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Mining molecular biomarkers regulating the occurrence of kidney renal clear cell

carcinoma based on bioinformatics methods
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(Urinary Center Tumor Ward, Xinjiang Uygur Autonomous Region People’s Hospital, Urumgi 830002, China)

ABSTRACT :Objective  To identify biomolecular markers closely related to the occurrence of kidney renal clear cell
carcinoma (KIRC) and verify their expression levels in clinical samples.Methods  Stage | KIRC mRNA sequencing data
were obtained from The Cancer Genome Atlas (TCGA).Principal component analysis (PCA) was used for dimensionality
reduction to screen differentially expressed genes (DEGs) , which then underwent GO and KEGG analyses. Weighted gene co-
expression network analysis (WGCNA) was used to screen genes significantly related to KIRC,and a protein-protein interaction
(PPD) network was constructed to screen hub genes.The diagnostic value of hub genes was evaluated with receiver operating
characteristic (ROC) curve, and their prognostic value was analyzed using survival curve plots.The correlation between the
mRNA expressions of hub genes and the pathological stages of KIRC was analyzed.Clinical samples of 20 patients with stage [
KIRC treated in our hospital were included,and the expressions of the hub genes in cancerous and adjacent tissues were detected
with reverse transcription real-time quantitative polymerase chain reaction (RT-qPCR), Western blotting, and enzyme-linked
immunosorbent assay (ELISA) .Results A total of 8223 DEGs were screened out.including 4092 up-regulated ones and 4131
down-regulated ones. GO analysis showed that DEGs were related to bioadhesion, plasma membrane composition, and
transporter activity. KEGG analysis showed that DEGs were related to pathways such as cell adhesion molecules, cytokine-
cytokine receptor interactions,and interactions between viral proteins and cytokines and cytokine receptors. WGCNA analysis
obtained 171 genes that were significantly related to stage | KIRC.The hub gene,lymphocyte cytosolic protein 2 (LCP2),
screened out by the PPI network, was significantly related to stage | KIRC.The area under the ROC curve was 0.96.The
expression level was negatively correlated with the overall survival rate of patients.The expression of LCP2 was related to the
stage and lymph node metastasis.Clinical verification showed that the mRNA and protein relative expressions of LCP2 in KIRC
tissues were significantly higher than those in adjacent tissues ( P<C0.000 1).Conclusion LCP2 is significantly up-regulated in
stage | KIRC tissues and can be used as a potential biomarker for the early diagnosis and treatment of KIRC.

KEY WORDS: molecular biology; bioinformatics; epigenetics; differentially expressed genes; kidney renal clear cell

carcinoma; weighted gene co-expression network analysis; lymphocyte cytosolic protein 2

FE. a6 KA AR S B U A (KIRC) % 2 B UM 54 (45 T-2E M ks e by . 30 0031 0 76 W R AL A vb i 6 3K
K. wat MJEIESE AL 3% (TCGA) B4 4R B KIRC T #1 mRNA I 57 5088 . F 32 804340 B (PCAD [ 4 Ab B, i ik 22 73 3¢
KA (DEGs) , I %1 DEGs #4T GO il KEGG & 424347, SR AN AL KL [ 2 32 35 ) 28 43 A (WGCNA) i % 1 5 KIRC & 35 AH 3¢
FA B[R] 44 # R (AR (PPD W45 0 e AR 41 3 TR, 3 5 32303 AR ARAE (ROC) Bl 2 PFA 1% 401 35 TR A9 32 W A 4 » fof T A A7 b 46 TR 4
M L BUGE M E L IF 2 BT A 5L K 9 mRNA 3k 5 5 KIRC fi5 34 WA G M, AR BB /R A X ARBEBE R 20 4]
KIRC T ] 58 09 i AR AR, SR 00 4 5 S 2 B 3R 4 W4 X X 2 (RT-qPCR) (2R 1 5 338 B3 7 | Bl 16 40 9% W B 38 (ELISAD 35
o I 24K 2 56 PR 7 S8 3 B e O S5 L P R 65Kk, 4 R SRk B 8223 4~ DEGs, Horp REE A 4092 A4~ TR AR 4131
Ao GO 43 BT R DEGs 5 A4 99k Bt 5 A5 4 B 43 0 5% 32 26 19 0 ME S5 26 . KEGG 43 #1278 DEGs 5 41 i K Bt 43 7 . 40 i B 7~
I it R - 52 (A ELAR 6 B AR 15 40 AR B R 40 R B A2 AR A PR R AR IR AR A 06 . WGCNA 431 3K4% T 171 A~ 5 KIRC [
1 52 R S B R PPT IR 46 0 6 1 9% 1K 210 35 81 9k B4 400 M0 B 5 2 1 2 (LCP2) 5 KIRC T ) i # 26 o 2 3 . ROC il 2k F i #1 >

