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‘A biomarker is a characteristic that is objectively measured and
evaluated as an indicator of normal biologic processes,
pathogenic processes or pharmacological responses to a
therapeutic intervention’

(National Institutes of Health’s Biomarkers Definitions Working Group)




La diagnosi precoce del Mesotelioma Maligno e estremamente
difficile in quanto solo il 5% dei pazienti e diagnosticato nello
stadio 1°A della malattia .

E critica la necessita di individuare un sistema non invasivo ed
efficace in grado di ridurre il ritardo diagnostico.

Ad oggi non sono disponibili un marcatore o pannello di marcatori
solubili standardizzati per una diagnhosi certa di Mesotelioma.




Marcatori con ruolo diagnostico

Hyaluronic acid
Cal2

Ca-15.3

TPA

Cyfra 21.1

OSTEOPONTIN (OPN) (low specificity)

MEGAKARYOCYTES POTENTING FACTOR (MPF) (alternative to SM)
FIBULIN-3 (2014-prognostic marker)

MESOTHELIN (SM) (FDA-approved biomarker)

Rilevanti solo nel contesto di associazione con I'outcome della
malattia



Un marcatore ideale per il mesotelioma

*Diagnosi:
-individuare i diversi istiotipi tumorali
-differenziare il MPM da iperplasia mesoteliale e adenocarcinoma metastatico

eDefinire il grado di progressione

*Monitoraggio del trattamento/ remissione

eFattore prognostico in assenza di trattamento

(redizione della malattia nei soggetti esposti aII’asbesD
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Figure 4  The NLRP3 (NAPL3) inflammasame is
a key player in initiation of inflammation and
release of chemokines and cytokines in human
mesothelial cells and macrophages in response to
long, pathogenic fibers. ROS appear to play a role
in both activation of NADPH during phagocytosis
and lysosomal degradation, which then releases
asbestos fibers into the cytoplasm, where they
interact with NLRP3 and induce caspase-1 activity.
As a consequence, mature IL-1f, high-mobibty
group protein 1, and IL-1f—related oytokines are
released into the tumor milieu, creating episodic
bouts of cell injury, inflammation, and compen-
satory proliferation. Levels of these key inflam-
matory factors are reduced in mesothelial cells
transfected with small-interfering NLRP3 and
enhanced in the presence of TNF-x released by
mesothelial cells, TAMs, and macrophages in the
tumor environment.***
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SV40 aumenta il rischio di mesotelioma fra individui esposti ad asbesto in quanto
incrementa gli effetti carcinogenetici di quest’ultimo: la penetrazione delle fibre di asbesto
nelle cellule mesoteliali infette da SV40, non genera apoptosi grazie all’‘azione del virus
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affected by malignant pleural mesothelioma
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Micro RNA:

*}ﬂm&" mw;‘\ g 1 Exportin-5
< : T
1 A protein called exportin-5 transports N . .
a hairpin primary microRNA (pri-miRNA) PR 2Y%2 Meanwhile, one of the strands joins a
outof the nudeus. Y group of proteins, forming an
\ microRNA-protein complex. The other
Protein strand, known as a passenger strand

is usually discarded.
Howv this all happens is still not

very well understood.
2 An enzyme called dicer (not shown) trims the
ri-microRNA and removes the hairpin loop,

I:avi adouble stranded microRNA duplex ;?77‘? W "~ Argonaute proteins

4 In animal cells, the microRNA nudeotides

molecule. /i \ 5 posdbels 2
: W Py \ typically don't pair up with the mRNA
L base mismaich ’7, \ nudcleotides as well. Their base pairing often
microRNA duplex » follows a pattern though.
Passeng\er strand microRNA
microRNA i
i Nucdleotide 1
oSS msenaes g _, HasanAaarossfromit Deadenylation
microRNA-protein com i l
3In plant cells, the microRNA is O ; = Lo hadin (
D ey  Salpinstacs s
0 m molecule. N & ) Rzl 2
1}‘3 microlzll-‘\lAwill bond withiit, Endgg:‘geé%fyﬁc Blocked ribosome N Perfect base pairing
and cause the mRNA to g
break down. o il Nudeotide 9 5 The microRNA-protein complex's presence
A Hasan A or U agoss from it blocks translation as well as speeding up
Messen?ekam\? strands Nucdeotides 13-16 deadenylation (breakdown of the Poly-A tail),
i Good base pairing which causes the mRNA to be degraded sooner
and translated less.

RNA

I microRNA (miRNA), sono piccole molecole endogene di RNA non codificante, a singolo filamento.
20-22 nucleotidi

I miRNA funzionano tramite accoppiamento-base con sequenze complementari delle molecole di mRNA

R

Il genoma umano codifica per pit di 2000 miRNA.
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FIGURE 1. Cluster analysls of microRNA (miRMA) expression profiles In human normal pleural mesothelial short-term cell cul-
ture {HMC) and malignant pleura mesothelioma (MPM) cells. Cluster a s obtalned using the 22 mIRMAs described In Ta-
ble 1, which exhibit at least a twofold differential expression between MPM and HCM sam and which a p value <0.05

was applied to. The red color represents normal samples, whereas yellow represents tumaors.




