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Identification of key genes in the tumor microenvironment of renal

clear cell carcinoma and establishment of a nomogram
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Abstract Objective: To construct a risk prediction model for patients with clear cell renal cell carcinoma
(ccRCC) and create a nomogram for survival prediction. Methods: RNA-seq FPKM data and clinical data of
ccRCC were downloaded from TCGA database. Based on the ESTIMATE algorithm, immune cells and stromal
cells in the tumor microenvironment were scored; The samples were grouped by the median value of immune cells
and stromal cells, and the differentially expressed genes(DEGs) were analyzed between groups and validated by
wilcoxon test. Functional enrichment was performed on the obtained key genes. The samples were divided into a
training group and a validation group in a 1 : 1 ratio. Modeling genes were screened from the key genes in the
training group using the Cox-LASSO method. Multi-factor Cox regression was used to establish risk assessment
models, and univariate and multi-factor Cox regressions were performed to screen independent influences on pa-
tient prognosis with clinical indicators. The factors independently associated with each patient prognosis were

combined to draw a nomogram. Results: A total of 658 DEGs were obtained according to the immune cell scoring
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group, while a total of 411 DEGs were obtained using stromal cell scoring, and a total of 95 key genes were ob-

tained after taking the intersection. After randomization, there were no significant differences in the composition

of gender, age, tumor stage or grade between the training and validation groups. Of these, 34 genes were associ-

ated with patient prognosis, and then 15 signature genes were obtained by LASSO regression. The optimal model
consisting of 9 genestHMGCS2, FREM1, CASP5, SLN, SPIC, SPIB, RORB, CPNI1, F7) was obtained by

multifactorial Cox analysis. Survival analysis showed significant differences in survival between the high and low

risk groups in the training and validation groups(P <C0.001), and the groups had high sensitivity and specificity

for the assessment of survival at 1, 3 and 5 years. Univariate and multifactorial Cox regression analysis revealed

patients’ age, tumor stage, grade and risk score as independent influences on patients” prognosis(all P<C0.001).

Nomogram models were constructed by combining patient clinical factors such as age, tumor grade and tumor

stage and risk score. Conclusion: The risk score model composed by 9 genes can accurately evaluate the risk of

ccRCC; the risk score, age, tumor stage, and tumor grade are independent prognostic factors for ccRCC, and the

nomogram composed by them can accurately predict the survival rate of the patients.

Key words clear cell renal cell carcinoma; tumor microenvironment; nomogram

B 40 i T W PR FR G i L iR 2 — , Hrp
¥ 1% BH 40 0 9% (clear cell renal cell carcinoma,
ccRCO) J& H 3 %W A, 20 (5 B A5 & 240 I 98 19
706 RV I AR O 43 HE ] 24 ) 7E B 5 A0
FEIRIT T U — 8 R B4R AR SR A R AT
TET I b A5 AT Ok 8 v o 9 9 990 R ) g AR AR L Oy
W, PUAE Y I PR TS A AL, G 3¢ [ R A K A 4
(American Joint Committee on cancer, AJCC) 43
W R Ge Mg B IR 43 01 A 5 — 2 /9 TS B0 68 )
BT ccRCC 1Y 5 2% K 3 B B 57 Bk, L I
AR A A DA P 28 2 T .

W98 i 3 5% (tumor microenvironment, TME)
S I 968 200 i i A %) A0 i B 5 R 2 A 4 i A
JBT ATV R 3 R i Je R BT A4 L, R v o i 2 A A
B I 240 R R T A R R L i S
TME &b R A G, T AR BT 40 ff © 9tk W] 55 i g
A A B A B 4 A B o R A OGS R
BEAE Mg i K A AR 28 L RPEIR YT | g il % vh 4y i
HEfMAA,

A FE R A 15 B 507 % 4K ccRCC TME
Y DG B R TR, F U A ST DT A AR XU 9 5E R R
B IR I PRAE b i G T A8 3 A A7 R i B R AT
1 #ERERE
L1 B B e e 4

M TCGA %8 E F 2% ccRCC B RNA-seq
FPKM %¥ , % p 45 5] 539 1] 8 £ 8 5 8] B R 3%
AR ) e PR CHE & 26 B 2 )5 3R 3k 45 526 1 8 3
e PR AR L o G H A 456 B8 AR 8 Pk i) g 43 RN o3
WIEGER, AR M R GHETFT RA1.0
8.

