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Effects of uncoupling protein 2 on prognosis and immune microenvironment of
skin cutaneous melanoma

YANG Peipei, YANG Junhan, LIU Mengting, HUANG Xieping, XU Ganglin (Department of Dermatology, Jingmen No.2 People's
Hospital & Affiliated Central Hospital of Jingchu University of Technology, Jingmen 448000, Hubei, China)

[Abstract] Objective: To investigate the prognostic value of uncoupling protein 2 (UCP2) expression in skin cutaneous melanoma
(SKCM) and its relationship with tumor infiltrating immune cells (TICs). Methods: GEPIA online dataset was used to explore the
differential expression of UCP2 between SKCM and normal skin tissues, and the correlation of UCP with the prognosis of SKCM was
further investigated. HPA dataset was used to analyze the UCP2 expression in single cell of normal skin. TISCH was used to analyze the
expression of UCP2 in SKCM at single-cell level. TIMER was used to analyze the correlation between the expression of UCP2 and the
main immune cells and their markers in the tumor microenvironment (TME) of SKCM, Primary-SKCM and Metastasis-SKCM.
Results: UCP2 was highly expressed in SKCM tissues (P<0.05). Higher UCP2 expression were significantly associated with longer
overall survival (OS) and disease-free survival (DFS) of SKCM patients (all P<0.05). Single cell analysis of normal skin and SKCM
skin showed that there was a certain positive correlation between UCP2 expression and cellular immune cell subsets and that UCP2 was
closely related to 5 immune routes (chemokines, receptors, histocompatibility complexes, immunosuppressants and immune activators)
(all P<0.05). The subset analysis showed that high UCP2 expression was closely associated with the high OS rate of SKCM and
metastatic SKCM patients (all P<0.05). There was a significant positive correlation between UCP2 expression and TICs in the TME of
overall SKCM patients, primary SKCM patients and metastatic SKCM patients (all P<0.05), however, the correlation was relatively
low in primary SKCM patients. At the same time, the expression of UCP2 was positively correlated with TME immune cell markers in
the three groups of SKCM patients. Conclusion: UCP2 is highly expressed in SKCM tissues and positively correlates with TICs in
SKCM, which is an important regulatory factor of TME and closely related to the prognosis of SKCM patients.
[Key words] skin cutaneous melanoma (SKCM); uncoupling protein 2 (UCP2); tumor microenvironment (TME); tumor-infiltrating
immune cell (TIC); prognosis
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I BA CD8' T4} D4 T4 B DMH**EHEE DC
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TIMER #4 JE 43 #r UCP2 % i 5 3 4 SKCM &
H TME e 4 br EMEE R GE DRI, UCP2 K14
534 SKCM &3 TME H 5241l (CD86.CSFIR)
rh PR 2 g (ITGAMD WNK 41 2 (KIR2DL1/3/4) \B 4H
Jf1 (CD19.CD79A) .DC (HLA-DPB1.ITGAX) . i J¢
A1 2% B WE 48 g (CCL2. IL10) « M2 % B W3 40 fiE
(CD163. VSIG4. MS4A4A) . T 4il it (CD3E.CD2)

CDS8" T 4i fii (CDSA/B) . Th 4l il (TBX21. STAT4.
IFNG. TNF) . Treg 4fl ffi (FOXP3.IL2RA . ENTPDI .
TGFBD) .\ #E ¥ 1% T 40 it (PDCD1. CTLA4. LAG3.
HAVCR2 . GZMB ) %5 4 325 21 B b 25 W0 A7 1E B 8 1) 1F
FHIG (35 P<0.05) , AR [A) A% 5 J % 14 SKCM AH 56 14 BH
AR T B SKCM FlFE#4: SKCM.. 24 LA 25 T
PAFFEN , UCP2 AT g & SKCM H VA7 8 1 o

