
B R I E F C U T T I NG EDG E R E PO R T

O b e s i t y B i o l o g y a n d I n t e g r a t e d P h y s i o l o g y

Fas (CD95) expression in adipocytes contributes
to diet-induced obesity

Stephan Wueest1,2 | Chiara Scaffidi1,2 | Pim P. van Krieken1,2 |

Nils K. Konrad1,2,3 | Christian Koch3 | Michael S. F. Wiedemann1,2 |

Anne Goergen1,2 | Marcela Borsigova1,2 | Ioannis G. Lempesis4,5,6 |

Jonas Fullin3 | Konstantinos N. Manolopoulos5,6 | Steffen Böttcher3 |

Gijs H. Goossens4 | Matthias Blüher7,8 | Daniel Konrad1,2,9

1Division of Pediatric Endocrinology and Diabetology, University Children’s Hospital, University of Zurich, Zurich, Switzerland

2Children’s Research Center, University Children’s Hospital, University of Zurich, Zurich, Switzerland

3Department of Medical Oncology and Hematology, University of Zurich and University Hospital Zurich, Zurich, Switzerland

4Department of Human Biology, NUTRIM School of Nutrition and Translational Research in Metabolism, Maastricht University Medical Center+, Maastricht, The

Netherlands

5Institute of Metabolism and Systems Research (IMSR), College of Medical and Dental Sciences, University of Birmingham, Birmingham, UK

6Centre for Endocrinology, Diabetes and Metabolism, Birmingham Health Partners, Birmingham, UK

7Medical Department III–Endocrinology, Nephrology, Rheumatology, University of Leipzig Medical Center, Leipzig, Germany

8Helmholtz Institute for Metabolic, Obesity and Vascular Research (HI-MAG) of the Helmholtz Zentrum München at the University of Leipzig and University Hospital

Leipzig, Leipzig, Germany

9Zurich Center for Integrative Human Physiology, University of Zurich, Zurich, Switzerland

Correspondence

Stephan Wueest and Daniel Konrad, Division

of Pediatric Endocrinology and Diabetology,

University Children’s Hospital, University of

Zurich, Steinwiesstrasse 75, CH-8032 Zurich,

Switzerland

Email: stephan.wueest@kispi.uzh.ch and

daniel.konrad@kispi.uzh.ch

Funding information

Swiss National Science Foundation,

Grant/Award Numbers: 310030-179344,

310030-215451; Maastricht University;

University of Birmingham; Deutsche

Forschungsgemeinschaft, Grant/Award

Number: 209933838

Abstract

Objective: Induction of browning in white adipose tissue (WAT) increases energy

expenditure and may be an attractive target for the treatment of obesity. Since acti-

vation of Fas (CD95) induces pathways known to blunt expression of uncoupling pro-

tein 1 (UCP1), we hypothesized that Fas expression in adipocytes inhibits WAT

browning and thus contributes to the development of obesity.

Methods: Adipocyte-specific Fas knockout (FasΔadipo) and control littermate (FasF/F)

mice were fed a regular chow diet or a high-fat diet (HFD) for 20 weeks. Energy

expenditure was assessed by indirect calorimetry, and browning was determined in

subcutaneous WAT. In vitro, UCP1 was analyzed in subcutaneous murine adipocytes

treated with or without Fas ligand. Moreover, FAS expression in WAT was correlated

to UCP1 and percentage of body fat in human individuals.

Results: HFD-fed FasΔadipo mice displayed reduced body weight gain and blunted

adiposity compared to control littermates. Concomitantly, whole-body energy
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expenditure and WAT browning were elevated. In cultured adipocytes, Fas ligand

treatment blunted isoproterenol-induced UCP1 protein levels. In support of these

findings in rodents, FAS expression in WAT correlated negatively with UCP1 but posi-

tively with adiposity in human individuals.