1.2 i R B v i DG B R R M

BT UESTIMATE” 535 XF ccRCC i 98 A i
PEAT G 8 0 B R T 40 L PE 3 AR I S 2 A P O
4 H S AL, FELRE i 43 A 6 9 A0 L v 7K T 2 R K-
20, AL “limma” @ 6 73 41 5 B FE 5 47 25 57 e Gk Ok
[Al (differentially expressed genes, DEGs) 43 #7, 31

H wilcoxon K 5 i 17 55 UF , I 11X DEGs ) & X
N2 F A% B (fold change, FC) >2 HARIE P <
0.05, LA[RIAE /Y J7 ¥ X5 5T 4 Ml 3% 43, Jf 3K 1%
DEGs, f)5fiME K151 DEGs H“venn” I 3¢
RAFF] ccRCC R EE By B BE ]

1.3 OCHEEE R 1w 5 o AT

WA “clusterProfiler” £, % ccRCC 1 #F 3%
B G il 3 R 3 O3l 47 . AR K98 (gene ontology .
GO, i #F 3 5 E H 4 H B4 45 (Kyoto encyclo-
pedia of genes and genomes, KEGG), ¥ Ik & £
(disease ontology, DO #r, M & HLL5 RN ¢ <<
0.05 B & EL4 /A G E L.

1.4 13 JRURS: IF Ak 455 78 58 [

T RE AR L+ 1 EL I BE AL 20 8 DI 2
MR . R o K520 0 Ge it 2 20 5835 P
AR R o B R A R R R 2 R A S R
o KU R B8 A A R N OG B R TR 3R 8 B A
P I A “survival "4 6 56 B L R R — iE 4T R
IR Cox Inl 41z 58, i & i #il J5 AH G B K (P <
0.05), RHI“glmnet” & F| I &£ R 15 (LASSO)
— 2 N B B IE A SR 10 A% 28 BRIk
BRI 22 /IS R Y 2R
1.5 XUBS PPAG AR R g 37 5 56k

FIH Z R Cox [l 5 4 £ XUFS: PEAL A Y, SR FH
“step” FLEEXTRLBLLAL , IF IR 15 e LB AU 4% 8 = R
B BTN R 20 AL A AR U X T A A R AT XURS:
PEr s LA 7 43 v o7 {8 A S0 B L AR i 43 Sy 3 XL
6 20 FIER AUBS 4. 28 A “ survival "1 22 i & 1% XU
1 #) Kaplan-Meier 4= 77 il & . R F§ Log-Rank #i
5, A R AUE SRR S B E i SurvivalROC” 41,
2l 1 I ) 32 48 3 T AE i 4k (time-dependent re-
ceiver operating characteristic curve, timeROC) it
ATIHUE . SRy 56 WEAR R 250 L %t 6 i 2 4540 ] A 22 ]
A AE M K timeROC EIJE .

1.6 F & EIBE AL ST
b N R s N B | I el B S o



5% 8

JRVE B S5 I I A0 PR Rl PR 35 o O B ek PR M R T B £ R A B s ST « 571 -

AT Z M N Cox [T, I8 hRre B H £
L H 2 W 23 2 P<<0. 05 BF B 2 B %
TG Sz s R &, A 45 Al Sr TS 5 e R
Wit “regplot” 1 4 il 51 £k &, T 946 B H 1Y
1.3.5 fFAEF#E,
2 HZR
2.1 K OCHEEEN

R 4R G0 28 4 it 1 43 21 34K 15 DEGs 658 4>, H
o BRI 512 A, N IR SRR 146 A, i A g
Y 4 4L 3R 5 DEGs 411 4>, Hi BRI HE 259
A NIEFER 152 4>, XTI £ JE A5 5] 95
MRS,
2.2 REEEF M E £

GO & % 77 Mt M A4 W 2% i3 # (biological
process, BP) 5 He $i 7R ¢ 4 56 K AF 11 40 L bk 2 4

Leukocyte proliferation

Mononuclear cell proliferation
Lymphocyte proliferation

B cell activation

Cellular response to tumor necrosis factor
Regulation of leukocyte proliferation
Response to tumor necrosis factor

dg

Mononuclear cell differentiation
—log10(qf&)