#1 UCP2%IA5 340 SKCM £ TME = 5 55 40 kR A48 S5 1 4 47

G e M SKCM JR &M SKCM R P SKCM
R P R P R P
BN CDS86 0.729 <0.001 0.379 <0.001 0.786 <0.001
CSFIR 0.693 <0.001 0.343 <0.001 0.746 <0.001
SRR i) ITGAM 0.600  <0.001 0.290 0.003 0.643 <0.001
KIR2DL1 0354  <0.001 0.139 0.161 0.415 <0.001
NK 48 KIR2DL3 0.550  <0.001 0.330 <0.001 0.595 <0.001
KIR2DL4 0.580  <0.001 0.295 0.002 0.643 <0.001
— CDI19 0.633 <0.001 0.334 <0.001 0.679 <0.001
CD79A 0.666  <0.001 0.375 <0.001 0.717 <0.001
DC HLA-DPBI 0.744  <0.001 0.424 <0.001 0.805 <0.001
ITGAX 0.604  <0.001 0.273 0.005 0.640 <0.001
TIC CCL2 0.553 <0.001 0.019 0.851 0.664 <0.001
IL10 0.571 <0.001 0.222 0.024 0.613 <0.001
M2 A B g 4 CD163 0.561 <0.001 0.233 0.018 0.595 <0.001
VSIG4 0.573 <0.001 0.303 0.002 0.600 <0.001
MS4A4A 0.639  <0.001 0.211 0.033 0.701 <0.001
T 41 CD3E 0.810  <0.001 0.534 <0.001 0.862 <0.001
CD2 0.773 <0.001 0.47 <0.001 0.827 <0.001
CD8' T 4ifif) CDSA 0.725 <0.001 0.468 <0.001 0.763 <0.001
CDSB 0.744  <0.001 0.485 <0.001 0.785 <0.001
Th 4 TBX21 0.765 <0.001 0.536 <0.001 0.807 <0.001
STAT4 0.649  <0.001 0.287 0.003 0.711 <0.001
IFNG 0.629  <0.001 0.337 <0.001 0.675 <0.001
TNF 0.612  <0.001 0.356 <0.001 0.698 <0.001
Treg 40T FOXP3 0.763 <0.001 0.563 <0.001 0.804 <0.001
IL2RA 0.638  <0.001 0.236 0.016 0.694 <0.001
ENTPD1 0.411 <0.001 0.167 0.091 0.436 <0.001
TGFBI 0.461 <0.001 0.260 0.008 0.478 <0.001
FEMRMET 4 PDCD1 0.754 <0.001 0.513 <0.001 0.796 <0.001
CTLA4 0.498  <0.001 0.299 0.002 0.512 <0.001
LAG3 0.736  <0.001 0.494 <0.001 0.775 <0.001
HAVCR2 0.748  <0.001 0.455 <0.001 0.794 <0.001
GZMB 0.729  <0.001 0.461 <0.001 0.785 <0.001
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JikZH 23 = R IA I UCP4 A5 & L, UCP3 F1UCPS B4R
EIEH EKRALA P HmREELZLREX . @i
GEPIA .\ Ualcan #1 R2 Z M4 2 4% 13 UCP 5 SKCM
BETG Z KR, RIUHRAH UCP2 5 B3 il )5 %
VIR O, TR S 200t 7 vl LLUCP2 VDN R IR A
PRIT HAE SKCM MR S e R s i . BEAE
AHFFRIEE H, UCP2 iR 3Rk 5 U1 S R 4T 1) 15 5%
YIFH G o AW 500 2H 5 B 45 B 27, UCP2 % SKCM
T £ B RS §% Mk SKCM B8 3% 11 s 25 - 0 vk

SKCM & Xf 4 95 1 755 dpe B30Ik 1 20 i g 2
—R /W TR W, e R L AR
CSFIR.IL10. PDCD1.HAVCR2 #ll CTLA4 20411 &
UCP2 ik RHLIEAH G, KRB H AT G697 AH 92
T ~ 00 L DAL 200 I 2 o i DA B L [ 2 0 i i o
BE TS AR ISR G B8 A R R
X # % % SKCM. A Ik, 7 0 EIR AR 157 UCP2 5
SKCM &% TIC Z [A] KB , 9 SKCM [ 7] S %2 76
TRk . AR RERE— B T 2k
MHC . G2 $ il 77 A0 S e B0 71 5 UCP2 2[R A77E B
AR S , R 7E 20 Hr TME A 8 5 S e Al g &1
435 UCP2 FIAHS M R I, UCP2 R iA 5 & SKCM., #%
F 1 SKCM AR & 1 SKCM £ 2 v 15 52 9 1 A1 5%
H5 7R M SKCM AR 55 . o b 45 R Ik
BH , % V6 I7 X % # Mk SKCM 55 37 2 i £ 5 [A) B
UCP2 245 e 15 MEH

BT A S5 2H 20 AT RE 5 I B4 R K TR ST 4N
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FSC AT 4 4 i v 0 K 3 B AR T S 4, eh
NN UCP2 5 SKCM M8 %2 5 % VIR &, ik
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TR T 5 sk B TME H 4 i (R -7 7
IRBDR A SR 5 4 HE TME 16 520 IR 45, I 5 T DA o
B4 1) 1 4 DC A1 CD8" T ZH i A8 5t 1 Pt e g G2 , -
5 Jib JRg L IE AL, 338 1 B 58 0 PD-1 3R 9T N,
UCP2 5 SKCM H TIC B &A1 B.AF FH LI A FF 4T
FEAIR AN IR T o ASHIF i AN 1R 7K S R0 B 248 i 7K~
PRI SKCM H UCP2 & ik 5 TIC H#:AF1E) 2 1 1E
FH o, 3 T RS IE SKCM A& 5 3 VA T EL 3 UK

IR L — o
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