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Abstract

Continued development of our probabilistic approach to NMR
data collection has led to the combination of adaptive,
reduced dimensionality data collection (HIFI-NMR) with
automated assignment (PINE). The new approach is called
HIFI-PINE. In response to requests from PINE users, we have
added additional experiments to those supported. More
robust and efficient methods for spectral data collection and
signal recognition are being implemented. Data collection and
analysis are supported on both Varian and Bruker
spectrometers. Intermediate and final results can be analyzed
graphically, respectively, with HIFI-Enhancer and PINE-
SPARKY. Final results are submitted to the TARA software
tool, which generates probabilistic torsion angle restraints for
entry into structure determination programs. A high-
throughput server (powered by Condor) for CS-Rosetta is now
available from the BMRB website.
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Newton

Newton approaches signal recognition and parameter estimation
by model fitting. As an augmentation/replacement for “peak-
picking”, Newton builds an n-D spectrum to match FT-processed

data and thus seeks to eliminate manual filtering of peak lists.
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DATA: Expanded region of the experimental 15N-HSQC spectrum

of a 118-residue protein. The X's denote signals detected by

Newton in the model shown below.
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MODEL: Newton analyzed the experimental time-domain data to

extract amplitudes, frequencies (equivalent to peak picking),

and line widths for detected peaks. The spectrum calculated

from the model is shown (note the absence of noise).

HIFI-PINE

HIFI-NMR (fast data collection) and PINE (automated chemical shift
assignment and secondary structure determination) are two of the major
methods that have substantially reduced the data collection and analysis
time in protein NMR. HIFI-PINE aims to integrate automated and adaptive
data collection (HIFI-NMR) with automated data analysis (HIFI-PINE). The
iterative approach combined with feedback from the assignment module
ensure the acquisition of adequate NMR signal / noise and high quality
chemical shift information (peak lists); these, in turn, yield superior
backbone and sidechain resonance assignments, and secondary
structure prediction in less time. The correlation of associated peaks
across spectra, along with the HIFI-Enhancer visualization tool, alleviates
the need for post-processing in the fast data collection approach. The
main core of HIFI-PINE (yellow boxes) has been successfully tested on
small proteins. The final integrated tool (with incorporation of the green
boxes) will support fully automated protein structure determination from
chemical shifts data alone.

Probabilistic network implemented in HIFI-PINE
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HIFI-Enhancer

Fully automated structure determination is
one of the main goals of structural genomics.
However, in practice some proteins are not
amenable to fully automated approaches. For
these difficult proteins, manual intervention is
inevitable. The HIFI-Enhancer interface
presents the automated picked peaks in each
plane, links all peaks in a series of tilted
planes (along with the orthogonal planes) to
the spin systems, and enables manual
correction of peak picking and spin system
assembly.

PINE-SPARKY

PINE-SPARKY is a powerful tool for
visualizing and editing the probabilistic
assignments provided by PINE. In
PINE-SPARKY, multiple possible
assignments for a peak are displayed
next to the peak, color coded by their
probabilities. The user can then select |

which alternative is correct and L
remove the incorrect labels.

“PINE Graph Assigner” is a graphical diagram
window in PINE-SPARKY that displays all the
atoms and their probabilistic assignments
from the selected residue as well as the M
atoms in the adjacent residues. One can
easily assign or unassign one or multiple
peaks in the interface. =

TARA

TARA predicts an area in ¢, @ (Ramachandran) space for each residue
from its chemical shifts.

Then as the
final step
TARAS5p
provides a
more refined
angle
prediction.

TARA output

TARA-CYANA

TARA output (including multiple ambiguous torsion angle constraints)
can used as input to CYANA for better structure calculation through our
TARA-CYANA interface.

Boundary
recognition derived
from our combining
boxes algorithm is a
critical part of TARA-
CYANA.
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CS-Rosetta server

The addition of a publicly accessible CS-Rosetta server now allows for the
deposition of chemical shift data, which are then processed through the
CS-Rosetta software suite using the Condor distributed computing
architecture at the BMRB (University of Wisconsin Madison). When decoy
generation is complete the depositor is provided with a graph of the RMSD
vs. respective energy of the decoys that were el il Ao
generated. This allows the author to determine if :
the results are meaningful. They are also
provided the option to download the rest of the
data generated by the CS-Rosetta run. This
service is provided in the interest of improving
the availability of tools for validating structures ¥
and for ab initio structure generation. ]
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