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Abstract

Objective: Exploring the gene expression characteristics, prognostic prediction, and impact on the
immune microenvironment of PSMD2 (Proteasome 26S Subunit, Non.ATPase2, PSMD2) in non-small
cell lung cancer (NSCLC) patients. Methods: Related data of lung adenocarcinoma (LUAD) and lung
squamous cell carcinoma (LUSC) were based on TCGA data set, and the related data of healthy
people were based on GTEx data set. TIMER2.0 and GEPIA2 online tools were used to mine the ex-
pression difference; GEPIA2 was used for survival analysis and drawing Kaplan Meier survival
curves to analyze the prognostic significance of PSMD2; TIMER2.0 was used to analyze the infiltra-
tion of immune cells in tumor tissue, and the CIBERSORT algorithm was used to predict the corre-
lation between PSMD2 expression level and immune cell infiltration. Results: The PSMD2 expres-
sion increased in LUAD and LUSC tissues, and the expression level of PSMD2 showed significant
differences among different stages of NSCLC (F = 4.59, P < 0.05). There is no significant difference in
PSMD2 expression during stage analysis in LUAD and LUSC, respectively. The survival analysis re-
sults showed that in LUAD patients, those with increased expression of PSMD2 had significantly
shorter OS than those with low expression (P < 0.05), and there was no significant difference in DFS.
However, in LUSC patients, both OS and DFS were no statistically significant association. The results
of immune infiltration analysis showed that in LUAD, the expression level of PSMD2 was positively
correlated with Macrophage M0/M1 and Neutrophil levels, while negatively correlated with B cell
memory levels; In LUSC, the expression level of PSMD?2 is positively correlated with Macrophage M0
level, but negatively correlated with T cell CD8+, B cell memory, and Neutrophil levels. Conclusion:
The expression of PSMD2 is increased in NSCLC; The increased expression of PSMD?2 is closely re-
lated to the poor prognosis of NSCLC patients; The expression level of PSMD?2 is associated with tu-
mor immunity in NSCLC.
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1. 5|18

2020 FAERRIEG U EUE SR, REET AR BIEOE 2207 T3, SURT AU SETRBIECY 179.6
T LT S bR 1], e 3R/ N0 Al (non-small cell lung cancer, NSCLC)Z] (5 85%. Jifi i
(Lung adenocarcinoma, LUAD)Ffii IR 41 ffi 3% (Lung squamous cell carcinoma, LUSC)& ¢ # L[ NSCLC
TREEAL, TRk, BRIANVETT . IR YT DL R 254 (antibody-drug conjugates, ADC)H H L& KR
R AT UK A T A, NSCLC HIAAFI g . (HR Bk 5 AR 2R TR IR 1] [2].
M TR T 2 BT ST AS R RO HE VA 7 FEAR AT AR A2 AR 75 M R ) 1) R Ji 88 13 35 (tumor microenvironment,
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TME) 5 i 8 24 16 =5 ek 83 1 400 B A A6 () A0 R PR 5, G 355 e g 400 L e 1 ) R R e e i g (B e 4 il . DC NK
YA, CD8+ T #4fiffl. CD4+ T 4. B 4. whERigifinss). MoRiAH ok s 4 seer 44 i, R i
AHMSE) . dHMANEE TR R, HAEVEF 2 MMM R A kR AR v B E .

A EEA 26S W AE ATP [ 2 (Proteasome 26S Subunit, Non.ATPase2, PSMD2) CL 4% IF 52 /& 2 Fit fif 8
PR . PSMD2 it Rk SN MIE A . R IR IE LR A OC . W FU R ] PSMD2 7E £ B iR it &
ik, WAEALIE . B bR S, JEaT DL FLARE . B 8RS RTUS(3] (4] [5][6].
FHb, R 2 B TR PSMD2 5 22 iR 1) S 2 A 85 DI AR G [3] [7] [8] [9]- 48T , PSMD2 #E NSCLC
W AR B AL i AN B A, PN 9 TG AR DG BT 4R