Conclusions: Fas activation in adipocytes contributes to HFD-associated adiposity

in rodents and may be a therapeutic target to reduce obesity and associated

diseases.

INTRODUCTION

The activation of brown adipose tissue (BAT) and/or induction of

white adipose tissue (WAT) browning may be attractive strategies

to combat obesity and associated diseases [1–3]. The latter is char-

acterized by increased expression of uncoupling protein 1 (UCP1),

leading to energy dissipation via heat production [4]. In obesity,

WAT browning may be suppressed by inflammatory cytokines. Of

note, we previously found that activation of the tumor necrosis

factor receptor superfamily member Fas (CD95 antigen) induces

the latter [5], suggesting that Fas activation may negatively affect

WAT browning. This finding is in line with the notion that Fas acti-

vation plays an important role not only in programmed cell death

(apoptosis) but also in the induction of nonapoptotic signaling cas-

cades such as inflammatory pathways [6, 7].

Since obesity is associated with elevated Fas expression in white

adipocytes [5, 8], we hypothesized that Fas activation in adipocytes

inhibits WAT browning and thus contributes to the development of

obesity. To this end, experiments in high-fat diet (HFD)-fed

adipocyte-specific Fas knockout (FasΔadipo) mice were performed.

Moreover, we aimed to translate our findings in rodents to humans

using WAT from individuals with or without obesity.

METHODS

Humans

In a cross-sectional study of 302 individuals (205 women, 97 men;

body mass index [BMI] range: 16.9–85.5 kg/m2; age range:

16–90 years), we investigated FAS and UCP1 mRNA expression in

subcutaneous and visceral WAT samples collected during elective

laparoscopic abdominal surgery as described previously [9]. The study

was approved by the Ethics Committee of the University of Leipzig

(approval no: 159-12-21052012) and performed in accordance with

the Declaration of Helsinki.

Animals

To obtain adipocyte-specific Fas depletion (FasΔadipo), mice with

floxed exon IX of Fas [5, 10, 11] were crossed to mice expressing Cre

under the adiponectin promoter (AdipoqCre). All protocols conformed

to the Swiss animal protection laws and were approved by the Can-

tonal Veterinary Office in Zurich, Switzerland (ZH111/2021).

RESULTS

Reduced body weight gain and adiposity in HFD-fed
FasΔadipo mice

To investigate whether Fas expression in adipocytes affects body

weight gain, male adipocyte-specific Fas knockout (FasΔadipo) and

floxed control littermate (FasF/F) mice were fed a regular chow diet or

HFD for 20 weeks. As intended, Fas protein levels were markedly

reduced in isolated white adipocytes but not in other tissues of

FasΔadipo mice compared to control littermates (Figure 1A; Figure S1A).

Study Importance

What is already known?

• Increasing browning of white adipose tissue (WAT) may

be an attractive strategy to combat obesity and associ-

ated diseases.

• Activation of Fas (CD95) in adipocytes induces pathways

that may reduce uncoupling protein 1 (UCP1) levels.

What does this study add?

• High-fat diet-fed adipocyte-specific Fas knockout mice

displayed increased browning of WAT associated with

reduced high-fat diet-induced adiposity and weight gain.

• In human WAT, FAS expression correlated negatively

with the browning marker UCP1 but positively with per-

centage body fat.

How might these results impact the direction of

research or the focus of clinical practice?