5

Lymphocyte differentiation
Negative regulation of immune system process

External side of plasma membrane { 18]

4
Chemokine activity 3
CCR chemokine receptor binding
Cytokine activity 2
Chemokine receptor binding
Cytokine receptor binding
Signaling receptor activator activity
Receptor ligand activity
Serine-type endopeptidase activity
Serine-type peptidase activity
Serine hydrolase activity

EN

0 5 10 15 20 @
Count

JHL B 2N LK 5L B A0 N IO K B A AN A L A
J o3 A A5 AR W 2 i e b WD T AR 5 T A 2 Ay
(cellular components, CC)# B A 5 4 FE R 32 2 &
B TSRS 4R 5 1 200 i 25 20 53 5 T OC B A PR A
Y22 T8 (molecular function, MF) A 32 %L
S AE B2 AT A P AR 5 52 VO R A 3 L A
NS R R e N S R - N R B i e o R 2P
LW 1a, KEGG 5 70 # & 3K 2 80K B 5k
DKL R B 25 1 55 40 B DA R 40 M DS 32 44 19 AH B
VEJH 20 B PR -0 e PR 52 A 1 R B4 T 3 o 4
JL T 2R | Dt M B Tk o S5 AH DG 1045 T A OGS
DO J3 By e B AZ 46 B PR 3 BEAE B IR0 L I IR R 58
PRI B IR | PN 43I R SR T L A0 A
I S5 T R AR L UL 1b,

Urinary system disease
Kidney disease
Polycystic ovary syndrome

Nutrition disease

Overnutrition =
Obesity © ~log10(qfH)
3.5
Endocrine system disease 3.0
Lymphoblastic leukemia 25
N 20
Hepatitis 15
Lung disease
Viral protein interaction with cytokine
and cytokine receptor
Cytokine-cytokine receptor interaction F
[0
Hematopoietic cell lineage [0}

Primary immunodeficiency

0 5 10 15 20 @
Count

a:GO BESWE ;b KEGG & DO & EL R,
1 XBEEMNEEST

2.3 BN RE IR A O ok

XIAE it B AL 0 4 ) s DI 25 A e 36 iE 2 3% 3 15
263 FIBE . it dr & BE 2 AR M R
O3 % IR oy B B b A R 25 S TR R A o S, T
1, GAEIE2 B ER Cox MIH AT & 34
A5 BRI Coverall survival, OS) A X1y 3E A,
2 1LASSO [8115 43 #7 9 35 45 1) 15 /4> FRAE 3L A, L
K2,
2.4 XURS AR Y ST

ZZHWE Cox B8 TH 9IANER
( HMGCS2 ., FREMI1 ., CASP5. SLN. SPIC,
SPIB .RORB .CPNI1 ,F7) 7% 5 ¥ i, 1 5 1 #5 A4
FRM T ML RE. BRI B KBS LA A .
KU B 43 = (—0. 11) X HMGCS2 + (— 0. 88) X
FREM 1+ (0. 66) X CASP5+(0.16) X SLN + (—
1.49) X SPIC + (0.52) X RORB + (0.46) X
CPN1-+ (1.92) X F7 4 (0.44) X SPIB, H
FREM1(P =0.008) .RORB (P =0.04) .CASP5
(P=0.03).SLN(P=0.03).CPN1(P =0.05).

SPIC(P=0.02) . F7(P<<0.00D) A ZE R FEH)G
A ST s PR 2R, TR R AT AR R TR A C-HE K
0. 71, A7 M7 K& BN S5 4w s A0 AU 41 1) A 77
RESH G E L (P<<0.001), timeROC A I,
1.3.5 4E M4 F i FL CAUC) 43 51 & 0. 740,0. 733,
0. 783, & B iz XU R A5 78 /i 19 00 i ) it UL 3,
[ AT 36 UE 4 M 4 Bk i P A5 2 A ) 9 4538
RIS ok BOPE AN 1 i IR KBS 2 ) AR R 2
FE it S, X 1,35 4R RITA 1 R
TR JRE S B b F A R KOF
2.5 FIRIEIBEAL E T

Z AN EMEZ N E Cox /00 & I B Z AR i
e I AN N R B S B S Vi - AL P
F (3 P<C0.001) , - IR 3 B 458 78 X £ 2 AU 17
R RCR B, WA 4a b, BRA B IR R R 40
AEAE IR 0 L IR A 3R B XU D A3 4 g 1) 2K 1A
BEAL, % B U SEAT 0 AR . R 200 f1) R
FHHATWESY % B B4y 157 43, H 1,305 42k
24 9R 96. 9% .91, 3% .85. 3% » WLIE] 4c.d.



