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Global Analysis of Protein Activities Using Protein
Chips

Heng Zhu', Metin Bilgin', Jason Ptacek?, David Hall?
Antonio Casamayor?, Paul Bertone', Nelson Lopez:, Ning
Lan?, Ronald Jansen?, Scott Bidlingmaier?, Geeta Devgan',
Perry Miller, Mark Gerstein?, Michael Snyder*?
‘Department of Molecular, Cellular, and Developmental
Biology, *Department of Molecular Biophysics and
Biochemistry, Yale University, New Haven, Connecticut
06520

The genomes of awide variety of organisms have now been
sequenced; a major challenge ahead is to understand the
function, regulation and modification of the many encoded
gene products. We have been carrying out proteomics
approaches to the identification and anaysis of signalling
pathways in yeast. 121 of 122 protein kinases were cloned
and purifed from yeast as GST fusions and analyzed for
their ability to phosphorylate 60 different yeast substrates.
More than 93% of the kinases exhibited activities that are 5
fold or higher, relative to controls, including 18 of 24 previ-
ously uncharacterized kinases. Many protein kinases had
novel activities; for example 27 yeast kinases were found to
phosphorylate Tyr. In addition, we have now cloned 6000
open reading frames and overexpressed their corresponding
proteins. The proteins were printed onto slides at high spa-
tiad density to form a yeast proteome microarray and
screened for their ability to interact with a variety of differ-
ent proteins, nucleic acids and phospholipids. Asexamples,
we have probed yeast proteome chips with calmodulin and
six different phospholipids. These studies revealed many
new calmodulin and phospholipid-interacting proteins;, a
common potential binding motif was identified for many of
the calmodulin-binding proteins. Thus, microarrays of an
entire eukaryotic proteome can be prepared and screened for
diverse biochemical activities. They can also be used to
screen protein-drug interactions and to detect posttransla-
tional modifications.
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Formation of the Folding Nucleus of src-SH3 Domain
from Denatured Conformations Investigated Through
Biased Molecular Dynamics Simulations

Giovanni Settanni*, Joerg Gsponer', Amedeo Caflisch*
"University of Zurich, Winterthurerstrasse 190, Zurich, 8057
Switzerland

The experimentally well-established folding characteristics
of the SH3 domains, that comprise a description of their
transition state] 1-3] represent a sort of testing table for the-
oretical investigations on protein folding. We performed
parale al-atom molecular dynamics simulations of the

SH3 protein domain with an implicit solvation model.
Starting from denatured conformations, by rescueing and
restarting only trgjectories that got closer and closer to the
transition state ensemble[4], we have been able to obtain
conformations where the putative folding nucleus of the
protein consisting in a three-stranded 3-sheet [1] is com-
pletely formed. Several conformational pathways have been
identified.

[1] Riddle D.S. et al., Nature Struct. Biol., 6, (1999), 1016-
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[3] Martinez J.C. et al., Nature Struct. Biol., 6, (1999), 1010-
1016

[4] Gsponer J., Caflisch A., Proc. Natl. Acad. Sci. USA,
(2002), 99, 6719-6724
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Effects of Ca* and Temperature on the Force-generating
Transition in Cardiac Muscle Studied by Photolysis of
Caged-phosphate

Hunter Martin*, Marcus Bell?, Richard Hager', Robert J.
Barsotti*

Thomas Jefferson University, 1020 Locust St, Philadelphia,
Pennsylvania 19107-6731, Z2Philadelphia College of
Osteopathic Medicine, 4190 City Ave, Philadelphia,
Pennsylvania 19131

We have shown that below 20°C the step determining Kp; in
skinned guinea pig trabeculae may shift from the force gen-
erating transition to a different step, perhaps cross-bridge
formation (Biophys J. 80:586a, 2001) implying kpj should
be calcium sensitive at lower temperatures. To test this
hypothesis, we have measured kp; at afixed final [Pi] (ini-
tial + photoreleased @ 1.4mM) at different [Ca®*] and at
either 24° or 14°C. At 14°C and full activation (pCa4.5) kp;
was 5.87 £ 0.54 sec* (mean £ sem, n= 9) decreasing ~40%
to 342 + 0.92 sec* a pCa 5.34 (P/Po~0.4). At 24°C pCa
5.93 (P/Po~0.4) kpj was not significantly different than kp;
at full activation (26.30 + 3.9 sec* at pCa 5.93 vs. 284 +
2.87 sect at pCa 4.5). This suggests that Ce* control of
cross-bridge kinetics differs at the two temperatures: at high-
er temperatures the force-generating transition is Ca?*-insen-
sitive, while both cross-bridge formation and the force-gen-
erating transition are Ca®*-sensitive at lower temperatures.
Alternatively, Ca? control is exerted at the cross-bridge for-
mation step at both temperatures, but at 14°C, kp; is gov-
erned by aforce generating transition that is slow compared
to a Ce?*-sensitive equilibrium at the cross-bridge formation
step and therefore sensitive to it.