0.96, H LCP2 R BAKFHBHMOAAEFREAAME, S5EHEN S MEEHBA G, AR IER R, KIRC T #H4A4
o LCP2 ) mRNA F12E [ (A X 635 K735 18 38 & F 8 5% 1IE 3 4141(P<C0.000 1), #+# LCP2 #£ KIRC [ #idigih g 2

W fs H#1:2024-05-14 f& B H #§:2024-08-12

BEEWB 4L /R B X B RBAIE 4 R H (No.2021D01C189)

BSMESE MR- AF5T4: . E-mail: hmnze@163.com

TEE BN T AR B BRI, BFE A W R A MR . E-mail :18099199510@163.com

http://jmurology.xjtu.edu.cn; zgmnwk.cug.top



216

J Mod Urol, Vol.30 No.3 Mar. 2025

i# T D KIRC L2 I8 53097 I TE 20 T Vs 59

KB 0 T YR B s R AL 2 5 22 5 AR IKSE TR 5 V28 W 200 L 5 AR RT3 ik I 46 20 A s R L A I N B i e 2

RESHES:R737.11 X kAR A

B 4 Jifd 98 (renal cell carcinoma, RCC) & —Ff &
JoT P i gRg L 42 BR AR 20 338 000 il & RCC g 141
Horp 70% DL BN BB W 41 B g% (kidney renal clear
cell carcinoma, KIRC)"' , KIRC J2& — Fl £t i} 1
I » R S AE RS TR P b TR A A
JE AR 90T BE TG W I IR R B R R =
JI RS W AR TR R A, RNl T
KIRC i #7391 5 Z= M DL S Hon] g 55 5 il 28 Y
RCC Jf & . Me W Bl 3 R R,

TR PR A 3% 3K W) 2% 73 B (weighted gene co-
expression network analysis, WGCNA) J& — Ff i K
R G A2 7 v AT TE B S A 27 R B2 2 AR
R A F 5T v T PR L BRI AR A/ G B R T
WGCNA A 45 A DL 35 15 1) 5 B 22 [ 1% B o6t AH G 1
H LR 3 2 3 — B/ R 45 v, 2R T BB A R Gt b )
FrR A m AR 4 . Bt WGCNA &k 72 b A
TFFEAXAL (Hub) K [H 5 A 7] 26 98 AE 19 9 7 2
S Hub SE P 7E B & BUG T e

1 ABSFE

1.1 BETHREBMAE M iE 4 K (The
Cancer Genome Atlas, TCGA) i “Kidney Clear Cell
Carcinoma”BAF1) /R B8 ¥ B9 mRNA U 77 B 45
I RAE B, AL 45 528 A~ KIRC FEAFI 78 A~ 55 1E
HAMEA . MR8 I K F B e ¥ KIRC [ Y b g+
A Ui 16 2k, Al 3 44 B (principal s componet
analysis, PCA) HEBR AN BE X 47 Ji g7 240 23 F0 1E 3 2H 4L
HA,

1.2 % B XX E A (differential expressed genes,
DEGs) By % 3% 76 R A% i 1 “limma” 4231
KIRC [ A 5 0 55 15 4R R Z 1] 9 DEGs,
i 0k F1 ME P<<0.01, H | logFC | > 1.5, ffi i R &4
“ggplot 2”%:1il DEGs #) & 1A .