AW IS A SRR 2R X PSMD2 HEAT AT A4S %04, DL PSMD2 7£ NSCLC &
TR TS TR AR SO S A SR (R g2 md DU SR8 72 0 Pl T a5 697§ SOOETR
A R IEIRTT

2. IR EHE
2.1. #WEKIR
IR IE 5 R 41 1 (The Cancer Genome Atlas, TCGA) A H: ¥ ¥

(https://link.zhihu.com/?target=https%3 A//www.cancer.gov/about-nci/organization/ccg/research/structural-geno
mics/tega)3if3 LUAD 5 LUSC B MyEH LR I H HL G R RIEEE, Hhf$h LUAD 83 Mg 42
K 483 {5 S AEH AL ZUH 347 4], LUSC B35 R 41438040 486 19 K AE # 4141840 338 9. BRAMANKR A
GTEx (Genotype-Tissue Expression) /A #0454 (https:/www. gtexportal.org/home/) I 8 N fili 41 21 3[R FR 0k
w288 HilfENENFE. LUAD. LUSC FHIEF il 23 S s A0 il ok BN 2K 88 1 53 3% (Human  Protein
Atlas, HPA) ¥ ¥ JE (https://www.proteinatlas.org/) LUAD 5 LUSC Bl K %R K H TCGA #¥ 7

2.2. RIEERDH

FIFH TIMER2.0 % GEPIA2 7£2% T B AT 3L R ZRIA 22 73 b, e i 1k 25 1F ek 4 2 1548 1K (1og2FC)
=1 HAMNMFFIEG PE <0.01 #RFIEER, X HIRFER PSMD2 788 21 43R0 1E H 4 4 rb (1) ik KT
TR, [FR LR PSMD2 FiA/KF7E LUAD 1 LUSC AN[F 4 A 2 R .

2.3. £GFSHT

FIFH GEPIA2 345t TCGA A% LUAD F1 LUSC AT A7 9 HT . LA LUAD/LUSC FEA
H MEIST 2 R 3Rk H A B I FHE (cut-off = 50%), H Log-rank £33 704 PSMD2 1A 5 LUAD/LUSC
B B4 A7 M (overall survival, OS) & Joi 4 47 # (event-free survival, EFS)JAH I, 221 Kaplan-Meier
AAFIE, i PSMD2 [T )5 & .

2.4. BBRIFERI AT

FF TIMER2.0 7E£k T B 4347 TCGA A FLEE &+ LUAD A1 LUSC 983 2H 21 A G0 2 20 32 S 175 10
¥ H CIBERSORT HiE#HEAT PSMD2 ik /K5 50 52 40 M= i8R AB S E T, (045 CD8+ T 48l CD4+ T
A0ff. B 4UAE. ARk . I 2 i AR bR 4

2.5. HPA ¥IBEREHL ST

FIFH HPA KU PR 2R FL I ) “PSMD2” ( “fibi” oMty s 745 IREIR AT, I
HE#E T LUAD/LUSC A B F 26 e R4 R A R 14
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2.6. GeitF bR

KRG 22T 8 i AR 255 GEPIA2. TIMER2.0 }2 HPA 58%. #ikZ %KM ANOVA Hik
THED, DAPESI | AR08 | Al A RS (IR BUIE ) 1F % &, F Benjamini-Hochberg 1150 i I (false
discovery rate, FDR)IR1H % EIG I E 5 P (. Ail¥ZEREEN P <0.05. A7 HKH Log-rank f%:
I Cox XU EL HR AT 95% B A= [X [A] o

