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WE: BY TSN RRAEG 485G A F R 3(HAPLN3) £ B & 9 29 J2 5% (ccRCC) ¥
HERAEREETE, RBEHEE, 75 AR SANEHIEESH HAPLNS f£ ccRCC 9 £ F R 38 | TUSMMA,
AR5 I TR ARIE ek ta BLid A S A SR S B A & ST BN 3R 4 (TIDE ) 6948 % b, 5475 £ o7
HAPLN3 /£ ccRCC P EAF AL, Bt %97 2R 240 5 A0 HAPLN3 & &) [2 5 4L 3 A 2R 2R P i Rk R
A E R A E ZR A4 R P (QRT-PCR ) #= Western blotting # ) ccRCC 4@ Jz #k (OS—-RC—2, ACHN)
HAPLN3 mRNA Fo % & 89 &5, 20 4§ iRNA 90 % HAPLN3, i QRT—PCR # ] R Bl ccRCC 28 Ltk P
HAPLN3 A B IR B A A bk, 5K CCK—8 ix4a M HAPLN3 2 B & ik AR5t R B ccRCC 4o BB IG 78 49 % v o
LR AMEEFOWNEREEN, ccRCC P HAPLN3 mRNAAS &L &3 T EF FIEAL(P <0.05), ERF
WHO/ISUP 54 #) ccRCC P £ I G4 2L HAPLN3 mRNA A8 R X &35 T G348(P <0.05) . £ HSHLEREHA,
HAPLN3 & #& A 40 B4Rk A A R (OS ) A& T EX 28 (P <0.05), A G441 OSAAKT G34( P <0.05) , #F % Cox
)2 54745 R R, HAPLNG & &35 [ HR=1.548 (95% CI: 1.325,1.801) | . & # [HR=1.029 (95% CI: 1.016,
1.042) ] & pT % # [HR=1.923(95% CI: 1.632,2.265) | . & pN 4~ #1 [ HR=3.425(95% CI:1.818,6.456) ] . &
pTNM 4 [ HR=1.867 (95% CI:1.638,12.12) ], % Grade %2 [ HR=2.291(95% CI:1.870,2.806) | & ccRCC
BERRFABWHmEE(P<0.05); % B % Cox® 2544 R &M, HAPLN3 & & & [ HR=1.430(95% CI :
1.144,1.789) . & # [ HR=1.006(95% CI:1.006,1.043) | . # pTNM 4 # [ HR=1.661(95% CI:1.205,2.289) ],
% Grade 4 & [HR=1.486 (95% CI: 1.070, 2.065) | % ccRCC & # R B )G 69 12 = %0 W % (P <0.05) .
HAPLN3 mRNA A E A FL BB, CD4" THEMIL, CDS" TH#HEmig, Piitmie, Edmig, 5
Ko iz 2 EAE X (r =0.284,0.532.0.584 0.617 . 0.323 F# 0.620, ¥ P =0.000) . G4 4L CTLA4, LAG3.
PDCD1. TIGIT mRNA A8 £ A FF= TIDE# 4 & T G34L(P <0.05) . GESA'Z £ &R AW, HAPLN3 &
ccRCC ¥ 5 % 4 % i B BIAANE . L HAPLNG M A% 25 TR/ EMAL2(P <0.05), OSRC-2,
ACHN 28 i, HAPLN3 mRNA #= & @ 483 £ A & & T HK—240( P <0.05) , si—-NC#4L, si-HAPLN3 2017 7 i 4]
HOS-RC—2, ACHN e ODARILEL, KA T A M Bkt edr 2547, 4R OFRRANEEOS-RC-2,
ACHN @ty ODAEA £ 5 (F =481.158 #2292.321, 39 P =0.000); @#H4L OS—RC—2, ACHN Z8iLé) OD A A £
F(F =27.471 #2 255.219, 3 P =0.002) ; QHLLOS-RC-2, ACHN @ Lt OD A T ALA B A £ F(F =20.799
F211.301, P =0.017 #2 0.040) , £51% HAPLN3/EccRCC P&k Eifl, 50 mesgsitns, TaA ccRCC
BRI TUGARE, AR b7 e S W AN,
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its prognostic and immunological implications*

Chang Zhang', Ju-kun Song2, Dong-bo Yuan’, Wei-ming Chen’, Hu He',
Cheng Qian', Meng Yang', Jian-guo Zhu'
(1. Graduate School of Guizhou Medical University, Guiyang, Guizhou 550004, China; 2. Department of
Urology, People's Hospital of Guizhou Province, Guiyang, Guizhou 550002, China)

