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% o |m$ ® MSC1
g 5 E!'a : 3§§§ Adiposederw stem cellls tADSF:s) play an important role in the differential capacity for excess energy storage between upper
S ® sMmC body abdominal (ABD) adipose tissue (AT) and lower body gluteofemoral (GF) AT. We cultured ADSCs from subcutaneous ABD
-10 wﬂ AT and GF AT isolated from eight women with differential body fat distribution and performed single-cell RNA sequencing. Six
10 5 0815 10 15 populations of ADSCs were identified and segregated according to their anatomical origin. The three ADSC subpopulations in
UMAR_1 Fatty acid GF AT were characterized by strong cholesterol/fatty acid (FA) storage and proliferation signatures. The two ABD subpopula-
storage, tions, differentiated by higher expression of committed preadipocyte marker genes, were set apart by differential expression of
Extra Cellular cholesterol extracellular matrix and ribosomal genes. The last population, identified in both depots, was similar to smooth muscle cells and

Matrix genes

metabolism genes

when individually isolated and cultured in vitro they differentiated less than the other subpopulations. This work provides impor-
tant insight into the use of ADSC as an in vitro model of adipogenesis and suggests that specific subpopulations of GF-ADSCs
contribute to the more robust capacity for GF-AT to expand and grow compared with ABD-AT in women.
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Adipose tissue-targeting nanomedicines for
obesity pharmacotherapy

Lingling Wang', Qingyi Jia', Jinhan He © '*, and Yanping Li © '

The increasing global prevalence of obesity presents a substantial challenge to  Highlights

public health. Current nutrient-stimulated hormone (NuSH)-based therapeutiCs  The adpose fissue s the princpal organ
are hindered by receptor desensitization, muscle loss, and weight regain. The forenergy storage and metabolc reguia-
adipose tissue, the primary organ responsible for energy storage and metabolic :‘v-m‘ﬂmw““
management, is a promising target for obesity treatment. Nanomedicine holds '

promise to precisely deliver medication to the adipose tissue to maximize therapeu-

tic efficacy and minimize off-target effects; indeed, various adipose tissue-targeting

nanomedicines have shown impressive anti-obesity effects by optimizing drug

pharmacokinetic profiles and reducing nonspecific distribution in preclinical stud-

ies. Here we examine the current state of the art of adipose tissue-targeting nano-

medicines, offering insights into recent advances, future possibilities, and the

remaining challenges associated with their application in obesity treatment.

Adipose tissue-targeting nanomedicine is a promising altemative for obesity
treatment

Obesity has become a global issue, with projections indicating that 1.02 billion adults will be
obese by 2030 [1,2]. It also raises the risk of comorbidities such as type 2 diabetes, cardiovascu-
lar diseases, and metabolic dysfunction-associated steatotic liver disease, potentially shortening
life expectancy by 520 years [3]. Therefore, obesity is a substantial health challenge that neces-
sitates urgent intervention.
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— CK2 in OBESITY and METABOLIC DISEASES
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CK2 stimulates insulin-dependent glucose uptake through
PI3K/AKT PATHWAY, mediating GLUT4 translocation
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CK2 e upregolata in VAT e SAT di pazienti con obesita e
diabete e ritorna a valori normali in seguito a perdita di peso

Trevellin, E. et al. Biomedicines 11(5) (2023), Borgo, C. et al. Sci. Rep. 7, 1-15 (2017)

CK2 inhibition decreases adipocyte size,
adipogenesis and lipogenesis in vivo
High-Fat-Diet (HFD) fed mice injected with
CK2-inhibitor (CX-4945) gain considerably
less weight than control untreated group
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% Lipid Droplets

CK2B knockout (KO) mediante CRISPR-Cas9

WB mostra un’ablazione quasi completa di CK2pB nei cloni KO
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Induzione Adipogenica Standard Induzione Adipogenica con Rosiglitazione
Minore quantita di adipociti maturi e vacuoli Cloni CK2B KO e controlli presentano una ridotta differenza
lipidici nei cloni CK2f KO in termini di quantita di adipociti maturi e vacuoli lipidici
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ANALISI TRASCRITTOMICA nelle prime fasi di adipogenesi

]
B
R s RNA-sequencing
csm(zB \\~ : . i o (IIIumina NextSeq 550) Data analySiS 3 ,, :
. K% ~ Lisi cellulare (CLC Genomics AR
Workbench)

Cloni CK2$3 KO

TOeT3

“————" Estrazione RNA §>

3T3'L1 MDD DLDIDP

- Eon |

Intron

_ Preparazione
librerie di cDNA

DPDBIDBIDBIDBDT
DTDIDIDIDBI

Cloni GFP 3T3-L1

MTTITITIBIU



PC2 (16%)

