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[ =] A& W5 e e K732 1K 2 (fibroblast growth factor receptor 2, FGFR2 ) 15 175 W 4 il J&8 ( clear
cell renal cell carcinoma,ccRCC ;or kidney renal clear cell carcinoma, KIRC) Hp By iR/, X FGFR2 By3i55 ccRCC
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Expression and significance of fibroblast growth factor receptor 2 in clear cell renal
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ABSTRACT Objective:To investigate the expression of fibroblast growth factor receptor 2 ( FGFR2) in
clear cell renal cell carcinoma (ccRCC; or kidney renal clear cell carcinoma, KIRC) , to analyze the re-
lationship between the expression of FGFR2 and the clinical pathological features and prognosis of
ccRCC, to study the relationship between the expression of FGFR2 and other molecules, and to explore
its role in the development of ccRCC. Methods ; Gene expressional and clinical information of ccRCC pa-
tients were downloaded from The Cancer Genome Atlas (TCGA) and Gene Expression Omnibus( GEO)
database. Next, the data were transformed and collated. In the study, 104 clinical ¢ccRCC samples and
corresponding paracancerous normal tissue samples were collected from Department of Urology, Peking
University First Hospital. Immunohistochemistry ( IHC) was performed and the staining results were
scored, so as to compare the expression of FGFR2 in ccRCC and paracancerous normal tissues. Besides,
quantify real-time polymerase chain reaction (qRT-PCR) was used to detect the mRNA expression level
of FGFR2 in normal renal epithelial cell lines (293) and ccRCC cell lines (786-0, 769-P, OSRC-2,
Caki-1, ACHN, and A498). In addition,the relationship between FGFR2 expression and clinical patho-
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logical characteristics (including TNM staging and pathological grading) and survival prognosis in ccRCC
patients was further analyzed. Furthermore, the relationship between FGFR2 expression and B cells, T
cells, natural killer (NK) cells and neutrophil infiltration in the ccRCC patients was analyzed, and the
Biological General Repository for Interactionh Datasets ( BioGRID) was used to builds protein-protein
interaction ( PPT) networks to study molecules that interacted with the FGFR2 protein. Results: In the
TCGA database, the expression of FGFR2 was down-regulated in ccRCC tissue samples compared with
normal tissue samples, and the expression in the GEO database also showed this differences. Further-
more, FGFR2 expression was downregulated in ¢ccRCC clinical samples and ccRCC cell lines, compared
with corresponding paracancerous normal tissue or normal renal epithelial cell lines. In addition, FGFR2
high expression was associated with earlier, lower-level ccRCC and was associated with a better prognosis
in the patients with ¢ccRCC. Moreover, FGFR2 expression was not significantly related to B cells, T
cells, NK cells and neutrophil infiltration, and the PPI network showed that FGFR2 protein interacted
with certain molecules. Conclusion; Our work sheds light on the potential role of FGFR2 in the develop-
ment of ccRCC, suggesting that FGFR2 may serve as a prognostic marker and potential therapeutic target

for patients with ccRCC.
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PRI BRRFIE S B0 1 O& R AT 43 A, it — 2D ARl IR
FEA ccRCC U2 S 55 1w 2140 ccRCC 4 il 7R %
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1.3 k%44 (immunohistochemistry, THC)
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45 ( Agilent Technologies /3 H], 38 [ ) [ #47 qRT-
PCR,B-tubulin fE R N2 M, 51X T .
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GAAGCCATAA-3"; B-tubulin iF [i] 5] 4 : 5'-GATTC-
CTTCAACACCTTCTTCAG-3',B-tubulin JZ [n] 5|4 :5'-
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R, ORHH 27 85T SR X S R A

1.6 & (A5 E5 A/E A ( protein-protein interaction,
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CRIZSY)) BRI ELAE T, AT DAE 2ok 99 £ L A AL
SO 3 i AR A W RS A S VAR R
H ViR A BioGRID %
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SIE# B4 L, ccRCC 4141 7h FGFR2 () mRNA
TR,
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KH qRT-PCR LA T 1E# 4 i 2 1 RCC 4l & h
FGFR2 1) mRNA kK, 45 R RCC 40 il &
th FGFR2 1) mRNA F3A7KETFH(E 4) .
2.3 FGFR2 Y5 ccRCC HBF 45 JmAE

N TR FGFR2 ik 5 ccRCC 3 Tl 5 2 [1]
IS ER, AT/ T TCGA FIREAS , ccRCC H 3 Y L
ZAE 2 NFE 1 iR, Kaplan-Meier 73 78, FGFR2
FIRBRA) ccRCC HBH BATFEREM(ES) .,
115007 T TCGA ¥d i rf ccRCC % FGFR2 %3k
51 TNM 4330 5 B 43 2 DL S s A A7 2R (overall
survival, OS) (R R (R 5), B E &, X gE R E
B FGFR2 {5335 5H I ARG Y ccRCC A
K, FGFR2 {53655 ccRCC BFHBAF I TG AHE
2.4 FGFR2 Y5 ccRCC B E MR

N Tt FGFR2 5 ccRCC 835 F 5 12 1 1) ¢
2, FANT93H T ccRCC F 1 FGFR2 Fik 5 B 4f
JiL T 20 NKC A0 R w240 i i 1) 56 &R (R
6), Z5RKW] FGFR2 k5 B 40 T 40l \NK 4
it R R 0 32 1 T B S A D R
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Normal Tumor

Group

AP <0.001;TCGA, The Cancer Genome Atlas; ccRCC, clear cell renal
cell carcinoma; FGFR2, fibroblast growth factor receptor 2; TPM, tran-
scripts per kilobase of exonmodel per million mapped reads.