1.3 IWEeEESH HHR B M4 5 “clusterProfiler”
(version: 3. 14. 3), %} DEGs o 17 3 A 24 {4 i (gene
ontology, GO) Fl 5t #8 A 5 3 K 241 A #1425 (kyoto
encyclopedia of genes and genome, KEGG) (http://
sangerbox.com) & H73# . BE fie /MR AR N 5. e K
FEH 4 hy 5000, 4% 1% & Bl R (false discovery rate,
FDR)<C0.1,P<C0.01,

1.4 ET WGCNA HE#EM % )1 R FAFH

DOI:10.3969/).issn.1009-8291.2025.03.007

BiocManger(version:1.30.10) T 2§ WGCNA 1 (ver-
sion:1.70-3) . FH4 H DEGs 323K B0 2% , B A [a] 451 B
5 KIRC [ 1 fAH OGP R AT 20 BT » e FEAH G PE 1B 35 1Y
BEHHEAT Hub R 2k . 48 2 TC AR BE R0 45 K 4R 1]
E A B B E o 14, PSRy 0.9, - 1 3% i M
BT 0, FRIXBAMA DEGs B4, &I U] &
5 BE<20.25 22 R

1.5 % H E{E (protein-protein interaction, PPI) [ &
MER Hub EEFE (] STRING £ # ., #%
WGCNA Hiifi & H i Hub 8 R S5 A, 3 590 Fl ol
N AFF T STRING B PPT W 45 [ 54 5 A3
Cytoscape i 17 ] AL . AR $E Degree 534 i i
Hub F[A

1.6 B4 fE R ZE A 2 (lymphocyte cytoplasmic
protein 2,LCP2) 7 KIRC RHEyFi /G4 il R %
144, maxstat 38 RiskScore W) 4w Wi H , % & &%
INGFULRE AR R > 2500, B KA HLRE AR B <7500, LA
LCP2 2 3A 5 1 fie A 480 (BR8240 O R R 38 7 Bl
574 Kaplan-Meier 3% il /5 24 47 il & &1 . £ 1)
R A4 survival (1 survfit o £ #r 9120 14 FJS 22
5t K log-rank 655 PF Al P 21 22 [ 19 22 5 1 36 1% .
i ] R #fF & pROC (version:1.17.0. 1) 2 #5232
H TAEHFE (receiver operating characteristic, ROC)
2k . F 20 LCP2 7 KIRC H 2 ki i (8 .

1.7 IARBEARFD LCP2 Rik/KFERMEN 99 A M
geE/R AR X NRERE 2023 45 2 A 2 H-—2024 4
3 A1 HYIE 20 i) KIRC T 39 8 35 04 Jib g 4 23
o5 IR W AL P 0 H T LCP2 RIKK PRk, 94
ABRIE A 18~60 %5412y KIRC | 1 i % JF it
T FARGTT . HEBR bR v« 8 HEAT A7 50T 19 B85
B FF A iR K R A i R B R . AR
WHIERAG T A 2 5 5 B 5 TR [R) A HL SRS et
dEH K Hig X AR BE B & o i
(KY2023060111),

