1.1. Project 2: Protein folding

Protein folding is an extremely hot topic in medlicasearch these days, unfortunately protein fglds extremely
computationally demanding and requires a huge sapguter to fold even the simplest proteins. Lyckile task of
calculating protein foldings is quite well suitext f5rid computing.

Proteins are made up of amino-acids, of which theee20 types. Thus a protein can be viewed aguesee of amino-
acids and folding such a sequence means thatdersee ‘curls up’ until there is a minimum of unbdwenergy present
in the protein.

Figure 1 Example of a protein fold.

As computer scientists we need not concern ours@lite the chemistry behind protein-foldings. Iasteve can play with
a simplified version of proteins called prototeingroto-type proteins.

1.1.1. Prototeins

Our simplified prototeins are folded in only twardinsions and only in 90 degree angles. This is reimpler than real
three dimensional foldings with angles dependinghenamino-acids that are present at the foldabwt model it's quite
sufficient. Our amino-acids are also reduced to types; Hydrophobic (H) and Hydrophilic (P). Wheur @rototein is
folded it will seek the minimal unbound energy, refedi by the highest number of H-H neighborships.



Figure 2 A prototein with 15 H-H bindings.

Even though prototeins seems very simplified we stdhlearn quite a lot about real protein-foldinffom the way the
prototeins are folded.

You can read more on prototeins fitip://www.americanscientist.org/template/Assetidetssetid/15717

1.1.2. Programming Task

The solution should be parallelized implementedg$tVM, and may be based on the sequential vesesiaitable. The
code should be run on from one through at leag?8<C



