A1 - Instructions to reproduce RF-Score performance on PDBbind benchmark
Prerequisites:

1. R statistical package installed. We used version 2.8.0. It can be freely downloaded from http://www.r-project.org/ 

2. C compiler installed. We used the gcc compiler in Dev-C++ version 4.9.9.2. It can be freely downloaded from http://www.bloodshed.net/devcpp.html 

All experiments were carried out on an Intel Core2 Duo CPU T9300 at 2.50GHz and 3.5GB RAM under MS Windows XP SP3.
Detailed instructions:

1. Save downloaded RF-Score files to the same directory:   
RF-Score_desc.c

RF-Score_desc.h

PDBbind_refined07-core07.txt

PDBbind_core07.txt

RF-Score_pred.r

2. Download 2007 version of PDBbind database from http://www.pdbbind.org.cn: 
a. Follow the website instructions to open a free account (this includes confirming registration by acting on an activation email from PDBbind).

b. Once logged in, click on the DOWNLOAD tab to see the list of available files. Download pdbbind_v2007.tar.gz.
c. Untar and uncompress this file. You should save the directory “v2007” (without quotation marks) next to the RF-Score files in step 1.

3. Calculate intermolecular features for test set with RF-Score_desc.c:
a. Open RF-Score_desc.c from Dev-C++ (File( Open Project or File)

b. Make sure that txt input and csv output files are called PDBbind_core07.
c. Compile it and run it (Execute ( Compile & Run)

d. Output file PDBbind_core07.csv should have 195 entries, one per protein-ligand complex. PDBbind_core07.csv will be the first input file in RF-Score_pred.r.
4. Calculate intermolecular features for training set with RF-Score_desc.c:

a. Open RF-Score_desc.c from Dev-C++ (File( Open Project or File)

b. Make sure that txt input and csv outfile are called PDBbind_refined07-core07.

c. Compile it and run it (Execute ( Compile & Run).

d. Output file PDBbind_refined07-core07.csv should have 1105 entries, one per protein-ligand complex. PDBbind_refined07-core07.csv will be the second input file in RF-Score_pred.r.
5. Build RF-Score and use it to predict the test set:

a. Open RF-Score_pred.r from the R Graphical User Interface. 

b. Set working directory to directory containing all the files mentioned in previous steps (File ( Change dir)

c. Make sure that the package randomForest is installed (Packages( Install Packages, then select closest mirror server and randomForest package).

d. Run RF-Score_pred.r (File ( Source R code)
e. The three figures in the paper will be generated. Another output is RF-Score_pred.csv, which contains the predicted binding affinities (pK or log K units) for the 195 test complexes.
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Notes:

· The PDBbind 2007 core set as specified in http://www.pdbbind.org.cn contains 210 complexes. However, Cheng et al. (2009) J. Chem. Inf. Model. 49, 1079-1093 uses as test set a 2007 core set with the 195 complexes. Note that we are using exactly the same 2007 core set as Cheng et al. (i.e. the 195 complexes listed in PDBbind_core07.txt).