1.7.1 ##F L EER A4 X R M (real-time
quantitative reverse transcription polymerase chain
reaction, RT-qPCR)  F Trizol i 5] (Fg &% 1 55 22 4=
PR AT BR S D) R 2 VR 2L DR LS RNA, R
FH RT-qPCR 125 & (g 5t i ME 78 28 W) B 45 % 0 A BR
ST RNA 47 3656 5§ B8 980 153 75 1
T R 5 91 LB R I
PR FD 47 cDNA ¥ #, LCP2_F.5-CT-

http://jmurology.xjtu.edu.cn; zgmnwk.cug.top



217

BLAR I PR AN R 2 3 2025 4 3 J1 56 30 #2563 1)
TCTCTCAAGGCCCTAGCAA-3", LCP2 _ R: 5'-
ACTTTCCTTCTGATAACG GAT-3", Lk GAPDH

P J7 A X . GAPDH_F .5 -CTCTGCTC
CTCCTGTTCGAC-3', GAPDH _ R: 5-ACCAAA
TCCGTTGACTCCGA-3'[JiT A 51 ¥#y th A TAEY T
R AR Al B3 .

1.7.2 %9 %95 ¥ i& (western blotting, WB) %
it 2% vl (AL U SR E RO IR 7D $ B 2L P i
SR AR S BEAT R VAR R e BERC LUK . H UK SRS
HBEIE b 9 A% 2 R i — 9 £ 4 I (polyvinyli-
dene fluoride, PVDF) (b 50 2= 7 4] B} 32 A BR 2 7D
F. ¥ PVDF &7 50 g/L BiflgWisirh 4 CHEMATE
P2k 1 SR 5 5 BUA% O R TR R S % — PRI B Bractin
BEE 3 ho I A AT Uk R 5 A A1 A K 1Y
ZHiUME 2 h(BURY I BT R R A Y B a0 A
BRA WD o fiJ5 8 AT 5 B AL 4 KOG W (b at 22 28]
FHEA PR "D AE Tanon 5200 627 k0 UZRAX CF i

KEERHEARAFD ERY.

1.7.3  BEEE % 9% "R B 9X 38 (enzyme linked immuno-
sorbent assay, ELISA) FH OB iR 2% op 3 7 W
(phosphate buffered saline, PBS) 24 fi# 1% R 240 4, %

0.10f
~ 0.05F o ® A
X o
& 9 :"-- EAL
= -0.05F .
F-010F o7 e °KIRCI
©-0.15 N
-0.20f
_025_ 1 1 1 1 1 1 1 1 .I @

-0. 12 —008 -0.04 0.0
PCA1(1756%)

i
FEAS
Ll

B ELISA 27 & C b il s SOl A FR 2 =)D 9 36
HEATARGI . HAAE IR o e AR o S T BB S X
HEFL KR MNRE AL o I 07 A 88 T B A R it 5
BB B WG REIMA R AT AE B UKL IER.
5% J5 I 4% FLTE 450 nm 38K b Y W O BE AR

1.8 GHitFEFHE LAY GraphPad Prism
5.0 ST Wi A7 A0 38 B LA & 5 Rk A
[8] B8 b 38 R A ¢ K656 (Student’s t-test) , P<C0.05 &
ZRAAGIFEE L.

2 & R

2.1 HUEWALIE M 528 4~ KIRC FEAS H i i H Y
267 A~ KIRC T HAREACHN 78 A9 55 1E F L 8LRE A,
T PCA i 8 HER: T 18 4~ KIRC T MAREAS A 12 A4~
55 E W A SUREA, BiAS PCA 1] LA 3843 X 4 KIRC
TIAREAR S35 Ew A8 AR, HFUERNERDY
17.56 % (55 1 B4 F1 9.67 % (46 2 140 (1A,

2.2 DEGs WifiE 5% E 7F 66 M55 1E 421k
AHN 249 4~ KIRC [ M #F A4y 3t %05 i 8223 A~
DEGs, {3 §§ 4092 4~ b 8 J& B #4131 A4 F 8 56 A

(F 1B,

16

14
12
)]

FEE
A BTV
V Tk

—logl0(P
(=)}

(=]
T

-5-4-3-2-101
log2(Foldchange)

