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We refer to our article by Vittoria Cenni et
al. published in the European Journal of
Histochemistry.1 We have observed that Figure
1 A and Figure 2 A were not adequate to clear-
ly represent the results we report in the paper.
Therefore, we have replaced the pictures with
better versions of images reporting the same
experiments. In Figure 1A we show that degra-
dation of the mutated prelamin A form called
progerin in Hutchinson-Gilford progeria
fibroblasts is obtained using rapamycin and it
is driven through the lysosomal pathway, as
demonstrated by LC3 2B activation. In Figure
2A, we support the data showing that the whole
platform of nuclear envelope/lamina partners
is positively affected by reduction of progerin
elicited by rapamycin treatment. The results
reported in our paper are consistent with those
shown in 2011 by Cao and co-workers on
Science Translational Medicine.2 The efficacy
of rapamycin in progeria cells prompted a
group of clinicians in the American Progeria
Research Foundation to include rapamycin in
an upcoming clinical trial. Our paper further
shows that the efficacy of rapamycin in proge-
ria cells is due to its ability to restore key chro-
matin partners of lamin A such as LAP2a and
BAF and to rescue histone H3K9 trimethyla-
tion. A recent paper by Das et al.3 clearly shows
that even in animal models of progeria like the
delta9/delta9 Lmna mouse, restoring H3K9
trimethylation is a key point to obtain rescue
of the pathological phenotype. Further, it has
been reported that rapamycin improves

recruitment of DNA repair factors mimicking a
situation observed in cells from long-lived sub-
jects (Lattanzi et al., 2013).4

We are proud of giving a contribution
through the European Journal of
Histochemistry to the understanding of thera-
peutic approaches for the severe premature
aging disease that affects Hutchinson-Gilford
progeria patients. We thank you for allowing us
to improve the quality and clearness of images
in the Cenni’s 2011 paper, so that a better sup-
port to the available evidence of rapamycin
efficacy in Hutchinson-Gilford progeria and
related progeroid disorders may be offered.
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Figure 1. Rapamycin reduces progerin level in HGPS cells. A) Western blotting evaluation of lamin A/C and progerin in control (CON-
TROL) and Hutchinson Gilford progeria cells (HGPS). Whole lysates from control and HGPS cells untreated (-) or treated (+) with
rapamycin (Rapamycin), MG132 or chloroquine-diphosphate (Cq) were subjected to lamin A/C, LC3-B2 and actin antibodies detec-
tion; B) densitometric analysis of lamin A and C immunolabeled bands detected in control fibroblasts; C) densitometric analysis of
lamin A and C immunolabeled bands detected in HGPS fibroblasts; P=0.0358 for lamin A (rapa), P=0.0298 for lamin A (Mg).
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Figure 1. (Continued) Rapamycin reduces progerin level in HGPS cells. D) densitometric analysis of progerin immunoblotted bands;
P=0.0390 for progerin (rapa); P=0.0458 for progerin (Mg); E) prelamin A, FLAG and LC3-B2 protein levels evaluation in HEK-293
cells expressing FLAG-tagged wild type prelamin A (LA-WT) or progerin (LA-Δ50). Immunolabeled bands observed in untreated (-)
or rapamycin (Rapamycin) and chloroquine-diphosphate (Cq) treated (+) cells are shown; F) densitometric of FLAG immunoblotted
bands; G) RT-PCR analysis of ZMPSTE24 and LMNA mRNA expression in untreated (Nt) and rapamycin-treated HGPS cells (Rapa)
and control (control); 2 -ΔΔCT values are reported relative to untreated control samples. P=0.0236 for LA-Δ50 (rapa); H) ratio between
ZMPSTE24 and LMNA mRNA expression. Values are means of duplicate experiments ± S.D. In B, C, D and F densitometric analysis
of triplicate experiments was performed, and the mean values ± S.D. are reported; asterisk indicates statistically significant difference
with respect to lamin A or progerin densitometry in untreated samples; statistical significance was calculated by the Mann-Whitney
test vs untreated HGPS samples, or cells expressing LMNA constructs.
