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Fig.1 The edema zone and sampling position of patients

The magnetic resonance imaging (MRI) edema zone of WHO grade II, TI-III, IV astrocytoma patients and sampling position (yellow circle).
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(b)
Accession description Score  Coverage  #Proteins #Unique #Peptides #PSMs  Area
peptides
E9PK54 Heat shock cognate 71 ku protein (Fragment) OS=Homo sapiens GN=HSPAS PE=1 SV=2-[E9PK54 HUMAN] 157.9 63.39 o 8 10 69  6.95E+07 183 19.9
P04792 Heat shock protein beta-1 OS=Homo sapiens GN=HSPB1 PE=1 SV=2-[HSPB1_HUMAN] 93.96 17.07 3 3 3 43 940E+06 205 228
P07900 Heat shock protein HSP 90-alpha OS=Homo sapiens GN=HSP90AA1 PE=1 SV=5-[HS90A_HUMAN] 226.76 235 18 9 15 114 3.42E+H07 732 84.6
P08238 Heat shock protein HSP 90-beta OS=Homo sapiens GN=HSP90ABI PE=1 SV=4-[HS90B_HUMAN] 134.79 19.89 11 4 11 63 2.02E+07 724 832
P54652 Heat shock-related 70 ku protein 2 OS=Homo sapiens GN=HSPA2 PE=1 SV=1-[HS72_HUMAN] 104.48 12.68 2 3 6 57 8.71E+07 639 70
H3BNIS Cytochromec oxidase subunit 4 isoform 1, mitochondrial (Fragment) OS=Homo sapiens GN=COX411 PE=1 SV=1-[H3BNI5_HUMAN] 210 2791 5 1 1 1 43 48
P10809 60 ku heat shock protein, mitochondrial OS=Homo sapiens GN=HSPDI1 PE=1 SV=2-[CH60_HUMAN] 4887 9.42 v 4 4 23 727E+06 573 61
Q13007 Interleukin-24 OS=Homo sapiens GN=I1.24 PE=1 SV=1-[IL.24_HUMAN] 0 17.96 2 1 1 1 206 238
HOYE40 CD44 antigen (Fragment) OS=Homo sapiens GN=CD44 PE=1 SV=1-[HOYE40_HUMAN] 61.43 29.27 18 2 2 23 1.10E+07 82 9.1
Q13007 Interleukin-24 OS=Homo sapiens GN=IL.24 PE=1 SV=1-[1L.24 HUMAN] 0 17.96 2 1 1 1 206 238
P06396-2 Isoform 2 of Gelsolin OS=Homo sapiens GN=GSN-[GELS_HUMAN] 27.46 10.81 Ul 6 6 15 1.33E+07 731 80.6
P08107-2 Isoform 2 of Heat shock 70 ku protein 1A/1B OS=Homo sapiens GN=HSPAIA-[HSP71_HUMAN] 117.04 13.65 5 4 6 55  6.33E+H07 586 639
P28482-2 Isoform 2 of Mitogen-activated protein kinase 1 OS=Homo sapiens GN=MAPK1-[MK01_HUMAN] 108.89 14.87 8 4 4 52 543E+06 316 364
P31948-3 Isoform 3 of Stress-induced-phosphoprotein 1 OS=Homo sapiens GN=STIP1-[STIP1_HUMAN] 4028 5.78 4 2 £ 15 4.64E+06 519 59.7
Q06830 Peroxiredoxin-1 OS=Homo sapiens GN=PRDX1 P] SV=I-[PRDX1_HUMAN] 111.68 4121 3 7 8 53 647E+07 199 221
P32119 Peroxiredoxin-2 OS=Homo sapiens GN=PRDX2 P] SV=5-[PRDX2_HUMAN] 2299 18.69 3 3! 4 12 7.40E+07 198 219
P30041 Peroxiredoxin-6 OS=Homo sapiens GN=PRDX6 P] SV=3-[PRDX6_HUMAN] 46.69 23.66 1 5 5 24 334E+07 224 25
R4GNOS Protein S100 (Fragment) OS=Homo sapiens GN=S100A6 PE=1 SV=1-[R4GN98_HUMAN] 1.64 9.41 2 1 1 1 3.46E+07 85 9.7
Q99584 Protein S100-A13 OS=Homo sapiens GN=S100A13 PE=1 SV: 10AD_HUMAN] 479 11.22 1 1 1 2 441E+06 98 115
P38646 Stress-70 protein, mitochondrial OS=Homo sapiens GN=HSPA9 PE=1 § -[GRP75_HUMAN] 80.02 6.19 3 3 3 32 443E+06 679 73.6
P00441 Superoxide dismutase [Cu-Zn] OS=Homo sapiens GN=SOD1 PE=1 § -[SODC_HUMAN] 18.59 16.88 2 2 2 9 7.79E+06 154 159
FSH3Cs Superoxide dismutase [Mn], mitochondrial (Fragment) OS=Homo sapiens GN=SOD2 PE=1 SV=1-[FSH3C5_HUMAN] 43.09 26.13 10 3 & 16 2.46E+07 111 12.1