« 572 I R WA IR IR 2% 5 ERRE
F1 NGEHARBIEAEES S B %)
Gl Bt 26 1) Il k4l (263 1)) IRE4L (263 i) P 1y
WL/ % 0.462
<65 347(65.97) 178(67.68) 169(64. 26)
=>65 179(34.03) 85(32.32) 94(35.74)
£ 1. 000
« 183(34.79) 92(34.98) 91(34.60)
5 343(65.21) 171(65.02) 172(65. 40)
Ji 98 43 9% 0.476
Gy 13(2.47) 7(2.66) 6(2.28)
G, 226(42.97) 113(42.97) 113(42.97)
Gy 205(38.97) 95(36.12) 110(41. 83)
Gy 74(14.07) 42(15.97) 32(12.17)
KA 8(1.52) 6(2.28) 2(0.76)
Ji 982 43 44 0.336
1 261(49.62) 141(53.61) 120(45.63)
I 57(10. 84) 25(9.51) 32(12.17)
I 123(23. 38) 58(22.05) 65(24.71)
I\ 82(15.59) 38(14.45) 44(16.73)
K5 3(0.57) 1€0. 38) 2(0.76)
Pl HR . 34 34 33 32 30 29 27 24 19 17 15 13 114 2 0
ADGRV1 0.023 0.082(0.009~0.711) — ! ! !
SPIC 0.042 0.340(0.120~0.960) [r— | |
FREM1 0.004 0.390(0.204~0.745) b i 1251 i i
SLC22A8 0.013 0.423(0.214~0.835) b . |
GGT6 0025  0.650(0.446~0.947) -, | |
° |
PPARGC1A  0.002 0.676(0.530~0.861) i 4i " | i
GPAT3 0.002 0.698(0.558~0.874) i) % 120k '-... ! !
LDHD 0.005 0.733(0.589~0.911) I = ! !
STUM 0.044 0.769(0.595~0.993) ! 4: :}-:E | |
SLC22A6  <0.001 0.774(0.686~0.874) ! i 1
HSD11B2 0002  0.778(0.661~0.915) 0 1151 mall LT
1 ?900sls00t
OGDHL 0.002 0.783(0.671~0.915) | + !
SLC22A12  <0.001 0.810(0.722~0.908) ! | |
HMGCS2 0.001 0.823(0.732~0.925) i i i
PAEP 0.011 1.133(1.029~1.248) ; L L L L L Lt
IGLLS 0.011 1.137(1.030~1.255) j
MZB1 0.016 1.165(1.029~1.319) :- )
AQP9 0.008 1.205(1.051~1.381) li
FDCSP <0.001 1.205(1.082~1.341) -
VSIG4 0.014 1.252(1.046~1.499) i’ “
CPA4 0.007 1.270(1.068~1.510) e
HSD11B1 0.002 1.320(1.105~1.577) I
SLN <0.001 1.327(1.165~1.513) i i
APCDDIL  <0.001 1.354(1.149~1.595) e
IL2RA 0.002 1.358(1.114~1.655) T =
1 3
TNFSF13B  0.004 1.383(1.107~1.729) I 2‘&
CD19 0.045 1.414(1.008~1.986) b — =
ZPLD1 0.003 1.453(1.139~1.855) |
1
cCL13 0.002 1.477(1.151~1.894) e
CPN1 0.026 1.487(1.049~2.107) s
SPIB 0010 1.701(1.135-2.551) i.— —
RORB <0.001 2.283(1.523~3.424) Do .
CASP5 <0.001 2.547(1.549~4.187) lo— 15k . ) ) ) .
F7 0.013 2.753(1.241~6.107) i -7 -6 -5 -4 -3 -2
L 11 L L L ! | Log(2)

