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Sulforaphane Can Not Protect Human Fibroblasts
From Repeated, Short and Sublethal Treatments with
Hydrogen Peroxide
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Abstract: A delicate balance of reactive oxygen species (ROS) exists inside the cell: when the
mechanisms that control the level of ROS fail, the cell is in an oxidative stress state, a condition that can
help aging processes. To contrast the pro-aging effect of ROS, the supplementation of antioxidants has
been recently proposed. Sulforaphane (SFN), is an isothiocyanate isolated from Brassica plants that
has been shown to modulate many critical factors inside the cells helping to counteract aging process.
In the present work, we exposed human dermal fibroblast to short, sublethal and repeated treatments
with hydrogen peroxide for eight days, without or in combination with low concentration of SFN.
Hydrogen peroxide treatments do not affect the oxidative status of the cells, without any significant
change of the intracellular ROS levels or the number of mitochondria or thiols in total proteins.
However, our regime promotes cell cycle progression and cell viability, increases the anti-apoptotic
factor Survivin, decreases Lamin B1 and increases DNA damage, measured as number of foci positive
for v-H2AX. On the other hand, the treatment with SFN alone seems to exert a protective effect
increasing the level of p53 than can block the expansion of possible DNA damaged cells. However,
continued exposure to SEN is not able at this concentration to protect the cells from stress induced by
hydrogen peroxide.

Keywords: oxidative stress; sulforaphane; fibrobalsts; lamin

Int. ]. Environ. Res. Public Health 2019, 16, 5; d0i:10.3390/ijerph16010005 www.mdpi.com/journal/ijerph


http://www.mdpi.com/journal/ijerph
http://www.mdpi.com
http://www.mdpi.com/1660-4601/16/1/5?type=check_update&version=1
http://dx.doi.org/10.3390/ijerph16010005
http://www.mdpi.com/journal/ijerph

Int. |. Environ. Res. Public Health 2019, 16, 5 20f3

Supplementary Materials

Y

CTRL

SFN +H,0,

[N

000| |000| |000| [000

000Q] [000| |000]| |000
[stoe |

Growth ISI“::IV'Vth Treatment with H,0,
medium edium 154M or 25 pM

+ SNF

Figure S1. Schematic time line of the treatments with hydrogen peroxide alone or in combination
with SEN.
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Figure S2. Level of expression of Nrf2 in SFN treated cells. Protein obtained from subconfluent cells
(15 pug) treated for eight days with 1 uM SFN were loaded on 12% SDS-PAGE gel and transferred on
PVDF using the TranBlot Turbo Transfer System Bio-Rad. The membrane was incubated overnight at 4
°C with anti-Nrf2 (1:2000, ENZO cod. ADI-KAP-TF125). Anti-betaactin antibody (1:10,000, ab11003,
Abcam) was used as housekeeping. Signals were quantified by densitometric analysis using Image]. ***
p < 0.01 versus untreated cells.
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Figure S3. Immunoflorescence of survivin. Subconfuent cells (untreated or treated with hydrogen
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peroxide or SEN alone or in combination) were plated on coverslips, fixed with 3.7% paraformaldehyde
and incubated overnight at 4 °C with anti-Survivin (1:250, NB500-201, Novus Biological). The images
were acquired with a Leica TCS NT confocal microscope. Here is shown the quantification of the
nuclear fluorescence (see Materials and Methods). The bars show the mean and statistic errors of at
least two independent experiments.
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