• Blocking Fas activation in adipocytes may be a potential

strategy to reduce obesity and associated diseases.
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F I GU R E 1 Reduced body weight gain and adiposity in high-fat diet (HFD)-fed FasΔadipo mice. (A) Protein levels of Fas in isolated adipocytes
harvested from HFD-fed FasF/F and FasΔadipo mice. (B) Body weight course in mice fed a chow diet (FasF/F, n = 8 mice; FasΔadipo, n = 7 mice) or
HFD (FasF/F, n = 13 mice; FasΔadipo, n = 8 mice) for 20 weeks. (C) Body weight gain in mice fed a chow diet (FasF/F, n = 8 mice; FasΔadipo, n = 7
mice) or HFD (FasF/F, n = 13 mice; FasΔadipo, n = 8 mice) for 20 weeks. (D) Total as well as epididymal (epi), inguinal (ing), and mesenteric (mes)
WAT fat pad mass (chow-fed: FasF/F, n = 8 mice; FasΔadipo, n = 7 mice; HFD-fed: FasF/F, n = 13 mice; FasΔadipo, n = 8 mice) in mice at 26 weeks
of age. (E) Representative hematoxylin and eosin–stained sections and quantification of adipocyte size in inguinal WAT harvested from HFD-fed
FasF/F (n = 4) and FasΔadipo (n = 3) mice. Scale bar represents 100 μM. (F) Representative hematoxylin and eosin–stained histological liver
sections and total liver lipid levels in HFD-fed mice (FasF/F, n = 13 mice; FasΔadipo, n = 8 mice). Scale bar represents 100 μM. (G) Glucose
tolerance test in 26-week-old mice (chow-fed: FasF/F, n = 8 mice; FasΔadipo, n = 7 mice; HFD-fed: FasF/F, n = 11 mice; FasΔadipo, n = 8 mice).
(H) Insulin tolerance test in 26-week-old mice (chow-fed: FasF/F, n = 8 mice; FasΔadipo, n = 7 mice; HFD-fed: FasF/F, n = 11 mice; FasΔadipo, n = 8
mice). Data are expressed as mean ± SEM. Statistical tests used: Student t test for panel F; two-way ANOVA for panels B, C, D, E, G, and
H. *p < 0.05, **p < 0.01, ***p < 0.001 (differences between HFD-fed groups). WAT, white adipose tissue. [Color figure can be viewed at
wileyonlinelibrary.com]
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HFD-induced body weight gain was significantly decreased in

FasΔadipo mice, resulting in significantly lower body weight

(Figure 1B,C). Moreover, total and subcutaneous (inguinal) WAT mass

as well as inguinal adipocyte size was significantly reduced in HFD-

fed knockout mice (Figure 1D,E), whereas these parameters were not

significantly lower in the intra-abdominal epididymal and mesenteric

fat depots (Figure 1D; Figure S1B,C).

However, mRNA expression of inflammatory and immune cell

markers such as interleukin 1 beta (Il1b), Il6, tumor necrosis factor α

(Tnfα), Cd11b (also known as integrin alpha M [Itgam]), and Cd11c (also
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F I GU R E 2 Increased energy expenditure in high-fat diet (HFD)-fed FasΔadipo mice. (A) Food intake and (B) linear regression analysis of energy
expenditure during the light phase (kcal/h) inHFD-fed FasF/F (n = 6) and FasΔadipo (n = 6)mice. †p = 0.078. (C) Rectal temperaturemeasured inHFD-fed
FasF/F (n = 8) and FasΔadipo (n = 8)mice. (D)mRNAexpression of respective genes relative to 18s (ΔΔCt) in inguinal adipose tissue ofHFD-fed FasF/F

(n = 7) and FasΔadipo (n = 4)mice. (E) RepresentativeWestern blot and (F) quantification of UCP1 protein levels in inguinal adipose tissue harvested from
HFD-fed FasF/F (n = 10) and FasΔadipo (n = 8)mice. (G) RepresentativeWestern blot and (H) quantification of UCP1 protein levels of subcutaneous
adipocytes culturedwith orwithout 0.4-ng/mL FasL for 72 h followed by 6 h of isoproterenol stimulation. n = 7 cell culturewells of four independent
experiments. Data are expressed asmean ± SEM. Statistical tests used: two-way ANOVA for panel A; ANCOVA for panel B; Student t tests for panels C,
D, F, andH. *p < 0.05, **p < 0.01, ***p < 0.001. FasL, Fas ligand; n.s., not significant; UCP1, uncoupling protein 1; Cidea, cell death-inducingDNA
fragmentation factor, alpha subunit-like effector A; Prdm16, PR domain containing 16. [Color figure can be viewed atwileyonlinelibrary.com]
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known as integrin alpha X [Itgax]) was significantly reduced in epididymal

