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Accurate structural models of target proteins are an 
essential component to structure-based drug design 
methods [1, 2]. To aid in this effort, the sequential 
forward floating selection (SFFS) algorithm [3] is 
being applied to protein structure prediction. This 
algorithm demonstrates a reasonable balance 
between optimity of feature selection and efficiency 
while using large datasets such as the protein 
databank (PDB) [4]. The resulting protein structure 
predictions will be used in a study of HIV-1 PR. 

ALGORITHM OVERVIEW AND 
APPLICATION 

We are currently specializing the general-purpose 
SFFS algorithm to apply to protein structure 
prediction. The input to our algorithm is an amino 
acid sequence of a test protein and the output is short, 
ranked list of candidate structures. The three steps to 
the SFFS algorithm are outlined as follows. Briefly, 
the first step (inclusion) identifies the most 
significant feature among unselected features with 
respect to the current set of selected features. In our 
context, features are PDB subsequences and 
corresponding substructures. The second step 
(exclusion) identifies the least significant feature in 
the current feature set and removes it unless it is the 
feature previously added in step 1. The third step is a 
continuation of the feature exclusion process that is 
based on the significance of the least significant 
feature in the current feature set as compared to 
previous feature sets of the same cardinality. The 
resulting set of features (substructures) is a close-to-
optimal set based on the initial set from the PDB. 
These substructures are rotated and linked together to 
form candidate structures representing an amalgam of 
structural information from the PDB. Accurate 
structures can be generated by carefully choosing the 
initial set. Additionally, the algorithm works within a 
reasonable period of time. 

Our protein structure predictions will be used in a 
study of the retroviral protease, HIV-1 PR. This 
protease is the target of several different drugs 
including Saquinavir, Ritonavir, Indinavir, and 
Nelfinavir. Since HIV RT is unable to edit 

transcription errors during nucleic acid replication, 
HIV-1 PR mutates rapidly and can become resistant 
to current drugs. For this reason, there is a continual 
need to develop new drugs, often using structure-
based methods. A study of clinical isolates of HIV-1 
PR [5] revealed five non-contiguous, conserved 
regions of the protein. These five regions will serve 
as benchmarks for structure predictions returned from 
our SFFS algorithm. By varying the sequence of 
HIV-1 PR and examining our resulting structure 
predictions, we can rapidly study which changes 
potentially alter the structure the least (and the most) 
and, therefore, which amino acids are favorable (or 
unfavorable) targets for new drugs. 
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