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INTRODUCTION

Single point mutation in LMNA gene (1824C>T;G608G)1

Metabolic dysfunction

Cardiovascular dysfunction

LIPODYSTROPHY
2

Musculoskeletal dysfunction

Skin abnormalities

AIM: To investigate the therapeutic potential of adipose tissue in mitigating the aging

phenotype of Hutchinson-Gilford progeria syndrome (HGPS), by elucidating its effects on i)

cellular aging mechanisms; ii) the aging phenotype in an HGPS mouse model

(LmnaG609G/G609G mice).
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Conditioned medium from adipogenesis delays the hallmarks of aging in HGPS fibroblasts

1

HGPS + 50 % CM

Y-H2AX intensity

HGPS + 50 % CM

decreases in progerin accumulation decreases extracellular matrix alteration

rescues nuclear morphology

decreases DNA damage

decreases in cellular senescence markers

H
G

P
S

H
G

P
S

 +
 5

0
 %

 C
M

1. Eriksson, M. et al. (2003) Recurrent de novo point mutations in lamin A cause Hutchinson-Gilford progeria syndrome. Nature 423, 293-298. 10.1038/nature01629

2. Costa, D.G. et al. (2023). Lipodystrophy as a target to delay premature aging. Trends in Endocrinology & Metabolism .10.1016/j.tem.2023.10.006

2

Impact of subcutaneous adipose tissue on lipodystrophy  in Lmnag609g/G609G mice

Impact of subcutaneous adipose tissue on LmnaG609G/G609G phenotype

Impact of subcutaneous adipose tissue on the behavior of Lmnag609g/G609G mice
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Figure 4. Impact of subcutaneous adipose tissue on body weight and metabolic parameters

(a-f). (a-b) Body weight gain of Strategy for subcutaneous adipose tissue in LmnaG609G/G609G as the 

weight gain between the beginning and the end of the study. (c-d) Glucose tolerance test (GTT) and 

(e-f) insulin tolerance test (ITT) in mice. (A) Glucose tolerance and insulin tolerance tests were 

performed in mice after 6 hours of  fasting. Data are expressed as the mean ± SEM. N = 6 per group. 
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These preliminary results support that adipose tissue could be a potential therapeutic target to mitigate 

the progression of premature aging in HGPS.

1 Conditioned medium of adipogenesis attenuates the accumulation of progerin, senescence markers and

improves circularity;

3

2 After 10 weeks, the strategy using subcutaneous adipose tissue contributes to reversing partial 

lipodystrophy;
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Figure 2. Conditioned medium from adipogenesis 

rescues nuclear morphology in HGPS fibroblasts. (e–

g) (e). Images are representative of three independent 

experiments. Scale bar, 10 μm. Quantification of the 

number of misshapen nuclei (f) and nuclear circularity (g) 

upon conditioned medium. Data are expressed as the 

mean ± SEM, at least, three independent experiments, 

and are expressed as a percentage of HGPS. **p < 0.01, 

significantly different from HGPS, as determined by 

Student's t test. HGPS, Hutchinson-Gilford progeria 

syndrome.

e f g

Figure 3. Conditioned medium from adipogenesis 

mitigates cellular senescence in HGPS fibroblasts. (h-

k). (h-i) Quantitative polymerase chain reaction analysis

mRNA levels of (h) CDKN2A and CDKN1A, (j) Images are 

representative of three independent experiments. Scale 

bar, 100 μm. (k) Conditioned medium decreases cellular 

senescence, as determined by SA-β-Gal activity. Data are 

expressed as the mean ± SEM, at least, three 

independent experiments, and are expressed as a 

percentage of HGPS. *p < 0.05, significantly different from 

HGPS, as determined by Student's t test. HGPS, 

Hutchinson-Gilford progeria syndrome.
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a b c d

Figure 1. Conditioned medium from adipogenesis decreases progerin accumulation, extracellular alterations and DNA damage in HGPS fibroblasts. (a–d) (a-b) Quantitative polymerase chain

reaction analysis mRNA levels of (a) Progerin and MMP1, (c-d) Conditioned medium decreased γ-H2AX immunoreactivity. Cells were immunolabeled for γ-H2AX (red). Images are representative of 
three independent experiments. Scale bar, 20 μm. Data are expressed as the mean ± SEM, at least, three independent experiments, and are expressed as a percentage of HGPS. *p < 0.05, **p < 0.01, 

significantly different from HGPS, as determined by Student's t test. HGPS, Hutchinson-Gilford progeria syndrome.
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Figure 5. Impact of subcutaneous adipose tissue on behavior (a-h). Locomotor activity and 

anxiety-like behavior in Open field test: and cognitive performance in the Y-maze (g,h). (a) velocity 

(b) mean velocity in center area and © mean velocity in periphery area, (d) total distance traveled, (e) 

total distance in the center area, and (f) total distance in the periphery area. Y-maze: animals were 

individually placed in the start arm of the apparatus and allowed to explore freely the entire maze. 

Behavior was video-monitored for a 5 min time period and data are shown as number of total 

entries (g) and % time spent in the other and novel arms (h). All data are expressed as 

mean ± SEM. N = 6 per group. 

Visceral adipose tissue weight

Figure 6. Impact of the strategy on adipose tissue viability and on lipodystrophy (a-d). (a-c) Representative images of hematoxylin–eosin-stained sections of subcutaneous adipose tissue using for strategy 

(a), subcutaneous adipose tissue of sham- and subcutaneous adipose tissue LmnaG609G/G609G mice. Scale bar, 20 μm. (d) Size of the visceral adipose tissue (VAT), expressed as a percentage of % of body weight in 

3 months-old sham- and subcutaneous adipose tissue LmnaG609G/G609G mice. Data are expressed as the mean ± SEM. N = 6 per group. 
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