Abstract: Objective To investigate the expression and prognostic value of hyaluronan and proteoglycan
link protein 3 (HAPLN3) in clear cell renal cell carcinoma (ccRCC). Methods Multiple public databases were used
to analyze the expression and prognostic value of HAPLN3 in ccRCC, to explore the correlations of HAPLN3
expression with tumor microenvironment, immune cell infiltration and Tumor Immune Dysfunction and Exclusion
(TIDE) score, and to determine the potential pathogenic mechanisms of HAPLN3 in ccRCC via enrichment analysis.
The expressions of HAPLN3 in ccRCC tissues and adjacent tissues were detected by immunohistochemistry, and the
mRNA and protein expressions of HAPLN3 in different ccRCC cell lines (OS-RC-2 and ACHN) were detected by
qRT-PCR and Western blotting. The cell lines were transfected with specific small interfering RNA to silence the
expression of HAPLN3, and the effectiveness of HAPLN3 gene silencing in different ccRCC cell lines was detected
by qRT-PCR. In addition, CCK-8 assay was performed to determine the effects of HAPLN3 gene silencing on the
proliferation of different ccRCC cell lines. Results The bioinformatic analysis showed that the mRNA expression
of HAPLN3 in ccRCC was significantly higher than that in normal kidney tissues (P < 0.05). In ccRCC with
different WHO/ISUP grades, it was found that the expression of HAPLN3 in G4 group was significantly higher than
that in G3 group (P < 0.05). Kaplan-Meier survival curve exhibited that high expression of HAPLN3 significantly
shortened overall survival (OS) (P < 0.05), and that the OS of the G4 group was significantly shorter than that of the
G3 group (P < 0.05). Univariate regression analysis showed that high HAPLN3 expression [HAR = 1.548 (95% CIL:
1.325, 1.801) ], advanced age [HAR =1.029 (95% CI: 1.016, 1.042) ], high pT stage [HAR =1.923 (95% CI: 1.632,
2.265) 1, high pN stage [HAR = 3.425 (95% CI: 1.818, 6.456) ], high pTNM stage [HAR = 1.867 (95% CI: 1.638,
12.12) ], and high tumor grade [HAR =2.29 (95% CI: 1.870, 2.806) ] were risk factors for poor prognosis of ccRCC
patients (P < 0.05). The multivariable regression analysis demonstrated that high HAPLN3 expression [HAR =1.430
(95% CI: 1.144, 1.789) ], advanced age [HAR =1.006 (95% CI: 1.006, 1.043) ], high pTNM stage [HAR =1.661 (95%
CI: 1.205, 2.289) ], and high tumor grade [HAR = 1.486 (95% CI: 1.070, 2.065) ] were independent poor prognostic
factors (P < 0.05). The mRNA expression of HAPLN3 was positively correlated to the infiltration of B cells, CD4' T
cells, CD8'T cells, neutrophils, macrophages, and dendritic cells (r, =0.284, 0.532, 0.584, 0.617, 0.323 and 0.620, all
P =0.000). The mRNA expressions of CTLA4, LAG3, PDCD1, and TIGIT in the G4 group were higher than those in
the G3 group (P < 0.05). The TIDE score of the G4 group was also higher than that of the G3 group (P < 0.05). Gene
Set Enrichment Analysis (GESA) showed that HAPLN3 was associated with multiple immune and tumor pathways
in ¢ccRCC. Immunohistochemistry showed that HAPLN3 was highly expressed in ¢ccRCC tissues compared with
adjacent tissues (P < 0.05). The mRNA and protein expressions of HAPLN3 in ccRCC cell lines OS-RC-2 and
ACHN were higher than those in HK-2 cells (P < 0.05). As demonstrated by the CCK-8 assay, the OD values of OS-
RC-2 and ACHN cells from si-NC group and si-HAPLN3 group among distinct time points were compared via the
repeated measures ANOVA, which revealed that the OD values of OS-RC-2 and ACHN cells were different among
the time points (F = 481.158 and 292.321, both P = 0.000) and between the two groups (F =27.471 and 255.219,
both P = 0.002), and that the change trends of OD values of OS-RC-2 and ACHN cells were different between the
two groups (F = 20.799 and 11.301, P = 0.017 and 0.040). Conclusions HAPLN3 is upregulated in ccRCC and
correlated with tumor proliferation. It may be an independent prognostic marker for ccRCC patients and a potential
target for immunotherapy.

Keywords: clear cell renal cell carcinoma; HAPLN3; differential expression; immune infiltrating cells; bioin-
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2021 45 56 [F 87 % 7 T3 2 1) ' i s 9 A 2 5 22 Bl B
T 9 M, B i B 4l B & (clear cell renal cell
carcinoma, ccRCC) J& fic 5 UL B9 20 22 20 | (5 o
(¥ 80% ~ 909%™ . AN [ I 3] ccRCC A 3% A A7 38 25 7
B, Horh Ak 22 82 A B9 ccRCC BB BAE
A7 38 BN, Z TS IE |, 1/3 1Y JR R 1
ccRCC B ARG B R sl e ¥, ol T ARGI7
7 R AT ROR AT WO I8 PR AP BB 2 i TR
5 R B R A AT ) SR g U3 A2 1 ccRCC Y
—ZIBIT . ccRCC H i A6 A 410 7] 32 22 3 o 7
R AL N| (programmed cell death protein 1, PD-1)
g M B M T Ok L 40 B AH OC P L 4 (eytotoxic T
lymphocyte—associated antigen—4, CTLA-4) , 437 T ik
2 240 X e 9 200 L ) 2% 405 7

75 WY J5 19 A 11 220 W B 4 2 11 S i TR g 5% 3
(hyaluronan and proteoglycan link protein 3, HAPLN3)
73 ¥ 40 894 Da, H- 4 it 1) £ 1 2 375 W] JoT R A £
F1 20 W B e 28 1 RE DR S I, A 7% 360 N2 BE TR
TENRS AL Tz R5k , FERAAAE T AN LR .
iz F HA e B 4T AR S U AL A 2
AP o T i B R 5 A 1 2 A ) 4 i
HMEETT, X bR A0 M RO BE RN RS B A AR AT
57 T A SR

