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Challenges in proteomics-based biomarker discovery of refractory and advanced
neuroblastoma
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Shotgun proteomic analysis was performed in undifferentiated and

ATRA-induced differentiated NB cells in vitro. An identified protein was verified by MRM and western

blot analysis. Immunohistochemistry (IHC) was used to examine the expression of the identified
protein in 33 primary NB tissues. Twelve proteins, including ATP-dependent RNA helicase (DDX39A),
were only detected in undifferentiated NB cells. A peptide of DDX39A was detected at a significantly

higher level in undifferentiated IMR-32 and LA-N-1 cells by MRM. Western blot analysis revealed
that DDX39A eXﬁression was significantly higher in undifferentiated IMR-32 and LA-N-1 cells. IHC
demonstrated that DDX39A was highly expressed in the primary tumor tissues of patients with poor
prognosis, and univariate and multivariate survival analyzes showed that DDX39A expression could be
an independent unfavorable prognostic factor. DDX39A is a potential biomarker for unfavorable NB
using a proteomic approach.
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Western blot DDX39A

30

25

20

15

10

w

M 1T
3 e %
—— w
T 1T Y |
Xk
25
ok
3 Ll
20
15
10
? 7
BB
= INEEEIN

Undifferentiated cells Differentiated cells Undifferentiated cells  Differentiated cells
IMR-32 LA-N-1

[l ATP-depend RNA SV=2.[CRM]-ILVATNLFGR.2/y6 / Enclase 1 SV=3.VNQIGTLSESIK.2/y8

[[] ATP-depend RNA SV=2.[CRM]-ILVATNLFGR.2/y7 / Enolase 1 SV=3.VNQIGTLSESIK.2/y8

ATP-depend RNA SV=2.[CRM]-ILVATNLFGR.2/y8 / Enolase 1 SV=3.VNQIGTLSESIK.2/y8

Undifferentiated Differentiated
cells

4 Undifferentiated Differentiated
cells ~ cells cells

DDX39A = —

B-actin N  —
p =0.0090 p =0.0053
12 9 .
£ £
B 1 S s
2ol |
@ .08 1 m .4
g 2
= .06 1 ~ 3
S oa! g -
3 3
02 B 1
2 5
0

IMR-32 LA-N-1

[ ] undifferentiated cells
[l pifferentiated cells

DDX39A
5

Ganglioneuroblastoma

- s e —— '._
s s "7

e T

TG ]
fraca i
SE

<

]
XX
g 3

PR

MYCN
6 DDX39A overall
survival 1



) 0
E 10— Low DDX39A protein (n=19)
= i
3 sl i
© .. High DDX39A protein (n = 14) © 0
L 06
o
—
STy
=
:r'; 0.2+
S
£ oo Log-ranktest: p = 0.006
0 50 100 150 200 250 300
Months after diagnosis
1
Univariate and analyses for OS in NB patients (Cox proportional hazards regre
Variables Univariate analysis analysis O 0
HR 95%CI P value HR 95%CI P value
Stage (4/1234S) 0021 0-11.25 0.229
Age (> 15 years/ < 15 years) 0005 06.182 0.143
Site (adrenal gland / other) 0578 02541315 0191
DDX39A (high/ low) 0.302 0.105-0.874 0.027 0.298 0.101-0.874 0.027
MYCN (amplified / not amplified) 7.188  1516-34.074 0.013 7819 140343568 0.019
Histology (neuroblastoma / ganglioneuroblastoma) 1.308  0.576-2.969  0.522
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