WAT of HFD-fed FasΔadipo mice (Figure S1D). Moreover, liver steatosis

was reduced in HFD-fed FasΔadipo mice as inferred by histological exami-

nation and a �35% decrease in total liver lipid content (Figure 1F).

Whereas glucose and insulin tolerance were not affected by

adipocyte-specific Fas depletion in chow-fed mice, glucose levels dur-

ing intraperitoneal glucose and insulin tolerance tests were signifi-

cantly lower in FasΔadipo mice compared to control (FasF/F) littermates

fed an HFD for 20 weeks (Figure 1G,H; Figure S1E,F).

Increased energy expenditure and WAT browning in
HFD-fed FasΔadipo mice

Next, food intake and energy expenditure were assessed in metabolic

cages after 8 weeks of HFD, a time point when body weight was not

yet significantly different between genotypes (Figure 1B). Whereas

food intake was similar between control and knockout mice

(Figure 2A), linear regression analysis revealed a statistical trend

toward a body-weight-independent increase in energy expenditure in

the light phase of knockout mice (Figure 2B; Figure S2A) [12]. While

locomotor activity and respiratory exchange ratio were similar

(Figure S2B,C), rectal temperature was significantly elevated in HFD-

fed FasΔadipo mice (Figure 2C), further suggesting increased heat pro-

duction and energy dissipation in knockout mice.

Increased energy expenditure in HFD-fed FasΔadipo mice may

result from increased browning of (subcutaneous) WAT and/or higher

activity of BAT. Indeed, mRNA expression of the browning markers

cell death-inducing DNA fragmentation factor, alpha subunit-like

effector A (Cidea) and Ucp1 were elevated in inguinal WAT of HFD-

fed FasΔadipo mice (Figure 2D), paralleled by higher protein levels of

UCP1 (Figure 2E,F). In contrast, no significant differences in mRNA

and protein abundance of UCP1 and other markers of thermogenesis

were detected in BAT (Figure S2D,E).

Next, in vitro experiments in murine subcutaneous white adipo-

cytes were performed [13]. Whereas high Fas ligand (FasL)

concentrations induced cleavage of poly (ADP-ribose) polymerase as

expected, lower concentrations (0.4 ng/mL) did not affect cleavage,

either after 24 or after 72 h (Figure S2F,G), indicating that lower Fas

concentration did not induce apoptosis. However, treatment with 0.4-

ng/mL FasL for 72 h significantly blunted isoproterenol-induced

nuclear peroxisome proliferator-activated receptor gamma coactivator

1-alpha (PGC1α) content (Figure S2H,I) and UCP1 protein levels

(Figure 2G,H). Such a finding may suggest that Fas activation directly

reduces UCP1 concentration, potentially via blunting PGC1α-

mediated Ucp1 expression.

FAS expression in WAT correlates negatively with
UCP1 but positively with adiposity in humans

Consistent with our data in murine adipocytes, we found a negative

correlation between FAS and UCP1 mRNA expression in female

human abdominal subcutaneous as well as visceral WAT (Figure 3A;

Figure S3A), suggesting that the negative effect of Fas on UCP1

expression may be conserved between species and different WAT

depots. Importantly, FAS mRNA expression in subcutaneous WAT

correlated positively with percentage body fat as well as homeostatic

model assessment of insulin resistance (HOMA-IR) (Figure 3B,C).

While similar results were found in men, correlations were only signifi-

cant between FAS and HOMA-IR (Figure S3B–E).

