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[ Abstract] Objective To explore the prognostic biomarkers for liposarcoma as
potential therapeutic targets. Methods GSE21122, GSE159659, and GSE30929 datasets were
downloaded from Gene Expression Omnibus (GEO) database. The significantly differentially
expressed genes between liposarcoma and normal adipose tissues were identified using the
limma package of R language. The common differentially expressed genes were obtained
using the ggvenn package. The survival and survminer packages were performed for Cox
regression analysis and Kaplan-Meier survival analysis. The correlation between ADIPOQ and
multiple immune checkpoint molecules was analyzed using the corr. text function. Functional
enrichment analysis of differentially expressed genes between liposarcomas with high and low
ADIPOQ was performed by clusterProfiler package. Results In GSE21122 and GSE159659
datasets, 155 and 39 significantly differentially expressed genes were identified, respectively.
The Venn plot displayed the 25 common differentially expressed genes. Multivariate Cox
regression analysis showed that ADIPOQ could serve as an independent factor for the
favorable prognosis of liposarcoma [HR=0.68, 95%CI (0.49, 0.94), P=0.022]. Compared with
normal adipose tissues, ADIPOQ was significantly downregulated in liposarcoma tissues
(P<0.001). Kaplan-Meier survival analysis showed that liposarcoma patients with high level
of ADIPOQ had significantly longer distant recurrence free survival (DRFS) than those
with low ADIPOQ (P<0.001). Spearman correlation analysis showed that AD/POQ was
negatively correlated with immune checkpoint molecules such as ICOS, TNFSF9, LAGS3,
CTLA4, CD47, CD200, CD86, and PDCDILG2 (P<0.05). Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) analyses revealed that the upregulated genes
between liposarcomas with high and low ADIPOQ were abundant in nutrient metabolism and
metabolism-related pathways, while downregulated genes were involved in biological function
of cell division and cell cycle. Conclusion ADIPOQ could serve as a favorable prognostic
biomarker for liposarcoma, and it may have the effect of inhibiting the expression of multiple

immune checkpoints, thereby improving the prognosis of liposarcoma patients.
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Figure 1. The screening of differentially expressed genes between liposarcoma tissue and normal adipose tissue

WE: A GSE2V1223 4B 5 P Mg s PTG 228 5 JE 5 Rg Wy 2L AR Z 18] 6 £ S+ Ak KB B. GSE1596594 45 45 P JIs 5 19 78 2L 4R 55 B4 g oy 4HL 4R 2
49 £ F A& AL E; C. VennA,

A

Gene Hazard Ratio (95%Cl) P value
CDK4 (N=140) 12(0.97-1.4) . 0.104
ADIPOQ (N=140) 0.78 (0.7-0.86) . <0.001
MT1E (N=140) 14(1418) . 0032
MT1M (N=140) 096 (0.77-12) . 0721
MT1X (N=140) 097 (0.79-12) - 0757
PRELP (N=140) 067 (0.48-0.94) . 0019
CALB2 (N=140) 0.39 (0.24-064) . <0.001
FOSB (N=140) 0.71(0.56-0.92) . 0,009
SLC19A3 (N=140) 0.59 (0.42-081) . 0001
GPD1 (N=140) 053 (0.40.7) . <0.001
HBB (N=140) 0.73 (0.61-0.86) . <0.001
RBP4 (N=140) 0.79 (0.71-088) . <0.001
CIDEC (N=140) 055 (0.42-0.73) . <0.001
L6 (N=140) 1.2(0.87-1.6) . 0295
$1008 (N=140) 045 (0.29-07) . <0.001
LEP (N=140) 053 (0.37-0.76) . <0.001
FHL1 (N=140) 0.75 (0.62-09) . 0,002
GYG2 (N=140) 0.49 (0.31-0.76) . 0.002
MAOA (N=140) 0.54 (0.36-0.8) . 0,002
PRKAR2B (N=140) 0.73 (0.63-085) . <0.001
AQP7 (N=140) 0.51(0.37-07) . <0.001
PLIN1 (N=140) 0,69 (0.59-081) . <0.001
CXCL14 (N=140) 0.94 (0.84-1.1) . 029
ADH1B (N=140) 08(0.71-091) . <0.001
FABP4 (N=140) 0,85 (0.78-0.93) - <0.001
r T T T T T T 1
o 02 05 8 1 12 15 18

Global Schoenfeld Test p: 0.5987

Schoenfeld Individual Test p: 0.7674 Schoenfeld Individual Test p: 0.8939 Schoenfeld Individual Test p: 0.8007

1

r ADIPOQ

o
H
0
5
0

. ®
3 26 51 84 18 31 39 67 140 26 51 84 18 31 39 67 140 @ 26 51 84 18 31 39 67 140
@ Time Time Time
« Schoenfeld Individual Test p: 0.1014 3 Schoenfeld Individual Test p: 0.9819 Q Schoenfeld Individual Test p: 0.9996
@ T .- 8
Is - [N - % -

8 o s 0
S o
5 L §° SRENE 1 4
& 26 51 84 18 31 3 6 140 & 26 51 84 18 31 3 6 130 8 26 51 84 18 31 30 67 140
Time Time Time
@
o  Schoenfeld Individual Test p: 0.7348 8 Schoenfeld Individual Test p: 0.979 &  Schoenfeld Individual Test p: 0.9021
& - 9
2 1] : - [CEY - g 10 .
2o 2o T of -
20 o . % -
@ 26 51 84 18 31 39 67 140 26 51 84 18 31 3 6 10 26 51 84 18 31 30 67 140
Time Time @ Time
&  Schoenfeld Individual Test p: 0.5534
-] .
2 .-
&
2 26 51 84 18 31 39 67 140
Time
C Gene Hazard Ratio (95%CI) P value
ADIPOQ (N=140) 0.68 (0.49-0.94) L] 0022
MT1E (N=140) 1,60 (1.16-2.19) - 0.004
GPD1 (N=140) 057 (0.26-1.25) ] 0.159
HBB (N=140) 0.85(0.69-1.05) - 0131
RBP4 (N=140) 1.21(0.971.52) [ ] 0096
CIDEC (N=140) 052 (0.26-1.02) - 0057
LEP (N=140) 065 (0.41-1.03) - 0.087
GYG2 (N=140) 3.44(1.44-824) ] 0.006
PRKAR2B (N=140) 146 (0.95-2.26) - 0087
FABP4 (N=140) 1.25 (1.06-1.46) - 0.007

—rT T T 1
0 05 1

B2 ZRREEFEEHRBEEFHERZMNEZEZRCoxEIFSH
Figure 2. Univariate and multivariate Cox regression analysis for the differentially expressed genes in
patients with liposarcoma
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Figure 3. The expression level and Kaplan—Meier survival analysis of ADIPOQ in liposarcoma
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high and low ADIPOQ
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