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Abstract

Aims: Analyzing relationship between hypoxia-related genes and clinical features and immune
environment of neuroblastoma (NB) based on GEO (Gene Expression Omnibus) database to con-
struct hypoxia-related prognostic signature. Methods: GSE62564 was downloaded from GEO da-
tabase and hypoxia-related gene set was obtained from MSigDB database. Patients in GSE62564
were divided into high/low hypoxia subgroups via Consensus Clustering analysis. Differences in
immune and clinical features between two groups were identified by Kaplan-Meier curve, Chi-
square test and ESTIMATE algorithm. Hypoxia-related prognostic signature was constructed by
Lasso-Cox regression. AUC value of the signature was calculated for the evaluation of the prognos-
tic model. Results: Clinical features including prognosis, age, tumor stage and MYCN status were
significantly different in two subgroups. Inmune environment and distribution of immune cell
including B cells, T cells, NK cells and dendritic cells were also different between groups. A six-gene
hypoxia-related prognostic signature (CSRP2, DTNA, SAP30, NCAN, WSB1, NAGK) was constructed
using Lasso-Cox regression, and patients were divided into high-/low-risk group by median of risk
score. Kaplan-Meier curve revealed the significant difference between prognosis of the two groups.
The AUCs for the 1-, 3-, 5-year OS predictions for the signature were 0.882, 0.916 and 0.914 which
revealed the prognostic value of the signature. Risk score was identified as an independent prog-
nostic factor by the multivariate Cox regression analysis. Conclusion: Hypoxia has an effect on
immune environment and prognosis of NB patients. A hypoxia-related prognostic signature was
constructed, which will contribute to predicting prognosis of NB and finding new therapy target.
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#h 22 BEAH 8 (neuroblastoma, NB) A& — M Az B #H 28 R G4 SRS, YR EH Ah I A . 8 i WL
JLEE SEAARRE, 90%11) NB KA F 5 % 2 Rif[1]. K NB JET- (1 ABL) b )L 3 A T2 A1 10% [2].
NB (il R R I B ARG T . 85 NB B ] B R, 15—l B L FARGT, Mg
e KA R3], ARYE MYCNOIRZS . FlS . 2 I o320, Tk NB B 43y i AR B AR RS 5, 4 dn
Susan SF7E 2009 4F A 7T A A 1 1 B 22 BEGH B8 XU ZH(INRG) [4]. REFR . U7 Fl e 6 y7 4%
BT FBAEAWIES, & S N TR AT 60% [5] [6]. DML, FHHTHIAEYFEMFIGTT
B G B R o SRAEE ST R () B BRRAE o R 4 L PR B PR I S R . ThRE SR A
2 FEUMR X AR LE[ 7], R G NB 7E P I 2 FhioRs b, s SCHRAS BB I ST DLRZ e fifgd 1)
iR RZBAEFE[8] [9] [10]. UbAL, TR ISR EUIRAS 5 MR G oA St vl R AR AR AR R [11]. ARB AL
TIPS B AT E A IR 5 NB IR RRHIE S e RS R R, FFH BB S TG B2 4L, v NB
1SS W 5 VR T R AR L .
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200 MERAEAH K FE N 5 GSE62564 N 4 E &, AT 184 MNEREAH RN . @i IR R, AT
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Figure 1. Dividing NB patients into high/low hypoxia groups by hypoxia-related genes
1 B REMEAERE NB BEH AS/REA
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Figure 2. Differences in immune environment between cluster 1 and cluster 2
& 2. 46 1 #0482 B RBTERE5
Table 1. Relationship between hypoxia and clinical features of NB patients
F* 1. BRE5 NB BEIGKIFEEXM
A n =498 Clusterl (n = 342) Cluster2 (n = 156) P{H
Fie(H)
>18 198 101 97 <0.001
<18 300 241 59
5
5 287 194 93 0.37
« 211 148 63
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34. MERSHEXTEER
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Figure 3. Construction of hypoxia-related prognostic signature by Lasso-Cox regression
3. BT LASSO E)Itg R E M X T fatEE
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PRI ARG VT o (R FR AL L, K 498 A7 B8 43 R g U 2 B AR R 4. [ R ) “pheatmap” 3.4 il
6 PNIEKIAE S LA R AE WL (5] 3(b)). JEid “survival” 12| Kaplan-Meier #2514 4(a)), K IMEX
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Figure 4. Prediction value of hypoxia-related prognostic signature
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3.7. HERFLEER

GG MBS VR S S5 TG AEOCIIAEES . IiRg 4 3, M T 900 NB 535 TS i 41 42 ISR (4] 5(a))
MRAEA A TSRO B E T4, JFIEIT ROC Hi 2t SHBRUAE 1. 3. 5 4E¥ AUC fE, 434 0.895, 0.921
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Table 2. The multivariate Cox regression analysis of prognostic factors in NB patients

2. M NB BEWENSERDN

25 P fE HR
FEH(>18 M H vs. <18 1~ H) <0.001 2.8 (1.6~4.7)
JrIR AR A AN + 1V 15 vs 1+ 11 35) <0.001 6.1 (2.4~16)
MYCN R 0.42 1.2 (0.75~2)
PHER(BE vs Loik) 0.1 0.72 (0.49~1.1)
PRSP 43 (15 vs 1K) <0.001 4.6 (3~6.9)
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Linear Predictor r T T T T T T T T T 1
-4 -3 -2 -1 0 1 2 3 4 5
1 year survival T T T T T T
0.9 0.8 0.7 0.60.50.40.30.2
3 year survival T T — T T T T T
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5 year survival T T T LI B B | 1
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Figure 5. Construction of prognostic nomogram
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4. 7ig