-logw (FDR p-value)

100

50—

o
|

-850+

-100—

Differenze di espressione genica tra CK2f8 KO e controlli in condizioni basali (T0)
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PC1 (32,4%) CK2B KO sono ben separati,
indicando che la perdita di
CK2B modifica il trascrittoma
cellulare

Il Volcano plot indica la
presenza di:
155 geni upregolati
(log,FC > +1.5, punti blu);
227 geni downregolati
(log,FC <-1.5, red dots)
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Differenze di espressione genica tra CK28 KO e controllia T3
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Analisi PCA analysis al T3 sostiene

che:
Campioni WT e GFP samples formano
un unico gruppo di controllo;
Cloni CK2 KO possono essere
raggruppati assieme confermando il
simile comportamento che
presentano in corso di adipogenesi
Gruppi di controllo and CK2f3 KO
groups presentano profili
trascrittomici differenti dopo 3 giorni
di induzione adipogenica standard

Heatmap evidenzia la presenza di:

620 geni upregolati
(colore rosso);

273 geni downregolati
(colore blu)
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I cloni CK2B KO presentano una ridotta espressione di master regulators e markers di adipogenesi (ad eccezione di Cebpp).

L'assenza di CK2B modifica ciclo cellulare ed MCE,
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produce una ridotta diminuzione
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coinvolti in rimodellamento ECM e

fibrosi (Fn1 e TgfB2)
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Histogram shows the cell length of control (violet bars) and CK2pB
KO (blue bars) clones. Values have been reported as mean + SEM.
Statistical analysis has been performed using One-way ANOVA,
n=10. *: p < 0.05; **: p < 0.01; ***: p <0.001; ****: p < 0.0001.
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Boxplot shows the Mean Intensity Fluorescence (MFI) of control

(violet boxes) and CK2B KO (blue boxes) clones. Statistical analysis
has been performed using One-way ANOVA, n=12. *: p < 0.05; ***:
p <0.001; ****: p < 0.0001.

= N’

9
3\

-/
)



N

v' CK2pB gioca un ruolo chiave nelle prime fasi dell’adipogenesi: I'agonista del PPARy (Rosiglitazone) produce un
rescue parziale del differenziamento nei cloni CK2B KO attraverso soli 3 giorni di trattamento

N’
~“v" Assenza di CK2B previene il differenziamento adipogenico alterando I'espressione di geni coinvolti in insulin
e signaling e adipogenesi, ciclo cellulare, rimodellamento di citoscheletro ed ECM (pathways di fibrosi)
Preadipocytes
‘. "/
Rimodellamento citoscheletro e MCE e \/
matrice extracellulare Q) adipogenesi



[ 4

'O ' R “ - oy
NCCNADEMIN
SICOB

CORSO SICOB IV EDIZIONE
NAPOLI 19-20 FEBBRAIO 2026

IL MANAGEMENT
DELLOBESITA

RESPONSABILE SCIENTIFICO
MAURIZIO DE LUCA

PROVIDER SICOB
EVENTO ACCREDITATO ECM 468736
12 CREDITI FORMATIVI

Anna Pilatone
Silvia Bettini
Luca Busetto

Roberto Vettor
Paola Fioretto

GRAZIE

Laboratorio Endocrino Metabolico
Dipartimento di Medicina
Universita degli Studi di Padova

Clinica Medica 3
Centro per lo Studio
e il Trattamento Integrato dell’Obesita
Azienda Ospedale Universita di Padova

FIAO - Federazione Italiana
Associazioni Obesita



Obesity and
Endocrinology

Endocrine and
interdisciplinary
aspects of obesity

O

European Society

of Endocrinolog

y

Related Titles

European Journal of Environmental Endocrine Connections Endocrinology, Endocrine Views EYES News

Endocrinology Endocrinology Diabetes and Magazine
Metabolism Case
Reports

UNIVERSITY PRESS

» OXFORD O European Society

of Endocrinology

Obesity and
Endocrinology

Endocrinology

OE Obesity ang Oy
The new open access journal from the ESE







OBESITY

]
Multifactorial chronic, relapsing \\ CRISPR-Cas9
and progressive disease

FACS
smgle ceII sortlng

pE— e

Knoik-out
T )

3T3-L1 cel's

SN
Volcano plot i
. : || -
\ WHO (2024M .

[ [ |

» [ |
é 15
=
8 ----

5

Heat map
0 T 1]
10 25 0 3 10
LogZ FC

e

T T
M 2 T
4 &

Extracellular matrix remodelling

Adi ipogenesis



Immunofluorescenza di
COL1A1], e nuclei
di cloni di

preadipociti murini
373-L1 KO per CK23




