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IL-23 (N = 4), while the remaining ten were treated with 
immunosuppressants (N = 7) or a PDE4 inhibitor (N = 3). 
We identified two groups with significant (p < 0.0001, 
Mann-Whitney test) differences in BAG3 levels. Indeed, 
BAG3 was undetectable in sixteen of the samples, while 
it was clearly present in about a half (N = 15) of the 
patients, with a mean concentration of 126.0 ± 48.0 pg/ml 
(mean ± SEM) (Fig. 1A). This difference did not appear to 
be related (p = 0.501) to differences in therapy. The mean 
PASI scores were 2.4 ± 0.53 SEM and 6.7 ± 0.53 SEM for 
BAG3- negative and -positive patients, respectively. The 
difference was highly significant (p < 0.0001), although 
PASI scores were often low.

BAG3 is an intracellular multidomain protein 
expressed upon stressful conditions. By interacting with 
different partners, it regulates various cellular functions, 
including apoptosis, autophagy and motility. Its release is 
documented in very few pathological conditions: pancre-
atic cancer [2]; advanced-stage or acutely decompensated 
heart failure [3]; systemic sclerosis [4]. In our opinion, 
two features of BAG3 are interesting in relation to the 
study of psoriasis. First, we found that its release was 
induced in keratinocytes following the combined action 
of three cytokines: IL-17, TNF-α and IFN-γ (Fig.  1B), 
which are produced in the psoriatic environment [5]: 
this can explain the presence of BAG3 in the serum of 
patients affected by the disease. Furthermore, BAG3 can 
specifically bind monocytes/macrophages, inducing their 
activation and the production of various cytokines [2]; 
its release could therefore stimulate the inflammatory/
immune response, increasing the severity of the disease.

These findings document for the first time the presence 
of BAG3 protein in the blood of psoriasis patients, iden-
tifying a new factor whose possible role in the disease 

To the Editor,
Due to its systemic nature, psoriasis is at risk of pro-

gression to severe forms, the pathogenetic mechanisms 
of which are not well understood [1]. The identification 
of previously unrecognized factors involved in the com-
plex landscape of psoriasis development could be useful 
for monitoring the progression of the disease and the 
response to therapies, as well as identifying patients who 
are at risk to develop severe forms.

In this context, we report an observation carried out in 
our laboratory, that revealed the presence of a hitherto 
unidentified component, the BAG3 protein, in the serum 
of a fraction of patients affected by psoriasis.

We analyzed, using an in-house ELISA, the levels 
of BAG3, a protein hardly detectable in the serum of 
healthy subjects, in serum samples from 31 patients 
(70% male; mean age ± SEM: 59.5 ± 2.6 years) affected by 
psoriasis. Twenty-one patients were receiving biologi-
cal therapies targeting IL-17 (N = 10), TNF-α (N = 7) or 
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should apparently be studied. Furthermore, the recog-
nition of two distinct groups of patients, in only one of 
which the presence of BAG3 protein is detected in the 
serum, could pave the way for further studies, to evaluate 
possible connections of the presence of circulating BAG3 
with specific features of the disease.

Authors’ contributions
A. Falco and A. Basile: Investigation, Methodology; A. Raimondo and M. De 
Marco: Data curation; G. Guglielmi: Resources; A. Rosati: Funding acquisition, 
Writing- Reviewing and Editing; M.C. Turco: Supervision, reviewing and 
editing; M. Pascale: Funding acquisition, reviewing and editing S. Lembo: 
Supervision, Resources.

Funding
This work was supported by Intramural funds 2019 to MP and AR.

Data availability
Data generated during the current study are available from the corresponding 
author on reasonable request.

Declarations

Ethics approval and consent to participate
IRB approved with N° 0037908 (date: February 18th, 2021) by Campania Sud 
Ethics Committee.

Consent for publication
not applicable.

Competing interests
AR, MDM and MCT are shareholders of the academic spin-off FIBROSYS 
developing diagnostic and therapeutic tools based on BAG3 protein and its 
receptor. The remaining authors have no conflict of interest to disclose.

Received: 1 May 2024 / Accepted: 3 May 2024

References
1. Jiang Y, Huang D, Chen Q, Yu Y, Hu Y, Wang Y, Chen R, Yao L, Zhong X, Kong L, 

Yu Q, Lu J, Li Y, Shi Y. A novel online calculator based on clinical features and 
hematological parameters to predict total skin clearance in patients with 
moderate to severe psoriasis. J Transl Med. 2024;22(1):121.

2. Rosati A, Basile A, D’Auria R, d’Avenia M, De Marco M, Falco A, Festa M, Guer-
riero L, Iorio V, Parente R, Pascale M, Marzullo L, Franco R, Arra C, Barbieri A, 
Rea D, Menichini G, Hahne M, Bijlsma M, Barcaroli D, Sala G, di Mola FF, di 
Sebastiano P, Todoric J, Antonucci L, Corvest V, Jawhari A, Firpo MA, Tuveson 
DA, Capunzo M, Karin M, De Laurenzi V, Turco MC. BAG3 promotes pancreatic 
ductal adenocarcinoma growth by activating stromal macrophages. Nat 
Commun. 2015;6:8695.

3. De Marco M, D’Auria R, Rosati A, Vitulano G, Gigantino A, Citro R, Piscione 
F, Zilinski J, Januzzi JL Jr, Turco MC. BAG3 protein in advanced-stage heart 
failure. JACC Heart Fail. 2014;2:673–5.

4. De Marco M, Basile A, Cammarota AL, Iannone C, Falco A, Marzullo L, Rosati 
A, Caporali R, Turco MC. Del papa N. response to antifibrotic therapy and 
decrease of circulating BAG3 protein levels in systemic sclerosis patients with 
reduced forced vital capacity. Biomed Pharmacother. 2024;174:116578.

5. Morizane S, Nomura H, Tachibana K, Nakagawa Y, Iwatsuki K. The synergistic 
activities of the combination of tumour necrosis factor-α, interleukin-17A and 
interferon-γ in epidermal keratinocytes. Br J Dermatol. 2018;179:496–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

Fig. 1 Analysis of BAG3 presence in serum samples from psoriasis patients and of its release induced by cytokines in keratinocytes. (A) Serum samples 
were analysed by a proprietary BAG3 ELISA kit. The study was approved in accordance with the ethical standards of the responsible committee on human 
experimentation. (B) Human keratinocytes HaCaT cells (CLS Cell Lines Service GmbH; Eppelheim, Germany), at 80% confluence, were treated with IL-17 A 
(TP723199 OriGene) [100 ng/ml], TNF-α (TP723451 OriGene) [20 ng/ml] or INF-γ (TP723162 OriGene) [20 ng/ml], alone or in combinations, in the absence 
or presence of 10% foetal bovine serum (FBS), for 16 h at 37 °C in a 5% CO2 atmosphere. Cell viability was not affected by treatments (data not shown). 
Total protein extracts from cells (IN) and proteins from supernatants (OUT) were analysed by western blotting (WB) using a proprietary anti-BAG3 pAb. An 
anti-pERK1/2 pAb (#9101, Cell signaling) was used to verify the cytokine-dependent cell activation. GAPDH was checked by a monoclonal antibody (sc-
32,233, Santa Cruz Biotechnology) as an intracellular protein control. (C) BAG3 content was analysed in HaCaT supernatants by ELISA. Data were obtained 
from triplicate samples and confirmed in two separate experiments. Error bars indicate SD.
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