healthcare, and bioengineering.
Objective: 

1. Model proteins so that the folded state has the 
lowest energy (native topology model).

2. Find temperature for transition state.
3. Compare the outcomes of transition state 

evaluations with those of experimental 
assessments.
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Figure 1. 

The interactions between residues in the crystal structure of 
CI2 are represented by black squares. The contacts of CI2 
for the folded structure are represented by red squares. The 
connections of CI2 in the transition state are represented by 
green squares. The unfurled contacts are represented in 
blue. It's worth noting that the squares depicted are for 
contacts that are present more than 50% of the time. 
Overlapping squares are contacts shared by all structures.

Figure 2. 
The graph colors are represented in the same way as in 
Figure 1. The depicted points are averages of contact 
locations within the protein. Between conformation 
states, it's easy to see what residues in CI2 have in 
common.

Simple Cα model 
(easier to simulate biological 
processes)

Figure 3. 

 Figure 2 (green lines) shows the correlation of simulated 
data with experimental assessments of transition state 
organization (phi-value analysis). 2

There is some convergence (slope = 0.25; r2 = 0.28). 
However, there is always potential for improvement.


