Poster Sessions

'Brown University, Molecular Biology, Cell Biology & Biochemistry, Box
G-E139, Providence, Rhode Island, 02912, USA, *Brown University,
Providence, Rhode Island, 02912, USA, *Brown University, Providence,
Rhode Island, 02912, USA, *Brown University, Providence, Rhode Island,
02912, USA, *Brown University, Box G-E4, Providence, Rhode Island,
02912, USA, E-mail:David_Critton@brown.edu

Cells of the immune system have inherently high levels of tyrosine
phosphorylation. In fact, they express more genes encoding protein
tyrosine kinases (PTKs) and protein tyrosine phosphatases (PTPs)
than nearly any other cell type. One PTP expressed exclusively
in cells of the immune system is hematopoietic protein tyrosine
phosphatase (HePTP). HePTP functions to negatively regulate
the activation of T cells, and it does so by dephosphorylating
and inactivating its only known substrates, the mitogen-activated
protein kinases (MAPKs) Erk1/2 and p38. The importance of this
regulation is highlighted by the fact that dysregulation of HePTP is
associated with several diseases of the immune system, including
acute myelogenous leukemia and non-Hodgkins lymphoma. In order
to understand the molecular basis of the HePTP:MAPK interaction,
we have generated a series of HePTP substrate-trapping mutants
(STMs) in order to selectively populate an HePTP:MAPK peptide
dephosphorylation complex. STMs have low catalytic activities yet
retain high affinities for their substrates. We first determined the
biochemical and biophysical characteristics of these HePTP STMs
to identify those STMs most suitable for structural studies. We then
crystallized and determined the structures of several HePTP STMs
in both their apo forms and in complex with two distinct substrate
peptide mimetics, e.g. peptides that correspond to the singly- and
dually-phosphorylated activation loop of the MAPK Erk2. Finally,
we describe how this biochemical, biophysical and structural data
has allowed us to identify, for the first time, the structural features
of HePTP that confer such a high degree of specificity for its MAPK
substrates.
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While protein tyrosine kinases (PTKs) have been extensively
characterized in eukaryotes, far less is known about their
emerging counterparts in prokaryotes. The inner-membrane Wzc/
Etk protein belongs to the bacterial PTK family, which plays a
critical role in regulating the polymerization and transportation of
virulence-determining capsular polysaccharide (CPS). The kinase
utilizes a unique two-step activation mechanism centering on the
intraphosphorylation of a tyrosine residue, although the specific
detail remains unknown. Herein we report the first crystal structure
of a bacterial PTK, the C-terminal kinase domain of E. coli tyrosine
kinase (Etk) at 2.5A resolution. The folding of the Etk kinase domain
in bacteria differs markedly from that in eukaryotic PTKs. Based on
the structure and supporting mass spectrometric evidence of the PTK
observed, a unique activation mechanism is consequently proposed
that involves the regulation of the phosphorylation of a single
tyrosine residue at position 574 and its specific interaction with a
previously unidentified key arginine residue at position 614 (R614) to
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unblock the active site.
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Sulfate-reducing bacteria Desulfovibrio vulgaris can generally use
hydrogen and organic acids as electron donors for sulfate reduction.
Sulfate reduction and hydrogen oxidation are spatially separated
in the cytoplasm and periplasm, respectively. It has been proposed
that electron transport linking periplasmic hydrogen oxidation
to cytoplasmic sulfate reduction is mediated through the high-
molecular-mass cytochrome redox protein complex (the Hmc
complex). Two genes (rrfl and rrf2) encoding response regulator
proteins with a putative function in the regulation of gene expression
are present immediately downstream from the structural genes of the
hmc operon. The deletion of the rrfl, 2 genes gives rise to increased
hmc operon expression. In order to understand the regulation
mechanism of Hmc complex expression, we tried to determine
the crystal structure of the response regulator proteins (Rrfl and
Rrf2). We cloned the rrfland
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ERK is a member of MAP kinase family that regulates cell growth
and differentiation in response to extracellular stimulation. ERK
consists of two major isoforms, ERK1 and ERK2, which have a high
degree of amino acid sequence homology and are different from
each other in the intravital behavior. In order to investigate in vivo
function of ERK1, we determined the crystal structure of human
ERKI1 complexed with 5-iodotubercidin, a potent inhibitor. Purified
ERK1 was identified as auto-phosphorylated protein at Tyr204 by
Western blot experiments. Crystals of the complex were obtained
using a reservoir solution of 30% PEG4000, 0.2 M lithium sulfate,



