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PHMM Technology in Chimera

We present HMModeler V2.0 [1], a toolset for UCSF Chimera [2], that guides
through the process of designing and applying profile-HMMs (pHMMs) for
analyzing protein relationships.

We see this process as a sequence of steps in which the system supports
the user by generating default configurations. The intuitive GUI offers a
simultaneous display of multiple sequence alignment (MSA) and 3D
structure and allows for manual refinement of each automatically generated
solution wherever applicable. In particular, HMModeler offers a set of
biologically meaningful meta-parameters to define areas in the MSA with
varying properties such as degree of conservation, desired sequence
patterns and structural stability.
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The approach was tested with SCOP families. Improvements compared
to conventional unsupervised purely sequence based HMM methods are
shown.
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Align Hits

The resulting hits are auto-
matically aligned to the ori-
ginal MSA using the pHMM
for model columns and fur-
ther sequence based meth-
ods elsewhere.
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Start  Superimposed 3D Structures

High quality sequence
alignments are derived
from superimposed
structures [3].

The authors’ PSC++ [4]
system, also integrated
in Chimera, computes a
set of optimal solu-
tions.

Loop

01 Alignment Editor and
Expert Tuning of pHMM

Benefitting from the simultaneous 3D display, the MSA can be edited
and refined manually. The model columns and all pHMM parameters are
automatically set to defaults but may be changed by the user. A set of
- biologically meaningful me-
ta-parameters is available to
designate areas in the MSA
with high/low degree of
conservation and to define
sequence patterns and de-
gree of structural stability in
order to more accurately
trim the resulting pHMM for
§ various applications.
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