REAEAIF 58 2 W, 200 i A0 Jo 378 W] s R M A 1 22
BEAE ccRCC Y 2 J ik 24 ™. HAPLNS £ 0
B 5 E A 20 E AR B R TP R E
A3t R H SR HAPLN3 5 ccRCC 1A 6tk ok
UL AR E o A SC Sk 2 A B R AT o AL SR
HAPLN3 f£ ccRCC 1 Y 22 53 3238 | PUm A (8 B e 22
FEAE L 43 BT HAPLN3 76 ccRCC 0 328 K i 98 A G5
B B AR O, LA & HAPLN3 3[R 3% 35 [ A X 5 0
200 Y0 R LT S0

1 HESH®

HAFRAR
Ji i [A 41 K138 3 BT (the cancer genome atlas,
TCGA) (https ://portal. gde. cancer.gov/) R E T 4 ny
] 4 2021 4E 5 A, 3B 530 4~ ccRCC 8 # K 72
55 20 ZUbR R 1 RNA K080 FAR B A9 i R 5 6L . il T
TCGA K fls B 9 55 21 AV /b g S N L - 2 3R R
(Genotype—Tissue Expression, GTEx ) 4 J& iY 1F % 41

1.1

ZUbR A I A XF B .l GTEx £ 48 & Chitps ://
gtexportal. org/home/datasets ) V8 iU A% , T 2% 89 > 1E %
P JUE ZH 21 RNA BCHE . mRNA A X 26 3k 42 4 O 4
EAL AL B S BB | K ccRCC R bR AR 15k i 8 41
(530 51) . A HAPLN3 mRNA H {32 50k #0740, 445
A3 Ry AR UL (265 ) AR KL (265 f]) o 4%
WHO/ISUP 73 94 2 e B9 G3 2% . G4 9%, 73l G3 41
(206 1) \GA L (75 511) o Fi i B 9 55 2 SUb AR A IE
WA LBURAAE R IR 8 4L (161 61]) o I R BEREAS 58 4
fR R, A pMx SIS REAE T, DU S i i 491 A 22
1.2 HHEESR

B /N B R A &R HK-2 5 0 W 40 g
958 4H L 7 OS-RC-2 , ACHN Wl 1 3130 3% ¥ %8 /1= A B
TARAT . 90% HER 1 57 £ +10% Jif 4 1L 1 (fetal
bovine serum, FBS) +1% X4t B il 5 58 4= 15 7% K&, i
o AR, B 0 L& T 37°C (5% — A AL s 5%
Fh R TR
1.3 EFERAFRMEE

B 55 IR 2L (FBS BT (£ [ Gibeo 22 H] ) , BCA
A B R &SP A IR & (b st RS A R
oS\, S S B 43 BT (radio immunoprecipitation
assay, RIPA) 2w ( LB E = KRAEYH RAGRA
Hl) , bt A HAPLN3 247 (A6 5t 1 2R A W) H R A
C/NIEIDI B —tubulin Pk (EE Affinity Biosciences N
A] ), AP [gG-HRP (€ [E Abeam 23 7] ) , 52} 5¢
ot & it R A B 8% K M (quantitative real-time
polymerase chain reaction, qRT-PCR ) Mix J 7] & (27
TEAE IR AR R ) RNA G & (2842
YR A BR A F] ) |, Lipofectamine™ 2000 i85 &5 ( 38
[ Invitrogen 2 7 ) , CCK-8 ( H KRE A=),
PR 5 ] W (DL [E Genefist 28 7)) , &% T HL ¥ 1) si-
HAPLN3 1 si-NC JFURL (LI B A R o

AR AR AR B R A (b BT RS A
ARATD), BER AR ZRGE . qRT-PCR AL LKA 5%
5 A% ( 5% [ Bio-Rad 2 w] ) , i 45 X ( 3¢ [ Bio Tek
Instruments 23 7] ) o
1.4 FHik
141 EFRRE AAESTATUGEHEAME HH
R KA 53 Hr HAPLN3 75 i 415 1E % 20 0 19 mRNA
FESRIEIFHE— LT TE G3 4L G4 L K IE W UL h
mRNA 2 5 ik, “goplot2” R B 14F 2 i 46 & &
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“survival” “survminer” R A2 il 4 fE i 2%, WF 5T AN
7154 HAPLN3 X} ccRCC A A7 3 (520, LA S GA 41
G3 ZH A ) S 4[] A= A 22 e o R BRSP4 o
Cox [IH 3 M Al HAPLN3 5 54 FZ R LR,
WAGAF e . pT 77391 . pN 3401 . pTNM 434 \WHO 439 .
i 3 “forestplot” R B A 22 il ARARIE , R B2 5 1Y
HR .95% CIFI P{E . i “mms” R PF A IR IA]
TR 1 4F 3 4FF1 S A AR A 4722 (overall survival, 0OS) ,
A — B EFE %4 (concordance index, C—index ) , 2]
MR TEMIZE . SR Bootstrap 15 H HlFE 200 ¥ (B=200)
Bk, C 48 KOO, T A {E0 8 g, A I i 4B %
45° RHER, B T {1 5 WL 5 (R B2