P2 RELH AR (NB) & — PR EAS I 2 R GUR B I FE v, IR TP i) s g [12] . KR NB K
R FEA ST, (H AT ) L2 o DL A A e S g, o5 4l ) LB AR T N BT 10% [13]. NB BA 1R
SR ST, o R B AL SR T OB 2, R TR B ZE[14] . bR 4 M 3 i B A s HAS 52 4
PR R PR 7 rbTed DX SR S S o DAL, IR B S AS A2 B SR A2 T LT BT SR i g ) A B R AIE [ 15]
ESNEMR P AR AR LB TR, (HRRERE A 2 5 R R MU A AR, B0 2 (PR s i i, it
AT HLRE JT[16] [17]. fifys 4 i 78 SRR A58 T 4R 22 1 St 24 1 mT RS i BRARIS S R A Ak, Rt
SRR BT Re A R, RS B UG [18]. BT AR, SR TR S Treg
Y SR SOARAN, AT 4 e S e il [19]. AEFLIE b, BRAEUH G ] ADAMI2 (3R TEAR AT/
SRR E S %20,

VEN BRI BRRRE, O A W AL O SRR S R G RIZE NB R A RBHIE R . (HEECIRES
XFF NB e 55 J B85 T I sema A it — R0 . A Fuidd SR SRR, ks MSigDB i 2
TSR DG EE R B2k GSE62564 i) 498 A i 7 Ay KB, I LB 2EL IR I PRI AIE K% f 9%
WX . AT, AESECRSIES, HAaRMsa REEZR. 34, [/ LASSO [EA 52
#5377 i CSRP2, DTNA, SAP30, NCAN, WSB1, NAGK 75/ M4 H & HE PR 4L R 1 Fm XU AR L . %
B BA R p) il tEge, FErrEN NB MBCLHSE R R . &a, BREIES SIRRE RS, M)
LR, DR TN .

AFUG AL 6 MELEAIE KA . CSRP2 J& T & & 21 I &R A1 H %82 & H (cysteine and glycine
rich protein, CSRP) X %, 4mfd LIM 253855, S 5071 kK & M4 LIt 2. CSRP2 78 2 Fi il ke
WEEH . A ES, HIF-1 @ e CSRP2, (et LI 28[21]. TMAE 45 e, CSRP2
ALIE I HIPPO {553 H 4001 i Rs 2H B 845, H. CSRP2 (R 235 5 45 i B 3 (0 KL TS M1 95 [22] . DNTA
FBEELIVE A B8 H A2 E A = A (dystrophin-associated protein complex, DAPC)H [ 288 4, +
B SR 43RO L B B LA 254 5 B [ 23] - Hu 25 [24]E W 78 K B, DNTA #J @it 1% STAT3. TGFAL
A1 P53 5 5l B AL 1 LR FEAH G I g . FE BB T, microRNA-301b-DNTA il ] 520 fit 63 24 i
FIAK . REMIT[25]. SAP30 4ifid it & (2 4L ER AN L RS2 S 4Lk 2, Eai i i wl i ik
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A..l

UHRF1-SAP30-MXD4 %l s i S B8 P (1 1575 (1) & 2 [26]. Tang 28 [27] (R 7882 57 1 4 e i S A 2 T3l
JE A, o SAP30 AN AS RIS MR EY . X507+ SAP30 (iR . &R AR
B (neurocan, NCAN) = ZEZ 54 RS FFE R . 75 NB H, NCAN m] {2 g 4 pa e 35 510 %
5 NB BH A BTG 5 H155[28]. bAh, NCAN thal fE Rt 2 b ik, I 0T RESE TS I AT
I 51 RS ) XU R # [29] - T 2 WG T NB TS B8 BB 7T ks NCAN g9 N Horr, BRI 0T NB T
JE IS A ORI B X, 83— BT 52 [30] [31]. NAGK (N-acetylglucosamine kinase) & T~ 2 B b i
MoK . 76 NB &+, MK MYCN 5 NAGK [ LUAE T H T MYCN B4 381508, I nT H T Wb
Jo S A S UGB O [32] [33]. bk, NAGK Wi ik TH4H At Py A s el fiok M e g A 4 % B3 Tl J [34]
[35]. WSBL J& T E3 iz &iZ#elly, 25 7 2P AE, dn W RIS AT . A U 775 0 =5 4 i ol ok
AU B S [36] o A 9T, WSBL ] 3d i 4% ATM I 4 f ok (e ik g f Ji2 [37]. WSBL mld i /i 5 pVHL
P ARAE 3L R 45 7% o IX7E Poujade %55 T L e OB 75 45 2HIESZ[38] [39]. 4 Keren Shichrur &5 [40] 1
Ft, YLK WSBL nl#ii] NB 4iffi 4=+ . {H Chen Z5[41)HIBF S 6 i, WSBL [/ ik 5 50 1 e R 45
JakHSE, X SARFHA . Bk, WSB1 £ NB t (1F Fl A 53— 7t

R LRTR, AWRAAEET GEO B E, /i THEIRES S NB S5 KIIRFHIERI G R, HMET
1 6 AR DG BRI 2 s i TS UBS AR, DUHHEE G bk NB B35 1T, FFv NB R T 545 i
Bk,

E&UH

788 H AR 3 5 BT BT H (No. ZR2020MH213).
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