a: 5 RE WG IR sboc: W FH LASSO [B] 7 i 19 2245 3 ] i 72

& 2

#EEEE L



%8 JE BB F T AN e B S5+ O Al 3 DR S TS 8] 4 TRl A AR ST « 573 -
1.00 1.00 1.00
0.75 0.75 0.75
M
iﬁo.so m; ﬁo.so 1£0.50 @E
L
0.25 4-1?91 0.25 0.25¢ ~ {5
P<0.001 P<0.001
(0] o S S T S S S 0 b, v v v 0
0 1234586 7 8 9 101112 0 1234586 7 8 9 101112
it (8)/4F e (8)/4F
Fome ° i [ osre Te M eaET
&10':$ﬁ0 e o o : : e . H_']O :.iﬁ ‘ 5 :o : . o &10_:&#. .
= gl ° P o) .: : o ° & 8 o 00. of 00 = gl ® . ".‘
= d (A g °S qem ° oo, 2 = gL .’o. ° +o o 00 % = .'
Z 6 oer ateb o oo 1%% ° L ' X o %% el %" o.'%‘ ° %o = 6 Se °
g .o“o"' o.‘.'.‘b%":.-‘... o %4‘,!"~ } .\. " . ’ o It 4} & ‘.
# oL "." Q) .'0.'.} M’ -.‘:':'ﬁ;- A :‘.‘.' #H o '.S % '* ...ofo h“‘s.‘ # ol o IS
ok l'.--~.l'.°“.' .:"'. '."" {-ntﬁr. ok c"'\ Je e .o'oor "1“. oF 1.’""" 5% ] A :
0 50 700 150 200 250 0 50 700 150 200 250 0 100 200 300 400 500
RURIT 5 (K2 %) @ RT3 (2 R) @ JRUR AT 43 (R 20 7)
1.0F 7 1.0 _ — 1.0F v —
=i 4 ’ 72T ’
| e P '_I_J 7
s U ' 4
0.8f JJ_ 7 0.8} " 0.8} et L,
7 4 | 4
f 4 J_f e ,)1_ R4
06 Bl ~ 0.6 F A ~ 06 7 s
i A I'F /// i ’ flJ_ /// i A _r'j‘ /’,
& L L & f L, & ' L
s F 4 T [ 4 s r ’
0.4F f 7 0.4+ i . 0.4f g e
' e o '
/// J ,'/ .J ,/,
o0sl 7 — AUC(1#£):0.740 ook I 7 — AUC(14£):0.747 o0zl s — AUC(1#£):0.742
’ L AUC(34):0.733 ’ 7 AUC(3%):0.773 ’ 7 AUC(34F):0.750
S AUC(5%):0.783 P AUC(5%):0.705 e AUC(54F):0.749
oL 5% . i —-5%% oL —-B%&
0 0.2 04 06 0.8 1.0 0 02 04 06 08 1.0 0 0.2 04 06 08 1.0
1-$5RE 1-45 57 1-5RE

®

0

a~c: YN GRAL VI IE 20 T 2 PR BOHE 19 A A7 2R s d~ N R 2 0 TE 2 R 4 B 5040 v 2% AR A RS, BF 43 X 7 194 £ A7 i (1]
AEAPARAS ORI 73 A5 FE v XURS D 208 2o R 388 2 D o RS, S 2 DA AR RIS 5 @~ 1 DI 2L L 6 E 2 B & R I 1) timeR-
OC gk, Horh AUC {H 8 =7 , 56 I 288 21 B0 8 ) i

B3 BN R EE I E

PE HR PlE HR
-3 <0.001  1.029(1.016~1.043) [ | EFif <0.001  1.030(1.015~1.046) ]
2 0.783  0.957(0.699~1.310) —a— Rl 0.905  1.020(0.735~1.416) —a—
PUESR  <0.001  2.286(1.862~2.807) i — BEHR  <0.001  1.469(1.169~1.846) | —a—
MyESE <0.001  1.897(1.660~2.167) E — — BhESE <0.001  1.665(1.430~1.940) i ——
REES  <0.001  1.111(1.079~1.143) . RB&IES  <0.001  1.078(1.042~1.116) 'm
L 1 : 1 1 ] L 1 : ]
00 05 1.0 15 20 25 0.0 0.5 1.0 1.5
R ©) R ®
e r T T T T T T T T Y T T
e 0 1o 20 30 40& 8 ﬁo 70 80 90 100 1.0 g j
y..
BB R . , - *
G1 G2 G3 G4 -
0.8 /
iﬁ% T U T T T 4 T T T T T T 1)
25 30 85 40 45 50 55 60 65 70 75 80 85 90
Ig high
5 0.6
4] ]
A n o
By 5> 4 T 4 T T L & 04k
Stage1 Stage2 Stage3 Stage4 & 0
By 157
r 7 T T T 7 1 0.2
50 100 15(Q 200 250 300 350 — 14
StEatE — 0858 S — —a%
0.94 0.88 0.8 06 04 02 0.06 0.01 ol Y
AR 013y . ——— , ) , , ) ,
0.97 %%‘é 0.9 0.8 06 04 0.2 008 02 0.4 06 0.8 1.0
1EEE 3 . . — , @ P e @
099 098 09 092 085 0.75 0.4

