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Ni(II) effect on NDRG1 expression. The A549 cells were treated with NiSO4
for 48 hours. After treatment, a huge increase of the monomeric form was
observed in the cytoplasm (A). A fainty band corresponding to the tetramer
of the protein was visible both in the absence and in the presence of Ni(II
after longer exposition to the antibody (B).

NDRG1 is a human protein of 43 kDa, member of the NDRG family. This
protein works as regulator of tumor progression and its up-regulation in lung
cancer is associated to higher cancer aggressiveness and worse prognosis
(Du, Jiang, and Fan 2018).

NDRG1 struture, showing the α/β hydrolase fold in the N-terminal domain
and the Ni(II) binding site in the intrinsically disordered C-termini (Zoroddu
et al. 2009), as well as the phosphorylation sites (A) (Fang et al. 2014).
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Pink: human NDRG1 (6ZMM)
Yellow: human NDRG2 (2XMQ)

Blue: human NDRG3 (6I4B)

NDRG protein sequences alignement with prediction of secondary structure
(α-helix in yellow, β-strands in cyan). The C-terminus is in bold and the
decapeptide repetition with Ni(II) binding activity in red (B).
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NDRG1, a new possible target in lung cancer therapy Ni(II) induces NDRG1 expression in A549 cells
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Isothermal titration calorimetry.
Raw titration data represent the
thermal effect of injections of
Ni(II) onto the protein solution
containing NDRG1wt (A) or the C-
terminal domain (C). Normalized
heat reaction data for the binding
events (B,D). Dependence of the
C-terminal domain affinity for
Ni(II) on pH (E).
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Circular dichroism. Far UV-CD for NDRG1wt (A) and C-terminal domain (B) in
the absence and in the presence of Ni(II). The experimental data are
represented as circles, and the best fit, obtained from a quantitative data
analysis, is represented as a solid line.

SEC-MALS-QELS. Plot of the molar mass distribution of NDRG1wt (A) and C-
terminal domain (B) in the absence and in the presence of Ni(II). The solid
lines indicate the SEC elution profiles monitored by the refractive index
detector, while the dots are the weight-averaged molecular mass.

NDRG1 binds nickel Ni(II) slightly influences protein structure
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15N–1H TROSY HSQC spectrum of the
C-terminal domain, acquired on a 1.2
GHz spectrometer at 298 K with the
assigned peaks labelled (A). Secondary
structure propensity (SSP) derived
from backbone chemical shifts (helical
propensity in red; beta-sheet
propensity in cyan) plotted vs. residue
number (B). Random Coil Index (RCI)
order parameters S2 plotted vs.
residue number (C).
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CW-EPR. Chemical structure of the maleimido proxyl nitroxide label (A). Protocol
for the preparation of spin labelled protein with nitroxide probes to be studied by
EPR/DEER spectroscopies (B). X-band CW-EPR spectrum of the NDRG1 variants

with a single labelling site (C)

The human protein NDRG1 is characterized by an intrinsically disordered region
localized in its C-terminal domain. The structural and biophysical analysis applied to
study this region confirm its high flexibility and the structural-dynamic relantionship
will be further investigated by in cell EPR, delivering the protein both into Escherichia
coli and HeLa cells.
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The C-term has a low proton signal dispersion C-term structural dynamics by SDSL-EPR

Conclusions and future perspective