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Figure 2. Nuclear envelope/lamina proteins in rapamycin treated cells. A) Western Blotting analysis of LAP2α, lamin B1, lamin B2,
emerin and Barrier-to-autointegration factor (BAF) in control and HGPS cells untreated (-) or treated (+) with rapamycin. Actin was
detected as protein loading control. Immunolabeled bands are shown; B) densitometric analysis of LAP2α immunolabeled bands
detected in Western blotting analysis performed in control and HGPS untreated (-) or rapamycin treated cells (+). Asterisk indicates
statistically significant difference, P=0.0319 for HGPS + rapamycin (+) vs untreated HGPS (-); C) prelamin A and LAP2α immunoflu-
orescence labeling performed in untreated (-) or rapamycin treated (+) control cells. Prelamin A was evaluated using a goat-polyclonal
antibody visualized by TRITC-conjugated secondary antibody (red). LAP2α distribution was evaluated using a rabbit-polyclonal anti-
body visualized by FITC-conjugated secondary antibody (green); D) progerin and LAP2α immunolabeling detection performed in
untreated (-) or rapamycin treated (+) HGPS cells. Progerin (progerin) detection was performed using a mouse-monoclonal antibody
visualized by Cy3-conjugated secondary antibody (red). LAP2α distribution was evaluatedusing a rabbit-polyclonal antibody visual-
ized by FITC-conjugated secondary antibody (green). In untreated HGPS cells progerin staining was observed, while LAP2α labeling
was decreased. Rapamycin treatment dramatically reduced progerin labeling and restored LAP2α staining levels; E) Lamin A/C and far-
nesylated-prelamin A detection performed in untreated (-) or rapamycin treated (+) control cells. Lamin A/C (lamin A/C) was evaluat-
ed using a goat-polyclonal antibody visualized by TRITC-conjugated secondary antibody (red). Farnesylated-prelamin A (F-prelamin
A) staining was performed using a rabbit-polyclonal antibody visualized by FITC-conjugated secondary antibody (green). Lamin A/C
was detected in untreated or treated cells at the same levels. F-prelamin A was undetected in both samples; F) Lamin A/C and farnesy-
lated-prelamin A detection performed in untreated (-) or rapamycin treated (+) HGPS cells. Lamin A/C (lamin A/C) was evaluated using
a goat-polyclonal antibody visualized by TRITC-conjugated secondary antibody (red). Farnesylated-prelamin A (F-prelamin A) stain-
ing was performed using a rabbit-polyclonal antibody visualized by FITC-conjugated secondary antibody (green). Lamin A/C staining
was observed at the nuclear lamina of both untreated and treated cells. F-prelamin A staining observed in untreated cells was strongly
reduced by rapamycin treatment.
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Figure 2. (Continued) Nuclear envelope/lamina proteins in rapamycin treated cells. G) prelamin A BAF detection performed in untreat-
ed (-) or rapamycin treated (+) control cells. Prelamin A was stained by a goat-polyclonal antibody visualized by TRITC-conjugated sec-
ondary antibody (red). BAF immunolabeling detection was performed by a rabbit-polyclonal antibody visualized by FITC-conjugated
secondary antibody (green). Prelamin A was undetectable in untreated or rapamycin treated cells. BAF showed a normal cellular distri-
bution in both samples; H) prelamin A and Barrier-to-autointegration (BAF) detection was performed in untreated (-) or rapamycin
treated (+) HGPS cells. Prelamin A was stained by a goat-polyclonal antibody visualized by TRITC-conjugated secondary antibody
(red). BAF was labeled by rabbit-polyclonal antibody and visualized by FITC-conjugated secondary antibody (green). Prelamin A stain-
ing was present at the nuclear lamina of untreated cells while in rapamycin treated cells lamin A precursor was undetectable. BAF
nuclear localization was observed in HGPS untreated cells. The normal BAF nucleo-cytoplasmic cellular distribution was recovered by
rapamycin treatment. In panel C, D, E, F,G and H nuclei were counterstained with DAPI. Scale bar, 10 μm.
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