ab: 7B B K R £ I #E Cox B 5 c. PEAT HBUE TS 0 51 £ AR 5 d 3250 20 %) s ofi o 288 A8 Al s Sy 80000 1) 1 2
TR bR N BB 1y 92 bR F R KR R
B4 FLEHEBEEL



« 574 - I R 8 PR A1k 24 75

% 38 &

3 it

B R 2 A BRI TR B e W T 7 iR 2 — L
R KT A I 0 200, B &k R E AR T
m L B R R AL A, Hoh VHL P Y 98 A8
TN HE L, VHL 38 o 385 54 0E 5 I (HIF) 1o
1 2a PR PRI A2 E 145 P B2 A K 7 (VEGE)
XF I 48 A R Bk R B B A S, T PISKY/
mTOR i i 8 3¢ 3 [ i MTOR. PTEN i
PIK3C 5 B & A4 M 50, Wk, — 88 1)
VEGF 5 mTOR #0554/ o 7 5 1) 25 W) 45 I
HOR AT ccRCC WIRYT . in&F JE B Je Bl pi & e |
W HE 5w A PY B R GE . AR Y LR k95 A
TME Hr SCHESE H, H 36 3K 1 7 i 5 1E & 4141
ZRBEG R S T YR8 Kl s £ ik
PR, 3k 6 KL PR 7E 6 5 20 B ST L A Ak RN 40 B R T IS
PEAE 7 T B A W0 5 5809 B A i B OC B 5 IR A I
PR I PR 2R G059 B b T A P o A B i SR
B AR AF ST HE I O S B IR AT BE#E ccRCC 1 & A&
KIEhE R,

W Z /5T . TME AN 5 b 386 58 5 3 %
W5 IRYTRCR B YA OO A B 2 W) A 4
P P B T RTIT AR I R ROR B TRk
P 38 P SRR A R T 24, K 2 B R S BE IR YT
LB F AT IR A RE AR AT 00 A BH 1k s i R
FE R B G BE TR T TR 25 10 i ORE 4 e A0 e AL e e
Pl TME PR 4% Tl G0 05 40 Jif 2% 0 AH 56, 3 26 40
S5 240 B 1T 8 1) A0 B v TR D o] e ek e G E 1 R F
DL % G B K A s RN FE R 40 M W R T 40 AR
(CTLs)™™, H ccRCC HA & B 5k A R B &
# TME N JihJ8 40 B R0 JHC Al 20 B 40 5% 7 T 4 30
22 5, DN 52 0l b JRE A 7 SR AR Y . AR
WIS RS R R B T 34 5 8E OS L
S HA 14 A E A S (HR<<D R
PEVERT, o4y 20 NS O (3 BLJ 9 fa B TR %
MAEZ 2 Cox 015 43 A1 & 57 Y RS 37 £k 45 784
KA, SPIC(HR=0.22) ,FREMI (HR =0. 41) #
UESE N B4 U5 19 40 57 52 i L 2, T CASPS5 (HR
=1.93).SLN(HR=1.18) . RORB(HR =1.69),
CPNI(HR=1.59) . F7(HR=6.82) 2 #H AR
IV ER kL YA AP

SPIC J& — P 21 4fi Jfd ¢ 57 B %% fb Cerythroblast
transformation-specific, ETS) # % [ T, H FK % K
BB B IR B 5 3 PR Ak | e £ o o 0 L 40 A R 3 O
R L, JERkGE SPIC 78 B ik EL 40 i &
B R IR B 40 A 4k B 1E [ R
G S 8 R RN, W B 5T & B NF-«B Al
STAT {55 4% 5 X} SPIC () 52 8 5 Al 45 1 W 20 g
B4 A& RE s o AR AR SR H AR B R O T Y AR
FHPLHI & A A58 . SPIBAE A ETS RIEM R 2 —.