Patogenesi: inalazione delle fibre

Il 70% delle fibre inalate viene eliminata (espettorato).
Il 30% attraversa I'epitelio alveolare penetrando nell’

interstizio polmonare.

attivazione dei macrofagi alveolari

< produzione di citochine >

i

* deregolazioni di protooncogeni (PDGFb)
* conseguente crescita mesoteliale




Citochine come biomarcatori solubili per la patologia
asbesto indotta ?

IL12B
PRODUZIONE Sty e e ﬁ“s @

DI CITOCHINE

LTA
INFIAMMAZIONE @



| Table 2. Serum concentration of significative cytokines in MM patients, Abs-workers and healthy subjects.

Cytokines

IL-T@#*#
IL-2ZRa**
IL-3%%
IL-12p40**
Ctack®
GROa**
HGF#**
IFM-g 2%
MCP-3###
M-CSF##*
MIF*
MIG**
B-NGF***
SCGF-pr++
SDF-1g*#*
TNF-p##+
IL-g 3%
IL-6*
IL-g#*#
IL-17A*
EOTAXIN*
G-CSF*
IFN-y##
IP-10
MIP-1 %%

MM Patients (n°15)

67.37 (0.35-75.03)""
51.62 (45.79-68.29)
63.68 (0.46-66.63)""
21653 (1.17-229.62)"h
82924 (133.79-1028.74)"
13.95 (0.47-10.68)
37.87 (17.05-59.59)"
0.09 (0.09-14.93)

13.91 (0.18-15.01)""
1.04 (0.44-2.18)"

2.33 (1.06-28.25)"
70.87 (23.73-518.81)¢
36.51 (0.26-36.56)""
1386.14 (3.16-1782.43)°
3.33 (0.57-7.18)"

20.00 (0.36-20.29)"9
3.40 (2.49-5.57)"

16.91 (11.32-34.11)9
17.13 (13.63-24.24)*9
59.01 (28.85-93.80)
0.48 (0.48-87.25)°
19.80 (13.51-42.33)
16901 (54 64-230.36)"
143213 (522.52-1909.76)
2.76 (0.30-3.44)"

Abs-workers (n°15)

0.35 (0.35-0.35)

18.69 (0.13-33.83)®
0.46 (0.46-0.46)

117 (1.17-1.17)
108.30 (89.08-120.14)
0.47 (0.47-0.47)°
30.54 (30.43-30.64)°
9.98 (7.85-17.07)*
0.18 (0.18-0.18)

0.44 (0.44-0.44)"

1.06 (1.06-1.06)"
432.49 (396 93-466.37)
0.26 (0.26-0.26)

3.16 (3.16-3.16)°

0.57 (0.57-0.57°

0.36 (0.36-0.36)

1.90 (1.44-2.39)

6.06 (0.38-1163)

10.77 (0.40-12.48)°
28.99 (0.44-29.87)°
139.62 (95.31-223.62)"
12.91 (10.25-13.36)
38.71 (19.24-45.01)®
851.81 (63141-279.92)
0.30 (0.30-0.30°

Healthy subjects (n°13)

0.01 (0.01-0.01)
152,30 (126.10-192.24)
0.46 (046-0.46)

117 (1.17-1.17)

250.39 (172.92-384.29)
24.17 (15.39-30.41)
228.98 (164.78-494.60)
0.09 (0.09-0.09)

0.18 (0.18-0.18)

10,39 (9.34-12.50)
33.40 (19.13-41.67)
1032.23 (162.00-187 6.80)
0.26 (0.26-0.26)
6059.88(4970.20-50221.58)
20,92 (19.90-22.40)
0.36 (0.36-0.36)

7.09 (6.70-7.59)

10,63 (7.94-12.21)
27.10 (22.79-30.51)
96.08 (88.64-115.72)
24.30 (0.48-31.20)
39.80 (28.70-54.57)
135.47 (127.89-149.47)
484.73 (380.98-842.63)
7.10 (6.12-7.46)



pg/ml

La C-C chemochina RANTES e associata all’esposizione
all’ asbesto
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Un atmentato livello
sierico di RANTES e

indice di attivita pro-
tumorale associata
all’esposizione
contribuendo alla
progressione della
malattia ?:
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Mesotelioma
Frazione cellulare

Liquido pleurico

Correlazione tra siero, liquido pleurico e tessuto tumorale
provenienti dallo stesso paziente



VEGF

] TISSUE
(2 PLEURAL FLUID
Bl SERUM

IP-10

250000

200000+

RANTES — serum (pg/mi)

2
g

RANTES

g
8

5
g

y=32126+0.356x
. (p=0.013)

100000 200000 300000
RANTES = pleural fluid (pg/mi)

400000



Cytokines in patients with benign asbestos induced-diseases and
malignant pleural mesothelioma: association of RANTES growth

factor with asbestos exposure and diseases severity.
Comar et al 2015 ( submitted)

Chemokine (C-C motif) ligand 5
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