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Plant Glutathione S-transferases (GSTs) are a highly diverse
superfamily of abundant soluble proteins with largely unknown
physiological roles. These enzymes generally catalyse the transfer of
glutathione to various co-substrates containing an electrophilic centre.
Plant GSTs have been shown to play a critical role in the detoxification
of xenobiotic compounds such as herbicides by conjugating these
compounds to glutathione [1].

Black Grass (4lopecurus myosuroides, Am) is a problem weed in
cereal crop production in wide parts of the northern hemisphere due
to its ability to develop multi-herbicide resistance. The high level of
resistance has been linked to the up-regulation of one certain member
of the GST superfamily, namely, AmGSTF1 [2]. In order to further
elucidate the molecular mechanism of glutathione conjugation and
detoxification we have determined the crystal structures of AmGSTF1
in two different modifications. Diffraction data to a resolution of better
than 2.0 Angstrom were collected at the Swiss Light Source protein
crystallography beam lines X06SA and X10SA [3]. The structure was
solved by molecular replacement using PHASER [4] and refined with
Refmac [5].

The crystal structure shows the family GST fold with the active site
blocked by interaction with a symmetry-related cysteine mimicking
the glutathione-substrate. Co-crystallisation experiments with various
substrate analogues are currently underway with the ultimate goal of
unravelling the enzymatic mechanism.
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Thioredoxin-interacting protein (TXNIP) is a binding partner of
thioredoxin (TRX) and acts as a negative regulator of TRX function
[1, 2]. TXNIP expression is robustly induced under a variety of stress
stimuli including high glucose, heat shock, UV, H,0, and mechanical
stress, while the expression and protein levels of TRX remain the same
or down-regulated. The overall consequence of the elevated levels of
TXNIP and the subsequent TXNIP-TRX association is an inhibition
of the many biological activities of TRX and cellular oxidative stress.
Elevated TXNIP expression and the resulting cellular consequences
have been demonstrated to contribute to the pathologies of diabetes and
cardiovascular disease [3]. More recently, TXNIP has been shown to
be directly involved in glucose and lipid metabolism [4], and has been
identified as a binding partner and an activator of the inflammasome
[5]. Many studies support the hypothesis that disrupting the interaction
between TXNIP and TRX may be therapeutically beneficial in
conditions such as diabetes and cardiovascular disease [6, 7]. Given

the pivotal role in a number of important biological pathways and its
potential as a drug target, the high-resolution structure of TXNIP would
be of great value.

Based on primary sequence, TXNIP is remotely (~10% sequence
identity) related to P-arrestins, which include the visual arrestins.
While overall structure of TXNIP is predicted to be similar to that of
B-arrestins, some features of B-arrestins appear not to be present in
TXNIP.

In order to pursue the crystallographic studies of human TXNIP,
we have identified an expression system that allows us to produce large
amounts of pure protein. Thus far, we have crystallized the N-terminal
domain of TXNIP. The crystals belong to a monoclinic space group P2,
with cell parameters a=79, b=179, c=88 A, b=113°. A complete data set
was collected using an ADSC Q210 detector on the MX1 beamline at
the Australian synchrotron. The calculated Matthews coefficient (V,,)
of 31.16 A’Da"! for the asymmetric unit indicates the possible presence
of at least eight to as many as twelve molecules per asymmetric unit
with the solvent content ranging from 50-70%. A native Patterson map
ruled out any translational symmetry present in the crystals. However,
several two-fold axes perpendicular and also possibly along the
crystallographic axis are detected by a self-rotation function calculated
to various resolution ranges. The crystal structures of several B-
arrestins as well as theoretical models of TXNIP are available for use
in molecular replacement.
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Galectins are a family of carbohydrate binding proteins which all
possess at least one conserved carbohydrate recognition domain (CRD)
[1]. CRDs of several galectins have been structurally characterized and
all contain a single B-galactoside binding site. Over the last decade a
considerable body of evidence has accumulated implicating Galectin-3
in cancer progression [2]. Galectin-3 is unique among other galectins
in that it contains a non-CRD N-terminal domain of unknown structure.
This domain harbors a functional cleavage site (Ala62-Tyr63) that serves
as a substrate for the matrix metalloproteinases (MMP) gelatinases
MMP-2 and -9 [3]. These MMPs are well known to facilitate cancer
dissemination. Our immunohistochemical studies using archival human
breast cancer specimens and antibodies specific for cleaved and non-
cleaved Galectin-3 showed that while Galectin-3 is abundant in both
low-and high-grade human breast cancers, it is almost all cleaved in
high-grade lesions. Furthermore, we have demonstrated that addition of

C309