DISCUSSION

The presented experiments in mice and humans suggest that

adipocyte-expressed Fas contributes to the development of obesity,

potentially via reducing WAT browning. In fact, HFD-fed male mice

with adipocyte-specific Fas depletion displayed increased browning of

WAT, which was paralleled by increased energy expenditure as well

as reduced adiposity and reduced body weight gain. Conversely, Fas

activation reduced UCP1 protein levels in cultured subcutaneous
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murine adipocytes. Moreover, FAS expression negatively correlated

with UCP1 expression in WAT and positively with adiposity in

humans, suggesting that the negative effect of Fas may be conserved

between species. Stronger correlations between FAS and UCP1 in

WAT of women versus men indicate that the negative effect of Fas is

more pronounced in women. Alternatively, lower sample size in men

may explain the difference. Moreover, despite the observed correla-

tions, the clinical relevance remains to be confirmed. Because female

mice were not analyzed in this study and (adipose tissue) metabolism

differs between sexes [14], future studies are warranted.

We previously observed that adipocyte-specific Fas knockout

mice were protected from the development of intra-abdominal

WAT inflammation and insulin resistance induced by an HFD for

6 weeks [5]. Mechanistically, activation of Fas induced the release

of inflammatory cytokines (i.e., IL-6) as well as free fatty acids from

adipocytes, promoting hepatic steatosis and insulin resistance

[5, 15]. In that study [5], expression of the Cre recombinase was

under the control of the fatty acid-binding protein 4 (Fabp4)-pro-

motor, which may induce Fas deletion not only in adipocytes but

also in other cells or tissues such as macrophages, heart, kidney,

muscle, or pancreas [16, 17]. Although we did not have evidence

of such unspecific Fas deletion [5], data obtained using Fabp4-Cre

mice need to be interpreted with caution and should be confirmed

in mice using alternative strategies to knock down the gene of

interest specifically in adipocytes [18].

Whereas previous data obtained in Fabp4-Cre crossed mice were

analyzed after 6 weeks of HFD [5], FasΔadipo mice were studied after

20 weeks of HFD feeding in the current study. In both mouse models,

body weight was not significantly different between control and

knockout mice after 6 weeks of HFD. However, our current data

reveal that Fas depletion significantly reduced fat mass and body

weight in long-term HFD-fed mice. In parallel, browning of subcutane-

ous WAT was elevated. These findings are in agreement with a previ-

ous observation that total body Fas-deficient mice revealed increased

Ucp1 expression in WAT [19]. Future studies may help to decipher

whether the inhibitory effect of Fas on UCP1 is mediated via inflam-

matory, mitochondrial, and/or other metabolic pathways. Besides

UCP1, other energy-expending “futile” cycles in other organs and/or

in WAT, such as calcium or creatine cycling, may have contributed to

increased energy dissipation in Fas-depleted mice. Of note, differ-

ences in energy expenditure were small and therefore are hardly

responsible for the observed phenotypic differences. Rather, other

factors like decreased food intake over the whole 20-week period

(despite similar food intake observed after 8 weeks of HFD) and/or

reduced intestinal absorption may have contributed to the reduced

body weight gain in HFD-fed knockout mice.

We previously found that FAS (CD95) and Fas ligand (FASLG)

expression differs between visceral and subcutaneous WAT but that

they increased in depots of both patients with obesity and those with

type 2 diabetes compared to lean or normal glucose-tolerant con-

trols [8]. Moreover, FAS expression in both depots positively correlated

with BMI and percentage body fat. Herein, we confirm a positive corre-

lation between FAS expression in human abdominal subcutaneous

WAT and percentage body fat in an independent larger cohort and in

both sexes. Moreover, we reveal a negative correlation between FAS

andUCP1 expression in human visceral and subcutaneousWAT.

