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Background

The hypothesis is partially supported (experimental transition state structure is partially captured). There 

is an opportunity for improvement to obtain adequate results.

Define energy Terms “Force Field” or “Rules of the Universe”

Due to its simplicity, Chymotrypsin Inhibitor 2 (CI2) is a

special model of a protein. CI2 has only three important

conformation states: (1) Folded states; (2) Unfolded states;

and (3) transition states between the Folded and Unfolded

states. The transition states are the least understood and

most challenging to study.

Questions: 

What is the structure of the transition state simulations in a 

native topology model? 

How does this simulated structure compare to the 

experimental assessments?

Conclusion
The Approach

The all-atom structure is stripped down to a Ca atom “skeleton 

model” enabling the simulation of biologically-relevant processes 

such as protein folding.
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Project Background

Proteins are folded via a process in which a polypeptide chain folds 

numerous times to produce a biologically active protein which, will 

present as a 3D structure. 3D structure proteins will be programmed 

using Ubuntu Virtual Box and put through a simulation to assess 

these behaviors and protein structure. This can aid in understanding 

biomolecule functions at the molecular level. This approach can be 

utilized to study structures from any organism. Further assessments 

and understanding of this can lead to advancements in medicine, 

giving the opportunity to help treat patients with a new approach. 

Objective: 

1. Make protein models where the folded state is the lowest 

energy (native topology model).

2. Find temperature for transition state.

3. Compare the results of transition state with experimental 

assessments.
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Figure 1. 

Black squares represent the contacts between residues 

belonging to the crystal structure of CI2. Red squares 

represent the contacts of CI2 for the folded structure. Green 

squares are the contacts of CI2 in transition state. Blue 

represents the unfolded contacts.  Important to note that 

squares shown are for contacts that are present more than 

50% of the time. Overlapping squares are contacts that 

each structure has in common. 

Figure 2. 

Graph colors follow the same representation as in Figure 

1. Points that are shown are averages of contact points 

within protein. It is easier to see what residues within CI2 

have in common between conformation states. 
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Figure 3. 

Correlation of Simulated Data in Figure 2 (green lines) 

with experimental assessment of transition state structure 

(phi-value analysis).2 

Some agreement (slope = 0.25; r2 = 0.28). However, there 

is room for improvement.
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