T i 95 v AT 2 0 CLDIN2 A% %5 55 Sk 448 o L 1)
Ii) 76 Jo 4= 28 b R A B e 7% L O 5 45 B I I 1 &
g DRV A 6 (A Sk HLAE B R R i A AR oG 3R
SER

e K AW 5 (CASP5) 52K ik K & W 1
(CASPI1) e R & il 4 (CASP4) — it 7€ 40 il =
T & R F O 3 02 0 G Y. CASPS
FE A 98748 55 22 i RRE AT O A0 1 IR L 5 N R
it 8 | B M 3 AN A T — I 28 0 S G 50 IE
B E WS BBE SR T CASP5 ,AIM2 . NOD2 |
GZMB EAMMAET M KEEF S ccRCC BT 5 M
KA AR T AL Z5 18 L B CASPS 3
R R B TR B GBI K (HR =1. 93, P =0.03),
HMGCS2 Bl 3-3%3-3-F 3L ) R4 g A A i
2, g2 T AR A BB O BB, 7E ccRCC
HMGCS2 3 H 8 31 X 8 i) e B8 3l 5 8 Ho %
SR R iR 41 27 Y ek AR T IR A 4T
B9 & B HMGCS2 AJAEH ccRCC B #12
Wr R G 14> FAas st . ARWFSE R MGCS2
TME b ) 56 8 5L [, A4 17 50 i & B HMGCS2
(HR=0.82,P=0.001) 5 & W5 4%,

Fras #H ¢ 4 M8 4 3£ ;8 1 (FREMI) J& T
FRAS1/FREM 4 Jifl 4} 3 it 85 11 % %, FREM1 J
HBT AR K TILRR 76 LATE R B 58 i gl ie 52 5 2%
SR B RE T 1 (HIV-D) By YL 4 ¢, H FREM1
mRNA 76 5 Zh B HIV-1 YA S 4L 8L b s 36
ik LR S ol 20, i FE ccRCC
FRASI .FREM F1 FREM2 3[R F1 % 113235 K F
T R A2 b AR IE W L 20 TP i R LSRR R
Ry B R S B AR R W52 . SLN
FHUIE & AL, o] B S /N BRI 45 56, A ¢
HAE N K5 7 m o9 42>, RORB.CPNI |
F7 &R 78 SCHk R 8 A A0 XF 4 /0 78 3R AT A9 F 55 o
RS BT 1 ST a6 R

AHIF 5T 32 AR A > T B P v i B s AT 4
Bred, Bl SC B0 56 . H % IR 7 R B ) ccRCC iR
7k P RO B LR AR SO R i — R
F. A TE T FRATT 2 X0 153 B 45 10 4T 58
5 5 0F I FLER AT AN [a) XU 2 (8] 58 A6 2 i AH
DR FE R 2 S 7K B A AT 0T S8 5 T 1 5

25 L RT IR  ASBIE S N A A5 B2 T vk O 2 )
ccRCC BT 11 56 Bl 3 PR, H: =8 27 6 28 400 M 8005
A3 20 R R 3 A T T SR L ST B AU
VEA R, BE M B DT Ak 2B E XU 7K -, 18] B 45 & iR
AU IR A3 0T L MR G A R O I R 48 AR 4
B A= A7 2R TS 90 2 Pl A R o At B e v, T R T
ccRCC B3 WU K T 1Al .

Rl s A M 4 7 R A 1 25 0 58
S % 3k
[1] Hsieh JJ, Purdue MP, Signoretti S, et al. Renal cell



5% 8

JRVE B S5 I I A0 PR Rl PR 35 o O B ek PR M R T B £ R A B s ST « 575

(2]

(3]

[4]

L6]

L7]

[8]

(9]

[10]

[11]

(12]

carcinomal J |. Nat Rev Dis Primers,2017,3:17009.
Liu D, Shu GF, Jin FY, et al. ROS-responsive chi-
tosan-SS31 prodrug for AKI therapy via rapid distri-
bution in the kidney and long-term retention in the
renal tubule[J]. Sci Adv,2020,6(41) :eabb7422.
Jonasch E, Walker CL, Rathmell WK. Clear cell renal
cell carcinoma ontogeny and mechanisms of lethality
[J]. Nat Rev Nephrol,2021,17(4) :245-261.

