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Serum extracellular vesicle-derived circHIPK3 and circSMARCAS
are two novel diagnostic biomarkers for Glioblastoma Multiforme
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(1, Background Methods

Glioblastoma multiforme (GBM) is the most frequent and deadly human brain EVs were isolated by size exclusion chromatography from sera of 23 GBM and

cancer. 5 grade 3 glioma (Glll) patients, and 10 unaffected controls (UC).

Early diagnosis through non-invasive biomarkers may render GBM more easily The expression of two candidate circRNAs (circSMARCAS and circHIPK3)

treatable, improving the prognosis of this currently incurable disease. was assayed by droplet digital PCR (ddPCR).

We propose the use of serum extracellular vesicle (seV)-derived circular RNAs ﬁ l \
(circRNAs) as highly stable, minimally invasive biomarkers GBM dlagn05|s ‘ R.
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1. Blood sampling 2. Serum preparation

3. Serum extracellular
vesicles isolation

Fig. 1. H|stopatholog|c sllde demonstratmg a GBM
(https://emedicine.medscape.com/article/283252-
overview

Fig 2: MRI scan of glioma and GBM
(http://www.aboutcancer.com/mri_gbm.htm)

Amplitude

5. RNA extraction 6. ddPCR

e CircSMARCAS5 and circHIPK3 were significantly less abundant in sEVs from GBM

circSMARCAS circHIPK3
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Figure 5. CircSMARCAS5 and RS I

circHIPK3 were significantly less

i ) i . i ) abundant in sVs from GBM
* Multivariable ROC analysis, performed combining the expression of sEV-derived Datients with respect to UC and

Glll

Figure 6. Correlogram showing
correlations between the expression of

sEV-derived circSMARCAS5 and circHIPK3
and hematological data

circSMARCAS and circHIPK3 with preoperative neutrophil to lymphocyte (NLR),

platelet to lymphocyte (PLR) and lymphocyte to monocyte (LMR) ratios, three known

Conclusions

e Our data convincingly suggest sEV-derived circSMARCAS and circHIPK3 as new

diagnostic and prognostic GBM markers, allowed to improve GBM diagnostic

accuracy (AUC 0,901 (0,7912 to 1,000), 95% Cl).
good diagnostic GBM biomarkers, especially when combined with preoperative

Median expression in ) ) )
Differential expression
xoRBase ID serum EVs from . .
ymb | healthy individuals rain parenc a
(RPM)

Downregulated (PMIDs:

NLR, PLR and LMR data.

EV:
o 8 38 338338 8 2
G
o"-
oo-—
W
Concentration of EVs (particles / ml)
e @ 2 2 N N
8 2 8 & 32 2 3
m m m m m m m
T p p @mo@mo@ B
8 8 8 8 8 8 8
p,’ ‘ l
t B "
e
i 3
>
s

. ’ ’. g Lpag . hsa_circ_0001445 c_000006 SMARCAS 16237.253 29415460; 30736462)
2 o Al Upregulated (PMID:
I I EN hsa_circ_0000284 exo_circ_000027 HIPK3 3193.315 30057315)
Loy oy WER hsa_circ_0001009 exo_circ_000142 FANCL 1448.15 D°W”r2e§;2'i§:8(PM'D:
TP EEARS - ¢_0001730 exo_circ_000064 EPHBA 503.7355 Upreg”'amd(P)M'D: ACknOWIEdgements References
* -G | = | - 1) Barbagallo D. et al., 2018, IJMS,
- oy X o oo [ TR This research was partially supported by doi: 10.3390/ijms19020480
g z" g, | : . S 2) Barbagallo D. et al., 2019, Cancers
o ol e LT et the Lega Italiana per la Lotta contro i , ' ¥ ’ ’
U °°°°°°° '.,. ’l t b - +! hsa_circ_0000915 exo_circ_000422 FKBPS 225.519 Dowmzeeg;;;f;lgwm' g p d0|: 10.3390/Cancer511020194
= do WF G vt B e Tumori (LILT), by “PIAno di inCEntivi per 3) Barbagallo D et al., 2021, UM,
EEEEEEE WOy 2| el el e soen zie); pue) (R0 4 o o e €_0001819 exo_circ_001051 UBR> 159.979 5 2992|0:15;1)PM|D. . dOl: 10.3390 |m522041678
hsa_circooootss  [EECRICU e la Rlcerca (PIA.CE.RI.) di Ateneo /i ,
: hs showine th dal : . Table 1. Candidate DE circRNAs in gliomas and 4) Stella M. et al., 2021, Pharmaceuticals,
Figure 3. Bar graphs showing the moda Figure 4. Transmission their expression in sEVs from healthy 2020/2022” —“linea di intervento doi: 10.3390/ph14070618
diameter (hm) and concentration electron microscopy (TEM) i dividuals accordine to exoRBase .
(particles / ml) of EVs isolated from UC (C) of isolated sEVs positive to & 3, STARTING GRANT” (Project EPIGLI) [} Rome.1s-23september Davide Barbagzall
and GBM (D) the tetraspanin CD&1 (http://www.exorbase.org/exoRBase/tolndex) _ . El:lErlrll'll:.’lvatll:'ll‘I avide barbagallo



http://www.exorbase.org/exoRBase/toIndex