3. &R
3.1. PSMD2 7 NSCLC FRiAfER

N TSR RN IE 4141 2 (8] PSMD2 RIAKPZE R, A1 TIMER2.0 A1 GEPIA2 474 TCGA
#ed . TIMER2.0 ¥ TCGA 4145 IEH A 4ULHS, GEPIA2 ¥ TCGA #1415 GTEx $EILhc. M
F TIMER2.0 73 # s AR R IR AR A, 45 58(E 1(A)) 878 LUAD #1 LUSC 44+ PSMD2 ik
KR Em T IR AL FATERKI, PSMD2 1E K2 H Sk i s ik, AHEBBRE .. LR, T3
et S IR B9 55 o B FH GEPIA2 40 A 45 S HUESE T PSMD2 7£ LUAD %ﬂ LUSC HZ @3k (& 1(B)).
PSMD2 ik K FAEA 4 #A NSCLC R BE Z R (F =459, P<0.05, & 1(C)), £ LUAD fl LUSC *
Sy AIHEAT A A HTIRE, PSMD2 RIA TR E Z R (A 1(D)AIE 1(E)).
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Figure 1. (A) The expression of PSMD2 in pan carcinoma; (B) The expression of PSMD2 in LUAD and LUSC; (C) The
expression of PSMD?2 in different stages of non-small cell lung cancer; (D) The expression of PSMD2 in different stages of
LUAD:; (E) The expression of PSMD?2 in different stages of LUSC

& 1. (A) PSMD2 #E:Z B HIFRIA ; (B) PSMD2 7E LUAD F1 LUSC HENFRIX ; (C) PSMD2 ZEA[E47HA NSCLC HIFRIE;
(D) PSMD2 ZEA[E]4r#A LUAD Hi%Rik; (E) PSMD2 #ZEA[E 4 HA LUSC FRIRIE

3.2. HPA BIEERBZHEL ST

7E HPA TELREE E rh 3EAT S AL 0 M (PUfk: HPA062363), 45 % 78 PSMD2 4 A 7E IE 7 fifiZH 21
FINER R AR Rk, EEWE M A 2R YL, TE LUAD M LUSC HZRFEAR R ettt 2B - HE
Yefty, $275 PSMD2 #E NSCLC Rk /K P48 (1 2).

A) (B)

Figure 2. High expression of PSMD2 in LUAD and LUSC
[ 2. PSMD2 7£ LUAD # LUSC i Eik

3.3. PSMD2 %t NSCLC EEMEHEM

A GEPIA2 HHATAEAF T 45 R 2 7n, LUAD i35+ PSMD2 =Rk # OS B4 TRFRIAH (P <
0.05) (5 3(A)), DFS E&4tit2:2z 5718 3(B)); MfE LUSC B+ OS K DFS ¥ L4ttt (K 3(0)
A 3(D)). HPA 3 FE A A7 40 H7 i 7 PSMD2 J& NSCLC f 7 Fi 5 1+, PSMD2 ik 5 2 s
FEYIHIR(E 3(E))s
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Figure 3. (A), (B) The impact of PSMD?2 expression on overall survival and disease-free survival in patients with LUAD;
(C), (D) The impact of PSMD2 expression on overall survival and disease-free survival in patients with LUSC; (E) Correla-
tion between PSMD?2 and prognosis of NSCLC

[ 3. (A), (B) PSMD2 BIFRIEST LUAD 2 REFHRLHFREFELNEN; (C), (D) PSMD2 HIFIAS LUSC BERE
FHIRTTHREEREM; (E) PSMD2 5 NSCLC F/EHHEX M4
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3.4. PSMD2 Fi&%} NSCLC B & S B A 1 p B M)

A TIMER2.0 RH] CIBERSORT HLi%A5 £ 1 e iRAHFE SN LL M 8L, #£ LUAD ', PSMD2
FILIK -5 Macrophage MO/M1 K Neutrophil 7KV 2 1EAHK, 15 B cell memory 7K1 2 5 AH G (1 4(A));
7£ LUSC H', PSMD2 #iA/K¥5 MacrophageM0 /K2 I1EMK, 15 T cell CD8+, B cell memory DA K
Neutrophil /KF 2 57 HIF(E 4(B)). G5B, PSMD2 FIAAKTFANH, g iR K i A .
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Figure 4. (A) Correlation prediction of PSMD?2 expression in different kinds of immune cell in LUAD; (B) Correlation pre-
diction of PSMD2 expression in different kinds of immune cell in LUSC