A AT B 22 IR R SN AL PCA: M0 #r .
E1 SEHAkE] HAASEZEFALAHAEEREENRIL

23 KIRCHI DGEs hEEE&E S N T i
DEGs 7£ KIRC FBTE R AW 2= T 6e, A Lt i1 T

TRy ¥ K, A= W) F: 3 B (biological process, BP) 41 Jitd
4H 4} (cellular component, CC) 143 T I fig

(molecular

GO #1 KEGG B0 (K 2), GO EedEH 3 1 function, MF) ,
FE S R
of 7 R B O R -log(PfH) JEEER) A FEZEL BB 43 HHE ~log(PlH)
YRR [ ] ° s o o 40
SRt [ ] 45 i o 50
21 oA | ® RIS ) 60
25 40 o 2 et A ) A (] 50 JRIEH I ZE ALY b ° 70
BTHIE | e 55 TR AL R 4 ° 80
LR sfRm o 100
R L e MpISMER [ @
4ifLiEAL |, o . R A AN RS | e
0.10 0.15 020 0.25 0.30 @ 0.1 0.2 0.3
HH H HH L
EeRhgaf R b 45 5l i
BB R EEHE | fe) EEY log(Pll 2 5 P RO AR AR AR LA ®
B LR R i L ) . 500 08PID 48 L B -0 0 BRS¢0 ELAR AR )
BT B R S | o 18 S m B o
%m%?%Wﬁﬁ%Lﬁﬂﬁﬁ- ° 20 41 ks B4 F(CAMs) °
BE LA | ° R R 5 40 L R 00 L PR T B A °
WABBHBEAEEL o 2 aHIE TRAHE T2k e
WEFEEL e " aRSNE R Z R EAE L @
AT o REHOIEL ©
BrmEEEL e HER. HERNSRERERL e
0.04 0.06 0.08 0.10 © 0.02 0.04 0.06 0.08
HF R L
A:GO Y TR &I B GO 4 2 53 & £ 50 Hr 1 sC: GO 4r F I e & 2 73 M &1 D KEGG Mg &£ 4 &l .

E2 Z£HREEM GO KEGC BB ESENH

http://jmurology.xjtu.edu.cn; zgmnwk.cug.top



218

J Mod Urol, Vol.30 No.3 Mar. 2025

BP 43 #7245 5 224 Az WS B 20 JELRG B A2 9
R 2 A A AR Y. CC b s R
BEA RS o R PN TR A3 JBT R S A
I, MF sp b R 32 . 55 5 A s M B
PEg A & R B ) s e o N 2o L g S RN N
PR s G E . KEGG & %047 /R DEGs £
B 0 BEORS BFE 43 L 20 e R - 40 R 32 A FE B
FH B 2R A 5 40 M B A i T a2 AR A B PR
MG R Z R AR A G, XEgi Ry
A KIRC Y fig e i AH — 30, 45 R T ¢

24 E T WGCNA B HEM K H RGN B ZF &
0.9
fFosf o ' )
£0.7f
{oo.6f
Bosk e
O0AF
%03F ° ¢
K o2l
Lléo.l— °
R 0f.
0 4

8 12 16 20 24 28
RBMECEI )

B BT WGCNA g #— 24§ 8223 4~ DEGs [
FEIRH R 315 MNFEA (f0 4G 249 4~ KIRC T IFEA
H1 66 i 5% 1E 24 ZUREAS) 1 I PR &M 2% . il
BRI 315 DA, I 5 Bk A (i JE <
2000 TCAT AT S WA . K 315 DNFEAR G 2 AR
KIRC [ 175 R IE 5 %F BRAE . JOhR B 0 25 ) 4o 78 v
RT3 AL RGRA Y B A AR K, Lat sy
Mk BA {6 20 B b 15 KIRC A e M fie K e U R
ORI AR E | MM | >>0.9, | GS| >0.1 $2£ 5 Hub
DL L3R4S 171 A Hub S04, Hoop 38 (8 B 3515 61
A~ Hub BEH L 2L @B TF 110 4> Hub JEP (F] 3),