Bussard KM, Mutkus L, Stumpf K, et al. Tumor-asso-
ciated stromal cells as key contributors to the tumor
microenvironment [ ] |. Breast Cancer Res, 2016, 18
(1):84.

Tian CX,Huang Y. Clauser KR.et al. Suppression of
pancreatic ductal adenocarcinoma growth and metas-
tasis by fibrillar collagens produced selectively by
tumor cells[J]. Nat Commun,2021,12(1):2328.

Li XY, Wenes M, Romero P, et al. Navigating meta-
bolic pathways to enhance antitumour immunity and
immunotherapy[ JJ]. Nat Rev Clin Oncol,2019,16(7) :
425-441.

Turajlic S, Swanton C, Boshoff C. Kidney cancer: the
next decade[J]. ] Exp Med, 2018, 215 (10): 2477-
2479.

Arjumand W, Sultana S. Role of VHL gene mutation
in human renal cell carcinoma [ ]]. Tumour Biol,
2012,33(1) :9-16.

Chen FJ.Zhang YQ, Senbabaoglu Y. et al. Multilevel
genomics-based taxonomy of renal cell carcinomal]].
Cell Rep,2016,14(10) :2476-2489.

Fukumura D, Kloepper J, Amoozgar Z, et al. Enhan-
cing cancer immunotherapy using antiangiogenics: op-
portunities and challenges[ ] ]. Nat Rev Clin Oncol,
2018,15(5) :325-340.

Massari F, Rizzo A, Mollica V., et al. Immune-based
combinations for the treatment of metastatic renal
cell carcinoma:a meta-analysis of randomised clinical
trials[J]. Eur J Cancer,2021,154:120-127.

Sharma P, Hu-Lieskovan S, Wargo JA,et al. Primary,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

adaptive, and acquired resistance to cancer immuno-
therapy[J]. Cell,2017,168(4) :707-723.
Carlsson R, Persson C, Leanderson T. SPI-C,a PU-
box binding ETS protein expressed temporarily dur-
ing B-cell development and in macrophages. contains
an acidic transactivation domain located to the N-ter-
minus[ ] ]. Mol Immunol,2003,39(16):1035-1043.
Alam Z, Devalaraja S, Li MH, et al. Counter regula-
tion of spic by NF-kB and STAT signaling controls
inflammation and iron metabolism in macrophages
[J7]. Cell Rep,2020,31(13):107825.
Du W,Xu X, Niu Q,et al. Spi-B-mediated silencing of
claudin-2 promotes early dissemination of lung cancer
cells from primary tumors[J]. Cancer Res, 2017,77
(18):4809-4822.
Martinon F, Tschopp J. [J]. Cell Death Differ, 2007,
14(1) :10-22.
Soung YH.Jeong EG,Ahn CH,et al. Mutational anal-
ysis of caspase 1,4,and 5 genes in common human
cancers[ J]. Hum Pathol,2008,39(6) :895-900.
Zhang Y, Chen XW, Fu QH, et al. Comprehensive a-
nalysis of pyroptosis regulators and tumor immune
microenvironment in clear cell renal cell carcinoma
[J]. Cancer Cell Int,2021,21(1) :667.
Han PP, Wang YF,Luo WQ.et al. Epigenetic inacti-
vation of hydroxymethylglutaryl CoA synthase re-
duces ketogenesis and facilitates tumor cell motility in
clear cell renal carcinomal]]. Pathol Res Pract,2021,
227:153622.
Kashem MA,Li HZ,Liu LR, et al. The potential role
of FREMI and its isoform TILRR in HIV-1 acquisi-
tion through mediating inflammation[ ] ]. Int J Mol
Sci»2021,22(15) :7825.
Wang GG, Wang Z,Lu HQ, et al. Comprehensive a-
nalysis of FRAS1/FREM family as potential biomar-
kers and therapeutic targets in renal clear cell carcino-
malJ]. Front Pharmacol,2022,13:972934.

Ok A3 B #1.2022-10-07)