142 RRmMZARSEEE SN RAME
A5 132 1 208 72 (Tumor Immune Estimation Resource,
TIMER ) 2.0 (https : //cistrome. shinyapps. io/TIMER2.0/)
5% Bt HAPLN3 5 i 53 =2 ¥ M 52 2% 40 B (tumor-
infiltrating immune cells, TIIC) B9 #1 5¢ ¥ . >R H
“immunedeconv” R B 4§ 1% TIMER 2.0 & & 4 #7
ccRCC /1 HAPLN3 5 6 Fift 5 UL 5 73 240 g 37 52 91 7K
S AE DG PE |, i FH XCELL 836 A S0 2 17 43 L JE it
V4 K Mjgd A 5% o (8 FH “ ggplot2” “pheatmap” Fll
“immuneeconv” R {4 PF A 5 55 K Ay fURH OC 3k R AR
G3 4 . G4 £ ) mRNA A xF ik 4, L Sz HAPLN3 5
Yo A A OGS IR A L SRR S AL . fdE T JTANG
SR T B R A g D) RE B S AT HE BR (lumor
immune dysfunction and exclusion, TIDE ) - 7 il il 4
& K6 A 5 BH W (immune checkpoint blockade, ICB) J7
2,47 TIDE P43 i AU 4% 52 1CB 3R 7 e 2R A7 01 0
143 AHEFEHAH  F 4K ccRCC H #TE Y
HAPLN3 A 55 538 % . HAPLN3 3 3k & % 35 21
I3 35 41 FH B PR 4R 65 46 73 T (Gene Set Enrichment
Analysis, GSEA) v3.0 (https://www. gsea—msigdb. org/
gsea/downloads.jsp) o ANHWFFEH P <0.05 F1 FDR< 5%
hEFAGEE L.

1.4.4 o JE 40 R4 S (Immunohistochemistry, THC)
FEAM HAPLN3 89 &8 BRI 2020 4F 1 A —2021 4F
8 HAE BTN N R BE B b PR AP T ARG P DT ER 1Y
50 1 £8 35 04 9 20 SURUNE B B o 55 A SR A AR TF
FARGERRHEZE G SRR F B EE
VN R o B AR AT W A AL, D) R R 2
4 pm, LU K, HURIBE S, P, HAPLN3 —$i(1:
2 000) B & L B, FHU R 166 9T (1:200) 37 CHER

30 min, DAB %, SR ARG 4y, oK, @ E . 1
U5 T ML B S AP R, H 2 67 95 SR 2 U A 7
AT . PR E . TEA KOS, IR AN
L3, B 243, BRAE (R 3 43 o BH I 48 L L 491
<5% N 053 ;5% ~25% H 145 5> 25% ~ 50% H 2435
>50% ~ 75% } 345 3> 15% N 445y . ATl ek 4
B 0 AAPE(=) 1 ~ 45 HEBHPE(+) ,5~ 840 K
FHPE (4+4) ,9 ~ 1243 Ry P (444 ) o HR P THC B {2
25 503 0 B M 2658 (B A s A ) T BH 4 6 3k (FH
PEFISER FH )

1.45  Western blotting # | HAPLN3 & & # & &
BB 37 45 0 40 M, RIPA 24, B0 R I 8E RiE .
FR 4 BCA 25 11 Jt a0 6 1 B 15 20 A7 B D e 2R
I . BB 5% W AR L 10% 43 B kA7 b RE FL Tk
1A 5, P 35t A W 35 AT 10 min, B B B —tubulin
HAPLN3 J5 4°CWF & &2 % . TBST PRI 3 Ik, i B —
P, EWRIFE 1 h, TBST PRV 3K, 852 , K H Image J
BT B A K BEAE, AT e s i HIY
A R IR = H B A R RN 2 5500 K
FEAA

146  qRT—-PCR # # HAPLN3 mRNA #j & A
K RNA B & PB4 L RNA |, SR 5 7E 260 nm i1 K
Ak 0 R W 6 B R RNA & % RNA J38 5% 5% A
¢DNA ., F% 18 qRT-PCR Mix i 7 £ 156 B 43 Bt B 20 L
JZ N K & . 2x Universal Blue SYBR Green qPCR
Master Mix 10 wL, 1F % M5 Y45 0.5 wlL, A DNA
1 wL, #MFE ddH,0 % 20 wl. SR 4 fF - 95°C T 48
30s,95°CAEPE 15 5,60°C iR k 30 s,72°CHEf 30 s, 3L
40 MBI 15 1 th B AR AL AR BN S5 1% . LA B-actin 2y
W2, % HAPLN3 mRNA M Xf % ik & . HAPLN3
1E 11 5l ¥« 5'-AGGAGACCCTGTTCACCTACC-3', 2
i) 5] ¥ : 5'~ACAGCTTCCACCATTTGACAC-3', 5| ¥
K B 111 bp; B -actin 1E mo5 ¥ . 5'-
TCCTCTCCCAAGTCCACACA-3', & [a] 5] #) . 5'-
GCACGAAGGCTCATCATTCA-3', 5| ¥ K & 129 bp.
S A B R T AR TR A BRSBTS Al
1.47  ‘mfasf A CCK-8 Mg %  BOEk
A= K OS-RC-2 . ACHN 4fi fifd, #2 §}& Lipofectamine ™
2000 A5 & LIS, 43 51l 5% Gy si-HAPLN3 F1 si-NC.,
YL 52 1T qRT-PCR K siRNA JTERRER . B Al 2
BT ) 40 M J I AR R R, S R S ) R T
96 LA, 100 wL/FL , 412 4 000 4~/FL, BE 4 % 4 52
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L, 485 F 0 h.24 h 48 h .72 h il A CCK-8 i , %
B 2 hJ5 bR A 2 450 nm K Ak 1% %
(optical density, OD) SIS AN AT R
1.5 HITEHE

