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Heavy metals, such as mercury and cadmium, are very
toxic in living organisms, which have therefore evolved
various defence and control mechanisms. Even for metals
that are essential for the correct functioning of living or-
ganisms, their presence within the cells has to be tightly
controlled to avoid negative effects. In most cases, and cer-
tainly in the case of cadmium, the actual toxic effect is in
part due to the oxidant properties of these metals.

We have solved the structure of YodA, a novel protein
implicated in cadmium stress is E. coli. This protein has
been suggested as a member of a new family of cadmium-
response proteins in bacteria (1). While there is no se-
quence similarity to proteins with known folds, the three-
dimensional structure shows that YodA is a memeber of
the lipocalin/calycin family. At the same time, we show
that YodA is a metalloprotein, with a high-affinity site for
divalent cations such as zinc, nickel and cadmium.

We shall describe the structure of the protein and pro-
pose hypotheses for its function in bacteria.
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14-3-3 proteins were the first signaling proteins to be iden-
tified as discrete phosphoserine/phosphothreonine binding
molecules. These proteins play an important role in the reg-
ulation of signal transduction, apoptosis, cell cycle control,
and nutrient-sensing pathways [1,2]. The 14-3-3 proteins
are a conserved family of acidic proteins (molecular mass
ranging from 27 to 32 kDa) present in high abundance in all
eukaryotic organisms studied so far. Many organisms ex-
press multiple isoforms; for example, in mammals seven
isoforms have been identified. All 14-3-3 isoforms can
form stable homo and hetero-dimers. Though 14-3-3 pro-
teins perform different functions for different ligands, gen-
eral mechanisms of 14-3-3 action include changes in
activity of bound enzymes, control in sub-cellular localiza-

tion of 14-3-3 bound proteins, and alterations in pro-
tein-protein interactions of bound ligands with other pro-
teins.

Crystal structures of human 14-3-3 zeta and tau
isoforms, and structures of 14-3-3zeta bound to various
peptides representing 14-3-3 binding motifs provided first
structural insight into understanding of the biological func-
tion of 14-3-3 proteins [3,4]. These structures illustrate the
conserved fold of the 14-3-3 proteins, where each mono-
mer is composed of nine antiparallel a-helices, and two
monomers form cup-shaped dimers with a large deep chan-
nel in the center running the length of the dimer. The walls
of the channel contain amphipathic grooves that are ~30 A
long, and residues lining the grooves are mostly conserved
among the different isoforms. Phosphoserine-containing
peptides were observed to bind in an extended conforma-
tion within these grooves. Recently, the structure of
14-3-3zeta bound to an enzyme serotonin N-acetyl-
transferase in complex with a bisubstrate analog, was
solved [5]. This structure allowed to describe how 14-3-3
interacts with an enzymatically active protein - 14-3-3 sta-
bilizes the conformation of an adjacent region in the en-
zyme, causing enhanced substrate binding and product
formation.
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Plectin and its isoforms are versatile cytolinker proteins of
very large size (molecular mass over 500 kDa) that are ex-
pressed in a wide variety of mammalian tissues and cell
types. Biochemical data indicate that plectin plays an im-
portant role in cytoskeleton network organization and reg-
ulation, with consequences for viscoelastic properties of
the cytoplasm and the mechanical integrity and resistance
of cells and tissues. Defects in plectin genes cause
autosomal recessive or dominant hereditary diseases, char-
acterized by severe skin blistering with or without muscu-
lar dystrophy. Plectin has been well characterized
biochemically and genetically. Electron microscopy re-
vealed that the protein has a dumbbell-like structure com-
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prising a central rod domain (approximately 2 000 A long)
flanked by N- and C- terminal globular domains. Each of
these domains contains several subdomains to which bind-
ing sites for various interaction partners have been mapped.
Actin-binding domain (ABD) of plectin is located in prox-
imity to its N-terminus. It consists of two so called calponin
homology (CH) 1 and 2 subdomains.

Crystals of the plectin ABD were grown by the hanging
drop diffusion method. Modification of crystallization con-
ditions resulted in two crystal forms. Data from crystal
form I (P21) were collected at room temperature to 2.0 A
resolution and from crystal form IT (P212121) at cryo tem-
perature to 2.2 A resolution on the EMBL beamlines at the
DORIS storage ring, DESY Hamburg. The structure was
solved by molecular replacement method using utrophin
ABD (PDB code 1QAG) as search model. Structures of
both crystal forms were refined with the program
REFMACS. Recombinant molecule of the plectin ABD is
an a protein consisting of 245 residues which form 11 heli-
ces. The structure is almost identical with the fimbrin ABD
in spite of relatively low amino-acid sequence identity
(23 %) and differs from those of utrophin and dystrophin
mainly in orientation of CHI and CH2 subdomains.
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1,2,3-trichloropropane (TCP) is a toxic synthetic chlori-
nated hydrocarbon known to occur naturally. TCP is resis-
tant to biological and chemical degradation and is often
found as a water pollutant. Thermodynamics calculation
shows that aerobic mineralization of TCP could provide
sufficient energy to sustain microbial growth. The
haloalkane dehalogenase (DhaA) from Rhodococcus sp.
m15-3 hydrolyzes carbon-halogen bonds in a wide range of
haloalkanes, including TCP, to the corresponding (halo)al-
cohol, releasing halide ions. Recently a way how to im-
prove DhaA enzyme to utilize TCP as a substrate by
double-point mutation (C176Y+Y273F) has been pro-
posed by Bosma et al. [1].

The goal of the work was to explain by molecular mod-
eling why is the mutated enzyme more effective than wild
type DhaA. The molecular dynamics method was used to
produce six 1 ns-long simulations; three of them with the
DhaA wild-type in complex with TCP in tree different
binding modes TCP(bm1), TCP(bm2), and TCP(bm3) and
three of them with C176Y+Y273F double mutant of
DhaA.. The binding mode TCP(bml) corresponds to
dehalogenation from Cg atom, while the binding modes
TCP(bm2) and TCP(bm3) relates to the dehalogenation
from either C, atom.

Both simulations of wt/TCP(bml) and Cl176Y+
Y273F/TCP(bml) show that the dehalogenation from Cgis
not possible, due to a sterical hindrance of TCP in the ac-
tive site. Moreover, TCP changes its binding mode from
TCP(bm1) to TCP(bm2) in both these simulations. The
other simulations (wt /TCP(bm2), wt /TCP(bm3), C176Y+
Y273F/TCP(bm2) and C176Y+ Y273F/ TCP(bm3)) show
that TCP frequently adopts a near attack conformation
(NACQ), i.e. conformation appropriate for SN2 attack dur-
ing the whole simulation. Preliminary results indicate that
NAC is more populated in simulation of double mutant
(see Table 1).

Table 1: Population of NAC for studied systems.

System TCP(bm2) TCP(bm3)
wt-DhaA 20.7 % 6.5 %
C176Y+Y273F-DhaA 28.9 % 11.7 %
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