Fig. 2 The protomics analysis of astrocytoma by HPLC-MS/MS
(a) The HPLC-MS/MS showed that lots of inflammatory proteins in the edema zone of astrocytoma. The composition of proteins in the high-grade
was more complicated than the low-grade astrocytoma. (b) The representative proteins included: COX, HSP, CD44, IL-8, IL-24, GSN, STIPI,
MAPK1, PRDX, S100, SOD.
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Fig. 3 The nitric oxide expression in 27 cases of astrocytoma edema zone and tumor tissues

The nitric oxide expression in edema zone was lower than astrocytoma tissues. P<0.000 5.

2.3 HPLC-MS/MSZERMEES
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Fig. 4 Gene functional analysis
Gene functional analysis by BioCarta, KEGG and GO showed that these proteins were highly involved in citric acid metabolism. Compared with
grade II-1Il astrocytoma, the genes in edema zone of grade IV astrocytoma were more involved in anaerobic metabolism, such as glycolysis.
Additionally, these target genes were significantly involved in a variety of redox reactions, such as oxidoreductase activity and peroxidase activity
including iNOS, NO, ONOO", SOD-1.
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Abstract Objective This study aimed to investigate the expression and proinflammation effect of nitric oxide
in the edema of astrocytoma. Methods WHO II (10 cases), II-III (7 cases), and IV (10 cases) grade astrocytoma
peritumor edema tissues were identified by magnetic resonance imaging (MRI) and collected after surgery. The
content of nitrite was detected by Grice reagent; HPLC-MS/MS was applied to identify inflammatory molecules

in edema zone (5 cases of each grade); ClusterProfiler, Proteomaps and Metascapedatasets were used to
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investigate the potential protein network between NO and microenvironment. Results There was NO in
astrocytoma and edema zone, and NO in glioma was higher than that in edema zone, which had cytochrome
coxidase (COX), heat shock protein (HSP), CD44 antigen (CD44), interleukin-8 (IL-8), interleukin-24 (IL-24),
gelsolin  (GSN), stress-induced-phosphoprotein 1 (STIP1), mitogen-activated protein kinase 1 (MAPKI),
peroxiredoxin (PRDX), protein S100, and superoxide dismutase (SOD). Enrichment analysis demonstrated that
proteins in glioblastoma were more involved in anaerobic metabolism than grade II-III astrocytoma, such as
glycolysis. More importantly, these proteins were significantly involved in various redox reactions, such as
oxidoreductase activity and peroxidase activity among which iNOS, NO, ONOO™ and SOD-1 played a vital role
in redox reactions. Conclusion The formation of edema zone around astrocytoma was formed by inflammatory
reaction. Astrocytoma cells regulated SOD-1 and other inflammatory molecules by secreting NO to promote the

formation of invasive inflammatory tumor microenvironment.
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