In conclusion, our study identifies a role for adipocyte-expressed

Fas in the development of diet-induced obesity in rodents. Moreover,

FAS expression in WAT of human individuals was positively associ-

ated with percentage body fat. Thus, Fas may be a novel pharmaco-

logical target to combat obesity and its associated diseases.O

AUTHOR CONTRIBUTIONS

Stephan Wueest designed and performed experiments, analyzed data,

and wrote the manuscript. Chiara Scaffidi, Pim P. van Krieken, Nils

K. Konrad, Christian Koch, Michael S. F. Wiedemann, Anne Goergen,

Marcela Borsigova, Ioannis G. Lempesis, Jonas Fullin, Konstantinos

N. Manolopoulos, Steffen Böttcher, Gijs H. Goossens, and Matthias Blü-

her performed experiments. Daniel Konrad designed experiments, ana-

lyzed data, and wrote the manuscript. All authors reviewed and

commented on the manuscript and approved the submitted version.

ACKNOWLEDGMENTS

Open access funding provided by Universitat Zurich.

FUNDING INFORMATION

This work was supported by a grant from the Swiss National Science

Foundation (nos. 310030–179344 and 310030–215451 to Daniel

Konrad). Human studies were supported by the Deutsche For-

schungsgemeinschaft (DFG; German Research Foundation) through

Collaborative Research Centres (CRC) 1052, project number

209933838, subproject B1 to Matthias Blüher. Gijs H. Goossens and

Konstantinos N. Manolopoulos were supported by Maastricht Univer-

sity (The Netherlands) and the University of Birmingham (UK) under a

joint PhD scholarship grant.

CONFLICT OF INTEREST STATEMENT

The authors declared the following relationships to entities: NovoNor-

disk (Daniel Konrad) and Amgen, AstraZeneca, Bayer, Boehringer-

Ingelheim, Lilly, NovoNordisk, Novartis, Sanofi, and Pfizer (Matthias

Blüher). All other authors declared no conflicts of interest.

DATA AVAILABILITY STATEMENT

The data supporting the findings of this study are available within the

article, its online Supporting Information file, or from the correspond-

ing author upon reasonable request.

ORCID

Stephan Wueest https://orcid.org/0000-0002-0176-8906

Gijs H. Goossens https://orcid.org/0000-0002-2092-3019

Daniel Konrad https://orcid.org/0000-0001-9067-4356

REFERENCES

1. Cheng L, Wang J, Dai H, et al. Brown and beige adipose tissue: a

novel therapeutic strategy for obesity and type 2 diabetes mellitus.

Adipocyte. 2021;10:48-65.

6 ADIPOCYTE-EXPRESSED FAS CONTRIBUTES TO OBESITY

 1930739x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/oby.24092 by H

elm
holtz Z

entrum
 M

uenchen D
eutsches Forschungszentrum

, W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-0176-8906
https://orcid.org/0000-0002-0176-8906
https://orcid.org/0000-0002-2092-3019
https://orcid.org/0000-0002-2092-3019
https://orcid.org/0000-0001-9067-4356
https://orcid.org/0000-0001-9067-4356


2. Seki T, Yang Y, Sun X, et al. Brown-fat-mediated tumour suppression

by cold-altered global metabolism. Nature. 2022;608:421-428.

3. Wang W, Seale P. Control of brown and beige fat development. Nat

Rev Mol Cell Biol. 2016;17:691-702.

4. Bertholet AM, Kazak L, Chouchani ET, et al. Mitochondrial patch

clamp of beige adipocytes reveals UCP1-positive and UCP1-negative

cells both exhibiting futile creatine cycling. Cell Metab. 2017;25(4):

811-822.e4.

5. Wueest S, Rapold RA, Schumann DM, et al. Deletion of Fas in adipo-

cytes relieves adipose tissue inflammation and hepatic manifesta-

tions of obesity in mice. J Clin Invest. 2010;120:191-202.

6. Hau A, Ceppi P, Peter ME. CD95 is part of a let-7/p53/miR-34 regu-

latory network. PLoS One. 2012;7:e49636.