B 43 B 2K F Rv 4.0.3 Fl GraphPad Prism v8.02
GErHRAT o TR (% )RR, B AR5 5
IEZS A3 A0 i i ORI B + R 22 (x £ 5) FOR
FeR ¢ KB 505 22 00 M, E— 2D PP L A
LSD—t 6 56 5 JE 1E 25 73 A1 19 7 5 Bk A 43 5
IIEEIM (P, , P ) FoR , F B FHRR FIAG 56, 0k — 5
W e 3 H Dunn's ¢ #6556 5 R FH Kaplan—Meier 7% 2 il 4=
17 M 28, F 58 Log—rank x> K5 56 5 #H 56 14 4 #F
Spearman ¥ ; 5 K] 2 %) 43 Bt FH 5. R 28 L2 (R 26 Cox
AU EE SRS . P <0.05 22 R4 Giit2r i X .

2 #R
2.1 KZHHAPLN3 mRNAHENRIZELLB R ETF
S

it 963 45 55 1F % 41 HAPLN3 mRNA A % 2% 35 8 43

1.00 g
R
= Rk

075 | MM T,

1 SO

w
S ™ e —
025t i
0.00 | rh{rER ] 6.1 4F (R k)
%i‘%iﬂ_{éﬂ 265 156 68 21 4 0
{E‘E%Egﬂ 265 168 84 34 9 0
0.0 2.5 5.0 7.5 1.0 12.5
A

Wk 3.138(2.541,3.748) F11.565 (1.137,2.400 ) , Z:Fk
MUK 56, 22 5% B 4 11 2% & X (H =14153.000, P =
0.000) , 93 21 2 F 1E 4 .

G4 4 G341 . 1F % #H HAPLN3 mRNA # %) 2 35
40 4.081(3.281,4.755) .3.591(2.923,4.182) £l
1.565(1.137,2.400) , £ BL FIAG 50 , 22 5% A o2 52
X (H =208.342, P =0.000) . #F— 1 P HL 4 &%
G4 21 HAPLN3 mRNA A X A & T G341 EH 4
(P <0.05),G3 41 HAPLN3 mRNA #H % % ik £ & T 1E
W (P <0.05),

A A LR 45 0 R, HAPLNG B ik 4 5k %
K4 0S e #E , 4 Log—rank Y’ ¥ 56, 2R A FK 1% &
X (x*=8.673, P =0.003) , HAPLN3 &5 % i5 20 OS % T
R F k4, $278 HAPLN3 3[R 5 26 35 55 ccRCC 3
R ARA XK. G445 G341 0S 4, 4 Log-rank
XK, 22 54 G 2F B L (x°=33.063, P =0.000) ,
G4 241 OS AR T G341, $2/R = 23] ccRCC AT RE il J§
2, WL,

1.00

0.75

0.50

0S

0.25

0.00
G4 1 = 30 ) 4 0
(;3 éﬁ 206 1e 41 15 0
0 3 6 9 12
B

A:HAPLN3 5 MG ZR U E AR 2R, HR (H) WX A ARG 28 B2 G4 G34EAERIZE , HR(G4) WX G3 4 XU 28

1

22 IEEKRFIEMNEEZEMESEEZESW

5 A5 R 8 A TCGA B 128 T 480 15 i e 3
AEAE I R 2339 B 4 S % HAPLN3 33k oy A 48
L B OO R AR 8 0 PR R K Z I E Cox
(5 5 43 7 0 06 B 988 TS RO ST SR IR 2R . R R
Cox [8] J9 43 BT 45 9 % W1 , HAPLN3 5 2% ik [HR=1.548
(95% CI:1.325,1.801)]. E#A[HR=1.029(95% CI: 1.016,
1.042)]. 55 pT 21 HR=1.923(95% CI:1.632,2.265)].

£ %8 Kaplan—-Meier i% % I 4= 77 i 25

.

B pN 4> 1 [ H R=3.425 (95% CI: 1.818, 6.456)]. &5
PTNM 43 391 [ H R=1.867 (95% CI: 1.638, 12.12)].
Grade 43 % [ H R=2.291 (95% CI: 1.870, 2.806)] &
ccRCC AN B TS 152 B 2R (35 P =0.000) .

Z H &K Cox [MH 7 HrEt R W], HAPLN3 & 3Rk
[HR=1.430 (95% CI: 1.144, 1.789) , P =0.002] . & &
[HR=1.006(95% CI:1.006,1.043) , P =0.009] . % pTNM
S BI[HR=1.661(95% CI:1.205,2.289) , P =0.002] . &%

=}
=
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HAPLN3 mRNA #f%f & 35 & 5 B ik 2 40 il |
CD4*T Ik EL 40 i . CD8 T bk 4 440 g bk r 400 g 15 e
2 B B 5 IR 40 A 1R 1 2 OE AH DG (1, =0.284,0.532
0.584. 0.617. 0.323 A1 0.620, ¥ P =0.000) , #& /=
HAPLN3 1] B 2 5 £ Ff ccRCC e 95 20 it 35 30 9 5

Grade 4 4% [ HR=1.486 (95% CI: 1.070, 2.065) , P =
0.018] J2& ccRCC R H AN B 15 1Y 4 37 52 1 A 3=

5l 2k P 45 2 W, FH HAPLN3 ik it AR % |
pTNM 53 . Grade 43 20 F4 £ (%) T J 50 20 ] LA A b
P ccRCC 1 1 4E 3 4F 54F 0S, CH5 %0 0.779
(95% C1:0.729,1.000) (P =0.000) . ULIE 2.