[& 4. (A) PSMD2 FIAKF5 LUAD AR % & 4RREKFAEX TN ; (B) PSMD2 $Rik7KF5 LUSC HARES%
T 200 AR 7K S AR 5K 1 T
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4. ¥W1ig

AT T A IR IZHE X NSCLC 1 PSMD2 35 [K [ A RFAE « T35 T LA B S e ¥l SR fE 1A T
T AT 45 5B R E LUAD Ml LUSC 4141 Fh PSMD2 %35 /K14 5.2 1 5, 7 H LUAD ##% + PSMD2
FFRIAHE OS R TMRFRILE, R ZIEFRIEEMN &S LUAD B& Z WG % VMK, X5 Zhao
LW FT[7]. {HIE LUSC R KL PSMD2 5B A7, [FRER), HPA B S e 4405y
Mrizn, PSMD2 7E NSCLC Wik, HmEREFEAFRE. KRS B RS RARF[10]. A
Wi, PSMD2 FRik/KV-EEANF 73 NSCLC [ BA B3 2 7, {HAE LUAD M1 LUSC w43 5l 47 4 3 5
Hri, PSMD2 Rk EES, KRt 5maIE0H K. FREIIE R PSMD2 7625 7 LUAD {2
R R R AE 9 H PSMD2 1] BIAE A NSCLC Judl /& LUAD HIVETE TG A £4, A BAE 7Y NSCLC
VB TEVR T ¥0 AU T B IR N B A

TREAMMZE TME M EZH KIS, BT TME R &M, 3180, EMRsSr N ARRE, A
[FAR T o LA R AN IR D R A 4 Sl 62 21 e e e 0 AR A (11 [12] 0 e 4 o 36 5 AR LA [R] 7
R FRIE, USR5 AR R0 M1 BLERRAIAIHT 2 00 M2 BUE R . HSEPR B E VR
L FCIE ) 73 Bzt b — 4y KT R AR, FF BRI Z (B ) 40 R BOB 1Y), A7 AE%E 0 2 (R B2 AL [13]. CD8+ T
Y M CE BRSSP AR R, TR CD8+ T 4HHR G BT MR i U0 R . B
YHMITE S R G R EEAEN, FE@E AU R A R R T A R RS 5 T 4R,
FHAENR PR TE RANM, UL G RE G [ N ) =k g5k, i B 4= fusE R [14].
PHEREAH M A 2 IR SR G2 44 L 7 e 8 P 15 R K 0B, X R A F——C D8+ T 4 (1) S 8 A 15 1
[15]. ABFFGERER, 78 LUAD 1, PSMD2 FRik/KF5 MOMI B EREANA . A ki i /K7 2 1EAH
X%, 5 BiciZ4u /K 27k 7F LUSC i, PSMD2 Fik/KF5 M0 %Y HBE /KPS 1EA D, 15
CD8+ T 4ifi. iciZ B 4Hf LA Rz rh MERL g /K P S AU G . 375 PSMD2 FRIA A Re /e — e 15 AE b2 i S
YHMLIZE, ] RE BIRAR KB R e A A

RUEFRATHIIE 7L 45 )25 R B PSMD2 w] /£ 4 NSCLC # 1 K T AE Wb 4 I B 5 0% 12 1 % 1)
FHK . A RANE —E RBR . B AT S 5E T 500 R A T S 45 %, A fr it — B Fu e
WEe F4k, MBI — X SRS RS, G152 0 4 M 7R Fr 8 0 A R R i OB E
EHLHIE A, T E M LA FINLHIE U IRAE . AHF 7045 S 7Ty NSCLC #e ik S HE I TS 5 3 e if
JTHE A

E&WE

TH ARELEFE 4 (2022AAC03602).
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