7. Le Gallo M, Poissonnier A, Blanco P, Legembre P. CD95/Fas, non-

apoptotic signaling pathways, and kinases. Front Immunol. 2017;8:

1216.

8. Bluher M, Kloting N, Wueest S, et al. Fas and FasL expression in

human adipose tissue is related to obesity, insulin resistance, and

type 2 diabetes. J Clin Endocrinol Metab. 2014;99:E36-E44.

9. Kloting N, Fasshauer M, Dietrich A, et al. Insulin-sensitive obesity.

Am J Physiol Endocrinol Metab. 2010;299:E506-E515.

10. Item F, Wueest S, Lemos V, et al. Fas cell surface death receptor con-

trols hepatic lipid metabolism by regulating mitochondrial function.

Nat Commun. 2017;8:480.

11. Wueest S, Mueller R, Bluher M, et al. Fas (CD95) expression in mye-

loid cells promotes obesity-induced muscle insulin resistance. EMBO

Mol Med. 2014;6:43-56.

12. Muller TD, Klingenspor M, Tschop MH. Revisiting energy expendi-

ture: how to correct mouse metabolic rate for body mass. Nat Metab.

2021;3:1134-1136.

13. Kovsan J, Osnis A, Maissel A, et al. Depot-specific adipocyte cell lines

reveal differential drug-induced responses of white adipocytes –

relevance for partial lipodystrophy. Am J Physiol Endocrinol Metab.

2009;296:E315-E322.

14. Goossens GH, Jocken JWE, Blaak EE. Sexual dimorphism in cardio-

metabolic health: the role of adipose tissue, muscle and liver. Nat Rev

Endocrinol. 2021;17:47-66.

15. Rapold RA, Wueest S, Knoepfel A, Schoenle EJ, Konrad D. Fas acti-

vates lipolysis in a Ca2+-CaMKII-dependent manner in 3T3-L1 adi-

pocytes. J Lipid Res. 2013;54:63-70.

16. Harno E, Cottrell EC, White A. Metabolic pitfalls of CNS Cre-based

technology. Cell Metab. 2013;18:21-28.

17. Lee KY, Russell SJ, Ussar S, et al. Lessons on conditional gene target-

ing in mouse adipose tissue. Diabetes. 2013;62:864-874.

18. Mullican SE, Tomaru T, Gaddis CA, Peed LC, Sundaram A, Lazar MA.

A novel adipose-specific gene deletion model demonstrates potential

pitfalls of existing methods. Mol Endocrinol. 2013;27:127-134.

19. Choi EW, Lee M, Song JW, et al. Fas mutation reduces obesity by

increasing IL-4 and IL-10 expression and promoting white adipose

tissue browning. Sci Rep. 2020;10:12001.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Wueest S, Scaffidi C, van Krieken PP,

et al. Fas (CD95) expression in adipocytes contributes to

diet-induced obesity. Obesity (Silver Spring). 2024;1‐7. doi:10.

1002/oby.24092

ADIPOCYTE-EXPRESSED FAS CONTRIBUTES TO OBESITY 7

 1930739x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/oby.24092 by H

elm
holtz Z

entrum
 M

uenchen D
eutsches Forschungszentrum

, W
iley O

nline L
ibrary on [25/07/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.1002/oby.24092
info:doi/10.1002/oby.24092

	Fas (CD95) expression in adipocytes contributes to diet-induced obesity
	INTRODUCTION
	METHODS
	Humans
	Animals

	RESULTS
	Reduced body weight gain and adiposity in HFD-fed FasDeltaadipo mice

	What is already known?
	What does this study add?
	How might these resultsimpact the direction of research or the focus of clinical practice?
	Increased energy expenditure and WAT browning in HFD-fed FasDeltaadipo mice
	FAS expression in WAT correlates negatively with UCP1 but positively with adiposity in humans

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