2.3 HAPLN3 mRNAMEXRIZE5RBHMITE  HLK 3,
ﬁ%é} 0 10 2.0 3.0 4.0 SIO 6]0 70 80 9‘0 l?ﬂ 1 0 L ey ...|.,.l“‘,."‘,,,,,“.l--l.vllnlwuy,Irr"'nll“"rrl"l"r"!yw'
) .'z
- = * Q(’i
HAPLN3 05 15 25 35 45 55 6.5 1 ﬁzﬁzﬁz m /./
dlGalaaidl o8 | —ametrk A A
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55 22 0] ik, A HAPLN3IEDRTE W B4 h ORI RIS TS . i e R

24 HAPLN3 5% % 1 % 2 B # % i 4 7 & —
S e SRR T, T P
CTLA4®*
G4 41 5 G3 41 CD274. HAVCR2. PDCDILG2. } — (1)
SIGLEC15 mRNA AHXF# A 8 HL iR, £ Wilcoxon 1 4 , ’ W LAGS*** >
‘\ \ H |‘ ‘ ‘
il \H (il
E5 MARBRRESSMERRHRES

PDCD1#* —3

ERTGI#E XL (P>0.05) . G445 G341 CTLA4,
LAG3.PDCDI , TIGIT mRNA M %f k& L #, 2 F
BEHFE L (P<0.05), G447 T G341, iR
Sl ccRCC T 5 T8 i e g kit . DLIEI 4 S RIER 1.

‘ HAVCR2

CD274

PDCD1LG2

B34 ICBi&7T TIDE 45>

z 9 : & G441
o ; i 32k TIDE 57345 H G4 41 . G3 41 TIDE 31437331
féﬂg Sl a o w3 27 I 29.0.805 (~0.148 , 1.385) 431 0.260(~0.495 , 1.170) 43,
£E Qé .3 4, 2% Wilooxon Ko . 25 54T 4011 1 X(Z 22480 P =
= 2 ‘ . i‘ 0.013), G4 41 F G341, #2758 & il ceRCC IR H 1T
D RIS ICB TP AR 2% S 0 R 26 3 43 7 5 5

1:CD274; 2:CTLA4; 3:HAVCR2; 4:LAG3; 5:PDCDI1; ﬁﬁ’n¥%ﬁ%ﬁ?%{J%m%ﬁ5HAPLN3 ISH‘HE
6:PDCDILG2; 7:TIGIT; 8:SIGLECIS. Rk, EREE R HLR HAPLN3 7] §EJ2 G4 41 ccRCC

4 FHAGRBKESIEEEEMRNAENRIESLE WA IR T S . LR 6.

*R1 MABKESHEXEERmMRNABEXRIZEZELRER [M(P,,P,,)]

G441 2.802(2.172,3.609) 2.267(1.383,3.237) 6.004(5.353,7.156) 3.796(2.801,5.465)
G344 2.820(2.238,3.366) 1.814(1.114,2.532) 6.201(5.353,7.156) 3.085(2.159,4.283)
VAL -0.140 -2.786 -0.737 -3314
P{H 0.889 0.005 0.461 0.001
G441 3.440(2.313,4.641) 3.345(2.379,3.918) 2.567(1.652,3.951) 0.684(0.501,1.226)
G341 2.765(1.829,3.573) 3.165(2.530,3.629) 2.182(1.563,2.974) 0.675(0.439,1.080)
Z1H -2.964 -1.024 -2.701 -0.441
P{H 0.003 0.306 0.007 0.659

*EaéJ#
HAPLN3
1 8 910 11 12 13 14 15 17 18 19 20 21 22 23

1: ADORA2A; 2:BTLA; 3:CD160; 4:CD244; 5:CD:274; 6:CD96; 7:CSFIR; 8:CTLA4; 9:HAVCR2; 10:1L-10; 11:1L-10 RB; 12:KDR;
13:KIR2DL3; 14:LAG3; 15:LGALS9; 16:NECTIN2; 17:PDCD1; 18:PDCDILG2; 19: TGFB1; 20: TGFBR1; 21:TIGIT; 22: VICN1, + 54y
TN IEHIFE, P<0.05;5 AR AL FRER coRCC GLBE R AT 45 M S LN 5 5 G i 5 R O AR G RR JE « 21 (R ARG, B Gt S
B

E6 HAPLN3S®EMGHIERE£FRILER
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2.5 ETFTGSEA##EEE ccRCCHHAPLNSIE % . B 41 Jfl 52 /& (B cell receptor, BCR) 1% 5 il # .
BEESW MAPK {5 %5 il # . Toll #£ 52 {& (Toll-like receptors,