16001-°

®e o

[1]8 L R EEE X

0 4 8§ 12 16 20 24 28
KBMEGhZ) @

215
@ IE X IR 4 (n=66)
OKIRC [ #4(n=249)

JiEg:)
| |
0051.015

|® P<0.001, =0.73 ® P<0.001, r=0.95
6.0e-122 ;mé ol
4.2¢-184 i
3.5¢-138 ;‘; % ot
R & 2 0L 7 _ gl
QS, ?‘é":ﬁ‘x 05 06 07 08 09 1.0 0 0.5 1.0 1.5
XA ¥ ® ERER T T NG aEBRPOERER G

A BB E B AR A R C BRI D BEBURAE 1) R R P BB 5 R AR SC P A F L R
RS | GSIA MM BRI 5 G 20 i e b 2 D | GS| AT MM O B KIRC: B & 40 . B FLG
A B AR B L B AR mRNA MRkt

B3 BT UCE E 4L 5R0E M 4 53 5T (WGCNA ) 4 22 #47 W 4%

http://jmurology.xjtu.edu.cn; zgmnwk.cug.top



BARWIRAM R G 2025 48 3 T4 30 B4 3 1) 219

2.5 Hub EE /K PPI [ 4%+ 12 R 1% &R A& F 75 i% Hub JEP (& 4) . SCHK S ey 19 ik PR R o 22 400 i i

WAk 171 4> Hub 3£ R S A STRING #4822 , JE & [ 2(lymphocyte cytoplasmic protein 2, LCP2)
P48 PPI P28 804 . B B0 5 A Cytoscape 343t 47 HK i TYROBP, SPI1,ITGAL,VAV1, FCERIG,
a4k, R A 108 AN AL 437 N EAER B AL FCGR3A,CORO1A, SASH3., HCLS1, jx £ 3 [ 75
i Degree 5325, i 46 tH OCHK B2 e m O BT 10 e KIRC g3k Bl

ATPOVIH  —GPDIEEOLZIA——ATPI2A

N
OXGR’(",OL/ Lon NDUFASL2 (s
e 4 | LDN8.
4
P4

FCGR3A

HCLS1

SASH3

COROIA

AKX AL B R Y PPT )4 181 B 1\ e 2 B9 A 10 e X 41 55 1 PPT 45 ] .
B4 EAEE(PPINEE
2.6 LCP2# KIRC TGS A0 s 5A). ROC £k sr#r &5 21 i /n LCP2 2 1 KIRC 1Y
7R LCP2 AH X 28 3k 7K 1 8 e i8R 38 19 B R 2R A7 g2k T i 2 Carea under curve, AUC) 5 0.96 (|
(overall survival, OS)#§ (log rank P =0.003 5, [ 5B,

Loy
1Lof W 21X (n=50) }
m =R IE(n=50)
0.8+
0.8
. i 0.6
X ®
0.5t
ﬂ'l ﬂx&“(n TTNT E 0.4
m .
03
0.2
P=0.003 5
of HR=1.51(95%CI:1.14~2.00) — AUC=0.96(95%CI:0.94~0.98)
L 1 L L ) 0 e 1 L L " 1
0 1134 2268 3402 4536 02 04 06 08 10
R AR T ® 1S

A K-M AEFEI L B 2l TR E (ROCO) £k s HR: XU L s AUC: ROC fh 6 F i 12,
E 5 LCP2 7 '5:EHAMERISISH b miE
27 LCP2 5KIRC If RmEHSHMAEXE LCP2 I 22 R G T B L (P >0.05, [ 6C); LCP2
mRNA A X K3k K F 5 KIRC TNM 43 3 1 A1 56 P mRNA LXK KFEAE T WEEMF IOV
3T iR . LCP2 mRNA {3 ik K F 7 KIRC 5 MO (P<<0.000 1, 6D), B LCP2 mRNA ik /KF
N0 W B E KT M1 f1 N1 (P =0.018, P = 5 KIRC &0 W R E a5 %A ¢,
0.043,18 6A.B); LCP2 mRNA Fik/KFE4HE T1~4

