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Documentation:
https://www.rosettacommons.org/docs/latest/application_documentation/membrane_proteins/RosettaMP-App-MPScoring

Introduction: 

Scoring a membrane protein with a defined scorefunction is one of the most basic and much needed functionality. The underlying method is the score_jd2 application that was extended for membrane proteins. 

Protocol:

Two modes are available for this application: (a) scoring a protein that is already transformed into membrane coordinates, and (b) transforming a protein into membrane coordinates before scoring it. We will cover both scenarios in this tutorial. 

I. PROTEIN IS ALREADY IN MEMBRANE COORDINATE FRAME FOR SCORING

A. Generating input files

Two inputs are required for this application: 
· PDB for the protein structure of interest
· Span file describing the location of trans-membrane spans

We use Glycophorin A (PDBID 1afo) as an example. 

1. Download the PDB input file: Generate a PDB file where the membrane protein structure is transformed into PDB coordinates (z-axis is membrane normal). This can be done by downloading the transformed PDB directly from the PDBTM website (PDBID 1afo) (http://pdbtm.enzim.hu/) or from the OPM database website (http://opm.phar.umich.edu/).

2. Clean the PDB file by removing all hetero-atoms (HETATM lines) and renumber the residues such that they start with residue numbering 1 in a consecutive numbering scheme without any gaps. You can do this by calling the clean_pdb script with the chain of interest:

./Rosetta/tools/protein_tools/scripts/clean_pdb.py 1afo_tr.pdb AB

The resulting file 1afo_tr_AB.pdb should now only contain ATOM lines with residue numbers from 1 to 80.

3. Create the spanfile as given in the mp_span_from_pdb tutorial. Your spanfile should be called 1afo_tr_AB.span. Check your spanfile for correctness with the provided script check_spanfile_from_pdb.pl

B. Run the application

The scoring application has the following options:

# input PDB file
-in:file:s 1AFO_tr_AB.pdb

# specify the membrane version of the scoring application
-in:membrane

# span input file
-mp:setup:spanfiles 1AFO_tr_AB.span

# specify the weight set
# mpframework_smooth_fa_2012 is the full-atom scorefunction
-score:weights mpframework_smooth_fa_2012.wts

# output score filename
-out:file:scorefile scores_1afo_pdbtm.sc

Now run the application:
Rosetta/main/source/bin/score_jd2.linuxgccrelease -database /path/to/db -in:file:s 1AFO_tr_AB.pdb -in:membrane -mp:setup:spanfiles 1AFO_tr_AB.span -score:weights mpframework_smooth_fa_2012.wts -out:file:scorefile scores_1afo_pdbtm.sc

The scores can be found in the scores_1afo_pdbtm.sc output file.

II. PROTEIN NEEDS TO TRANSFORMED INTO MEMBRANE COORDINATES BEFORE SCORING

A. Generating input files

Two inputs are required for this application: 
· PDB for the protein structure of interest
· Span file describing the location of trans-membrane spans

We use Glycophorin A (PDBID 1afo) as an example. 

1. Download the PDB input file for Glycophorin A from the Protein Data Bank website (http://www.rcsb.org/pdb/home/home.do).

2. Clean the PDB file by removing all hetero-atoms (HETATM lines) and renumber the residues such that they start with residue numbering 1 in a consecutive numbering scheme without any gaps. You can do this by calling the clean_pdb script with the chain of interest:

./Rosetta/tools/protein_tools/scripts/clean_pdb.py 1afo.pdb AB

The resulting file 1afo_AB.pdb should now only contain ATOM lines with residue numbers from 1 to 80.

3. Create the spanfile as given in the mp_span_from_pdb tutorial using a transformed PDB from either the PDBTM website or the OPM database. If your protein of interest is not in the PDB, use the TMDET or PPM webserver to transform it into membrane coordinates. As an alternative (be aware: this is less accurate!) you can predict the transmembrane spans from the sequence using the OCTOPUS (http://octopus.cbr.su.se/) or BCL::Jufo9D (http://www.meilerlab.org/index.php/servers/show?s_id=5) webserver and either create the spanfile manually or use the octopus2span.pl script located in /Rosetta/tools/membrane_tools. In the latter case, run the script as octopus2span.pl protein.octo
4. Your spanfile should be called 1afo_tr_AB.span. Check your spanfile for correctness with the provided script check_spanfile_from_pdb.pl

B. Run the application

The only additional option as compared to part 1 above, is

-mp:setup:transform_into_membrane

which tells the application to transform the protein into membrane coordinates. Now run the application with:
Rosetta/main/source/bin/score_jd2.linuxgccrelease -database /path/to/db -in:file:s 1AFO_AB.pdb -in:membrane -mp:setup:spanfiles 1AFO_AB.span -score:weights mpframework_smooth_fa_2012.wts -out:file:scorefile scores_1afo_pdb.sc -mp:setup:transform_into_membrane

The scores can be found in the scores_1afo_pdb.sc output file.

[bookmark: _GoBack]The explanation of the membrane score terms can be found in the manuscript and supplement to:
Alford, R. F. et al. An Integrated Framework Advancing Membrane Protein Modeling and Design. PLoS Comput. Biol. 11, e1004398 (2015).
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