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Introduction

Physical representations of proteins are currently being produced with the use of Rapid Prototyping technology.  The process starts with atomic coordinates of protein structures downloaded from the Protein Data Bank. Software called  “RP RASMOL” is used to create a 3D solid CAD model of the structure by choosing one of several 3D model types such as “Backbone”, “Space-filled chain”, “Ball & Stick”, and “Ribbon”. This 3D CAD model is then sent to a Rapid Prototyping machine where a physical 3-dimensional structure is produced.

Currently, these models are limited to the chosen 3D model type - leaving out information that is useful to the Scientist. Utilizing the Stereolithography process, it is possible to produce transparent two-color physical models. This allows more than a single 3D model type to be combined and displayed in a single physical model. The primary model structures are modeled in a dark brown color, while the secondary “skin” structures are modeled in a transparent amber color. The secondary skin structure can represent discrete features such as “B-strand”,”a-helix”, and “parallel B-sheet”.   

Proposal


This study will research the capabilities necessary to produce physical representations of Protein Models that include a secondary transparent structure around individual features of these models such as “B-strand”,”a-helix”, and “parallel B-sheet”.

These structures can also represent the direction N-terminus – C-terminus. In addition, it is possible to insert “residue” identification that is viewed through the transparent skin.

Phase I

Select and isolate £-helix structure in the “1HCK” protein model .stl file. Design a cylindrical structure to surround the £-helix. Create 2-.stl files that will be used on the stereolithography machine.

Determine the necessary set-up procedure to produce a “two-color” model on the Stereolithography machine.

Produce a prototype model of the “encapsulated £-helix structure.

Scope  

The time estimate for this effort is 40 hours (FTE).