http://jmurology.xjtu.edu.cn; zgmnwk.cug.top



220 J Mod Urol, Vol.30 No.3 Mar

. 2025

15 -
P=0.018 P=0.043
1
- o.‘.o". : ..::::'.'. ';
B 101 510 —d
% % " %
B e 9 ] b
® e ® et
}E’ .:o _";(' oe®
z 5+ = 5+
0 1 L | 0 1 1 1
MO M1 NO N1
(n=176) (n=T73) ® (n=233) (n=16)
P=0.92 P=0.90
1 P
P=0.52 o 5 =0.73
" P=0.15 ' —=061
P=022 | . P<0.000 1 |
150 P=0.27 ' 15[ P<0.000 1
" p=045 ' "P<0.000 1 '
1 . 1
® ..:.?. . o T, 3. :..*‘- oles
% 1o- — B jor oy ok )
* S3eest o * weseis 1) Sgtanes
:& *320220 . ! ."::‘ ‘ '& 30,030 . : ‘.. 0
§ . . ® . .
z St ' s
O 1 | 1 1 ] 0 1 1 1 1 ]
Tl T2 T3 T4 © I# 113 T3 Vi ®
(n=249) (n=68) (n=182) (n=11) (n=249) (n=82) (n=102) (n=77)

AHTCEAE TR B A R AR Co T 0 s Dl R0 . T2 i R/ Je 3ot e v
UL N B E RS 00 s M A BRI AL #5 75 ; LCP2 . ik B 4L i 5 5 2,
6 LCP2 mRNA 7£ & i B 20 B 1% 7 B0 lfa J< 8 32 53 B p 3R A 7K T B e b

2.8 IGEKRBEAD LCP2 BRIAKFERIE KIRCI 010) ws. (0. 508 &= 0.013), P < 0.000 1, & 7B].

HAZH 25508 52 1E W 4 40P LCP2 mRNA [y #H X 32 ik ELISA #5455 8 7~ KIRC [ #4141 $ LCP2
K2R BA G F 5 L[(9.830+0.140) vs. (6. K5 IE W AN FE &, 25 LA 512

xik

798+0.119),P<C0.000 1,/ 7A]. WB K il 45 £ & [(12.4634+0.195) ng/mL ws.(2.934+0.041)ng/mL, P

7~ KIRC [ #4140 LCP2 2 A0 X 32 3k KO 8 i <0.000 1,/ 7C],
FIEHHAm. ZR BAESIT %3 X[0.891 £0.

15 1.51 20
. P<0.000 1 P<0.000 1
Py 1
% : ' B P<0.000 1 2
3 < EISE
w® 10F j E 1.0F 2
Z = = ¥
< =z ~ 10 |-
o X
% Sk oosk h
) & &
& Q O S5+
8 = —
1 1 ] 0 1 1 | 0 | | |
Normal Stage 1 Normal Stage 1 Normal Stage 1
(n=10) =10y @ (n=10) (n=10) (n=10) =100 ©

A:LCP2 mRNA %t 3£ ik K ; B: Western blotting £l LCP2 & [ A %t 36 1k /K ; C. ELISA #; LCP2 3k
JKF-. Nomal: J 55 IE # 4 2 ; Stage | - F i W40 1 WL LCR2 M E AR EH 2.
7 WERHEARDESEAMARE ] HAL S LCP2 BRiE

http://jmurology.xjtu.edu.cn; zgmnwk.cug.top



BACWIRAMPLZRE 2025 4F 3 A 55 30 B4 3 )