HAPLN3 5 A7 Z A G MG B & 48,40 TLR) 5 %5 1 % | Notch {5 538 . Wnt {5 538 % 55
FEANM N T Z A AR NK 40 S RO e tE X S5 il B% 19 & LR BT HAPLN3 A 2 5 ccRCC
i L TS S JAK-STAT {5 Sl 3% A6 AR BEAR DG % , T TCR {5 538 U H(E AR DG TE .
Bk 43F Cam . T 40 A 3Z K (T cell receptor, TCR ) {5 =il k2,

%2 HAPLN37EccRCCHXEREESM

(CRezilis FEPEL PAH MR PR Q 5 — b SV
Y P - 2 AR A I i g 264 0.000 0.000 2711

INK 2 A 3 14 20 5 i 3 132 0.000 0.000 2.605
AR 5 188 0.000 0.000 251
JAK-STAT {5 i i 155 0.000 0.001 2.449
FhBEAYF Cam 555 01K 131 0.000 0.001 2.437

T 2 i AZ A A i 108 0.000 0.002 2.341

B AN (A i 75 0.000 0.003 2.139
MAPK {5 53 #% 267 0.000 0.003 2.125
TOLLFEZ A5 5 1 % 102 0.002 0.002 2.178
Notch {51 % 47 0.002 0.004 2.061

Wnt {5518 #45 151 0.024 0.045 1.688

2.6 BALSEFHLHAPLNIERKFRIL HK-2 ., OSRC-2, ACHN 4l fifi HAPLN3 Z& [ A X}

HAPLN3 8L o7 FAMLT , b (WE7), 3= & & 8 (1.00£0.18) | (2.84+0.11) F1 (4.02+
Wi 40 i 55 2 41 HAPLNS B P e ik 02 1) g 589%  0.21), 205 22 01 M, 22 59 A B v B L (F =235.3,
(29/50) F136% (18/50) , 2 x> ¥y, 22 2 A Gi 2k P =0.000) ; OSRC-2 , ACHN 4l /i HAPLN 2 [ # X} %
S(x?=4.857, P=0.028) ALV HAPLN3 itk kik 3 BHR T HK-2418 (P <0.05). W8,

B T mE gH 410
CRRLEE Eor HK-2 OSRC-2 ACHN

B8 HK-2,0SRC-2.ACHN i HAPLN3 EARIFRIE

HAPLN3 39kD

B-tubulin 55 kD

39 £ ik — . e ,
o S 2.8 MEX HAPLN33 5 i%E AR 21 pa 2 HE 58 B 52

7 M BEAMHAPLNIEEMEE  (x20) si-NC 41 | si-HAPLN3 Z4 OS-RC-2 4l Jjii HAPLN3
mRNA AH%FZEA R34 (1.00 + 0.12) F1(0.42 + 0.09) ,
2.7 HK-2, OSRC-2, ACHN 4H Fa HAPLN3 Ky ESRAAG 2 X (1=6.601, P =0.002) ,

mRNAFfIE BB RIESLLE si—-HAPLN3 411K F si—NC 2 , 156 HH 4 it 5% L hli 9 o
HK-2 . OSRC-2 . ACHN 4f it HAPLN3 mRNA #H si-NC 4 . si-HAPLN3 #4H ACHN 4 i HAPLN3

XF Gk i 4r 5k (1.00£0.11) | (1.30+0.08) Al mRNA #H % 32 35 4% 51 R (1.00 +0.14) 1 (0.44 +
(1.75+0.13) , &K Z /W . ZRAGEIT¥EL(F= 008), %t %, %% H %155 L (1=5847,P =
33.930, P =0.000) ; OSRC-2. ACHN 41 /iy HAPLN3 0.004) , si-HAPLN3 ZH Ik T si—-NC 21 , 15t W] 24 it 5%
mRNA FH X 63k & 5 T HK-2 4 il (P <0.05) . Y
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ki, % HAPLN3EERTE @A P RCRIB LS TS | SERER

si-NC 41 | si-HAPLN3 4] A [A] fif 1] #5 OS-RC-2 .
ACHN 4ii it (%) OD B b4, >R FH 7 &2 0 i 3 1 0 5 22
I3HT, &5 3 R [F 1R 45 OS-RC-2 , ACHN 41 Jfd 119
OD {5 A3 22 5 (F =481.158 F1292.321, ] P =0.000) ;

%3 MWHEARERESOS-RC-2,.ACHN ZHA Y OD & bk &

@ 41 0S-RC-2 . ACHN 41 jg iy OD fH A3 2 5 (F =
27.471 1 255.219, ¥ P =0.002) ; @ M 41 0S-RC-2 .
ACHN 41 ff1 i) OD {8 722 1k ¥ 3845 22 5 (F =20.799 Fl
11.301, P=0.017 f10.040) . L7 3.

(x+s)

0S-RC-2 4ifif1 ACHN 4t
25 %]
24 h 48 h 72h 24h 48 h 72h
si-NC4H 0.462 = 0.050 0.704 = 0.041 1.232 + 0.069 0.466 = 0.039 0.717 £ 0.050 1.157 £ 0.060
si-HAPLN3 41 0.434 = 0.045 0.613 = 0.40 0.940 = 0.071° 0.400 = 0.014 0.566 + 0.044" 0.867 + 0.065"

TE : 749 si-NCZHILHE, P<0.05.

