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Background

Significance

The use of programming was to conduct
simulations and structural visualizations that can

help understa

nd the functions of biomolecules at the

molecular level. This approach can be used to study

structures fro
can lead to ac

m any organism. This understanding
vances In medicine, healthcare, and

bio-engineer
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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.

Project Background

Chymotrypsin |

nhibitor 2 (CI2) is a special model of protein

folding because of its simplicity. It 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 difficult to

Questions:

study.

What is the structure of the transition state simulations in a

native topology

model?

How does this simulated structure compare to the
experimental assessments?

Define energy Terms
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Methods

“Force Field” or “Rules of the Unvierse”
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The Approach

All-atom structure

(closer to reality)

Simple C_ model

(easler to simulate biological

processes)

All-atom structure Is stripped down to a C_, atom “skeleton model”
enabling simulation of biologically-relevant processes such as

protein folding .

¥
E.. {x}

l

F:': _f;Epo(I{;Xj

l

a,= F/mr.

|

v, (t+df) = v(t),+ a, dt

0

-30

-100

(kJ/mol)

-150 —

200 :
0

10000 20000 30000

Time (ps)

40000

=,
50000

\

Step 2. Refolding
(low temp)

Results
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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 Cl2
have in common between conformation states.
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Conclusion
Hypothesis is partially supported (experimental transition state structure is partially captured). There Is
still the need for improvement to get closer results. Simulations and visualizations improved my
understanding of the function of protein folding and improved programming skills.
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