221

303

RAETE I E L4 B R G AS7 FOA 7 55 s 1t
B T IRIR YT B ROCR AR IR AT 2 22 U ik [E K N
KIEPEZBERTH ELRHAZ —. KIRC Z&—
T PR 2% S IR W el e R P KIRC JR % 1Y 5 4F
FEAFARART 200461 . MUARYT ARG X KIRC B3R
S7 AR FA B o R T AR DD B3R 02 Jm v e 1) 32 23897 T
PRI BRI L 2 30 V0 1 SR 3 R R R iR 58 4 )
Brig g A &Y . Wik, 54 KIRC #2564 745
BYIF PR ZOB B I RIR YT T+ e B

LCP2 fii FYtafk 5933, 42K 2032 bp, & —Fh Il
MEALSGEA. S5 ZMAEGESEE. LCP2 &
HA Lo T 48 . 2 i B g il A K2
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AUC 2 0.96, H H A B 1Y 45 5 2 AU 309
LCP2 B A B U W2 W th fH. A 0k & Bl LCP2
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LCP2 ) mRNA il (7 %35 & F H . H LCP2 &
Fik 5 MR CDST T 41 % H 2 1EH X, HUO
LD WF 98 R I, LCP2 (1% 2% 3k 5 il iR 9% (lung
adenocarcinoma, LUAD) Ilfi JK 43 ) F0 #k £ 25 5% % 41
K LCP2 MR ia 5 LUAD & OS By AR ¢ ; 7
LUAD U, LCP2 133K 5 1 P PRS0 T2 3% 1 e 1A
1(programmed death ligand 1,PD-L1) {33k 2 IE4H
* ., #KEVEAE L H 5(DLG associated protein 5,
DLGAPS) R4 A EH .25 T — R4
Mg ¥ 5 g5 5, A BF 52 3 W1 DLGAPS il i 52 i
CD8" T 41 g A\ 1fi ¢ #F KIRC {4 % 4= . DLGAPS %t
KIRC [ 257 100 5 il 9o 352 10 4 388 400 B 4 B R 9T I

N7 N2 4 SRR AT — S 1 B A (B, {3 DLGAPS
F A FH 38 I S LT AT A8 . AHE T DLGAPS /EH]
T KIRC #Lii A B LCP2 A S — il i i 5 25 15
WEGEEE S5 T 40 M0 R 52 VR B0E 1 & R 2 R
WEEE AN X IE W B T 400 & R 22 E R IR 1k
Wik R XEE S 549k [ CD28/B7 KIEM
55 NS TCR G 5. LCP2 5 T 41l 52
A5 5m#% T1 A1 T2 & T17 4L Mo, ik 4h
W5 kB LCP2 5 SH3 45 #9485 1) 2 (1 (UBASH3B)
%A EAE  UBASH3B 2 [ 80 & oy — BT 11 7t
JEERRE Y L I 5 R O B b G A R
A0 3¢, H KIRC &) &4 i i, G i ikh
LCP2 n] i3 o 5 % 8 40 i i 2% 2 5 KIRC 19 & 4
K. MAMMADLI %% {00 5% & 307 W98 i B i
JHLCP2 145pTYR Jik il 5] b 3% /N BT 48 it ) LA
T 3% b 98 A B 7 P L 4L 0 e 1
EL 9 UE B 38 2o W R Tk LCP2 Y 22 &1 376 Rl T
20 L 1 80 AT S5 30 TCR (5 S PHLT, WU 25050
KT —Fp ELAT ok R 0 R A= 4 mT R R 9 HPK
Rt fiff 77) HZ-S506 , 7E 97 500 58 vh HZ-S506 1y H 24
S50 PD-1 HUiR B4 6 A 72 CT26 b A 2 3
HAPHIE I A8 AT A MC38 [5] 35 [R5 A A
g R SR K AT PD-1 470 g 3 1k

g5 ERT R AR A R LCP2 5 KIRC (k&
A EAR TS LI R 23 B L9k 5 e B8 4% D) A O, LCP2
A efE y KIRC 12 W B a7 W AE 4y F A W br ik .
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