3 itig

HAPLN3 {1 375 W 5 8 A 26 1 22 B 42 28 1 3%
R R B 01, S FLAR S L W 9 R I R R SR 2
o g (0 TS bR Y A E T B AT TR
1B HAPLN3 335 5 ccRCC A A &M | {H 22 100 SCHk ik
S 375 W 5T R R AR 1 2 BEE AR R BE 52 I ccRCC 1Y
HERE RS R WA, BF L HAPLN3 7£ ccRCC H ) 3
ik B HAE AMEAR R .

5T TCCA #5448 | 28 /% ¥ HAPLN3 1E ccRCC
R RBmE TIERE B, KA R LUK 24 THC
e fh 5 ik, 7E 28 Ml K OF 2 qRT-PCR Fl1 Western
blotting S 56 iF , Jf3 1 CCK-8 2tk — A2 58 JE T 2k
HAPLN3 [ ccRCC 4l Jf1 3% 58 fig J1 T B, P2 %
Al HE S ccRCCHGFE A 5C . B )5 2874 1 i TCGA ¥4
J% 43 BT HAPLN3 76 A [6] WHO 43 2% 7 40 1 35 , & 3R
WHO 43 %% G4 4 i F G3 4, $2 /8 HAPLN3 £ 35 1
A HE B ccRCC [ B 22 (Y 4 4L Sy itk e | i i)
SEA S AR B G4 dARAS, 5 R 0 i 161 5
TEA [ 21232453 9% 6] HAPLN3 ({3635 . A A7 M &
LW, HAPLN3 5 3R I8 B ALK IX ccRCC B 1Y 0S
fi% , #2758 HAPLN3 A fiE 5 ccRCC R F HUR A R A XK.
i B R 22 I & Cox [8107 43 BT % B HAPLN3 4F
% . pTNM | Grade 73 2% & ccRCC H A B FUm 19 4t 57
A 9

o P2 B 1] 6 7 8 ¥ s Sy WU e R IR T
U, HL A AR 3 5T 5 G 8 SO G R A DU, ik
FH TIMER 2.0 45 & & iF 55 HAPLN3 3R 35 5 G 2 4
JIE B AH G, 45 SR 26 B HAPLN3 mRNA A XF 3 35 &
5 BREL 4 . CD4™ Tk 40 A L CD8™ T ik [ 41 it

rh PR A A L I 2 L A SR A i 2 A OG
$278 HAPLN3 A] fiE 2 5 ccRCC e 5 40 i 352 i 98 45 .
HE—2 0 M & Bl HAPLN3 55 22 Fh G e K6 o5 52 BH 1
3k, f04E CTLA4 . LAG3 .PDCD1 FI TIGIT , iX &4
JEERG AT 1 A ST AT SR M ccRC.C BT 243R 7 1T 5% 4
SIS SRR 9 HAPLN3 5 W L 4 P 46 4 5 A 56
ZARA B L, 454 HAPLN3 7E ccRCC A [f] WHO 43
Gorpif 2 5 Rk BER A 250 T S TIDE ¥4y, 28
H 0 M HAPLN3 23k b 7 52 i H 328 90 i) 36 PH1 1% 2
AE . DA 3 it 2H 21 27 03 8 22 1Y ecRCC AN REAE ICB
TR YT TR A B 19T 2, 4578 HAPLN3 A RE K 5
U ccRCC ¥ 7E 19 S8 iR 7 #0050, A S iH ICB R
J7 B TR A5

GSEA $40 122 43 A1 25 5 . 7%, HAPLN3 7E ccRCC
15 TCR 5 5 1 1% . BCR {5 538 I \NK 40/ T 19
2 B B M 38 B TLR A 53 I 55 S0 05 A O AF 53 I
w4 . KRISHNA S5\ 40 Jg il ) TCR Lk 43 B 45
SR, ICBIRYT 18 A RN 5 1 24 5 3 2 [ A A2 AN
[F] 4 T 98 B8 2400 i 4 Ak i 428, 4R 17787 6 BCR 5 ' i
JEMAH M FE . A WFFE R, ccRCC A NK 4l i
e, {H2 B 5 e 0E 2, mTRE S BT RE R A TLR
REZAERRERE SRS RENN R,
MORIKAWA ZEPM0JF 58 22 B | TLR3 #F ccRCC i %
ik, TLR3 1 % ] BE 1L 2 CCRCC B iR Ir #i i . 3
HNASHIFGY 45 B F W], HAPLN3 3 5] 76 44 it F 32 14
AHE AR A 5 38 B Ak 15 5 38 % JAK-STAT
15 538 % . 35 2 7 Cam {5 53 5 MAPK {5 5 18
% . Notch 15 538 i . Wnt {5 530 [ 55 Ji A AH ¢ 38 B%
W

AHFGE 45 2 W, HAPLN3 2 [H 78 ccRCC 40 g
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EBREAE 93245

HE 2R as , H5 R 4 R G AE A OC i AR R
A9 I DR 005 A5 78 T A58 e b 9000 AR 2 1 AR (3 AR
54E R R . HAPLN3 3 [N 7E ccRCC 5 552 41
JL 2T | B 5 A DG A Ay S A TE AR DG, I HL AT fig
it 22 Fi b R G AL AR UE ccRCC I R4 VR S
HAPLN3 A 1E R ccRCC H & iY77 $E A B T A M A8 .
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