1 TCGA ¥z)HEH ccRCC ke AR B IE # 4 4
i FGFR2 mRNA 357K

Figure 1 FGFR2 mRNA expression levels in ¢ccRCC
tumor samples and normal tissues in the TCGA database

GSE71963 GSE53757 GSE15641
1k —_ A A
—
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£ oL L g g
2 7230 - 7
> - & 2.8 y &
S 2k ST S
R R R
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Normal Tumor Normal Tumor Normal Tumor
(n=16) (n=32) (n=72) (n=72) (n=32) (n=23)

Group

Group Group

#P<0.0l; A P<0.001; ccRCC, clear cell renal cell carcinoma; FGFR2, fibroblast growth factor receptor 2 ; GEO, Gene Expression Omnibus data-

base.

B2 GEO¥difE ccRCC M HEA JEH 14U 1 FGFR2 mRNA FRik7KF-
Figure 2 FGFR2 mRNA expression levels in ccRCC tumor samples and normal tissues in the GEO database

PNy @ -

A, normal tissues; B, ccRCC tissues. ccRCC, clear cell renal cell carcinoma; FGFR2, fibroblast growth factor receptor 2; IHC, immunohistochemis-

try.

B3 IEH421 K ccRCC 4141 FGFR2 (s 41 41 k2 Ye 2 1 0 (THC % 40)

Figure 3

Immunohistochemical staining of FGFR2 in normal tissues and ccRCC tissues (IHC x40)
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R1 TCCA HIFFET ccRCC LK MAEL BT R
Table 1 Baseline data of patients with ¢ccRCC in the TCGA database

=}
'% Ttems Low expression of High expression of P
£ ems FGFR2(n=269) FGFR2(n =270)
;‘j T stage, n (%) 0.001
% T1 117 (21.7) 161 (29.9)
E = T 46 (8.5) 25 (4.6)
S — A 3 100 (18.6) 79 (14.7)
I_T_l a I T4 6 (1.1) 5(0.9)
293 786-0 769-P ACHN A498 OSRC-2 Caki-1 N stage, n (%) 1.000
Cell line NO 128 (49.8) 113 (44.0)
#P<0.05;# P <0.01; A P<0.001; RCC, renal cell carcinoma; NI 9 (3.5) 7(2.7)
FGFR2, fibroblast growth factor receptor 2. M stage, n (%) 1.000
B4 EWAMIRR293) K& RCC AIFR S MO 216 (42.7) 212 (41.9)
FGFR2 AT mRNA ik i M1 39 (7.7) 39 (7.7)
Figure 4 Relative mRNA expression of FGFR2 in Pathologic stage, n (%) 0.002
normal cell lines (293)and RCC cell line
Stage 1 115 (21.5) 157 (29.3)
2.5 FGFR2 # HAHEAEFH M 25 48 2 Stage 11 36 (6.7) 23 (4.3)
B T#9% FGFR2 (I fig, Ik i17E BioGRID %k Stage Il 74 (13.8) 49 (9.1)

. . Stage IV 42 (7.8) 40 (7.5)
B0 G 5 FOFR2 MU A b T T 0o
PPL 4 (K1 7) o B s Ay i f5 BT A, Alive 168 (31.2) 198 (36.7)

FGFR2 5 FGFR1 ,SRC,SHCI ,CBL % H A ¥ 1F Dead 101 (18.7) 72 (13.4)
O A I 56 7, 9 T B 5 0OR0 & 2 R B MG T L Awe M (IQR) 61(52,70)  60(51,69) 0.241

clear cell renal cell car-

TCGA, The Cancer Genome Atlas; ccRCC,

£ ccRCC H 54570 7 19 BAR C R A 15 i — 20 1

cinoma; FGFR2, fibroblast growth factor receptor 2; IQR, interquartile
HH range.
1.0 8r
A
15| —— '
.. 08 = , =
= 3 —— E: o
B = A
=06 E10f A ' =
= = . N =
g o w4+
= 04 = =
E S S
£ £ 5t &
7 02 | Overall survival 2 2 2F
HR=0.73 (0.54-0.99)
0.0 _|P=0'041 1 I I U E ] 0k I :I I
0 50 100 150 Normal TI Normal NO N1
t/month T sldge N stage
8r A s
— , 15+ 1
[ —— | 6 -
= = X =
S = — =
I + — +
z Z10f x ‘ =
=) = 'A—' =, &I
S S S
2l x $ + + + 25l
<) O L)
~ R R
1 S s 8
0 1 i 1 o 'l, Ot H 1
Normal MO M1 6@ e Alive Dead
M slage go“ q\‘b% q\‘b"o c;&% g\?‘% OS event
Pathologic stage
#* P<0.05;#P<0.0l; A P<0.001; ccRCC, clear cell renal cell carcinoma; FGFR2, fibroblast growth factor receptor 2; OS, overall survival;

TPM, transcripts per kilobase of exonmodel per million mapped reads.
B 5 TCGA HlaEr ccRCC 3 FGFR2 Fh A7 AT M2 22 5 1 TNM 23401 i B 00 OS 19 E 5
Figure 5 Relationship of FGFR2 expression in patients with ccRCC in the TCGA database with tumor TNM staging, pathological grading, and OS
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A, T cells; B, neutrophils; C, B cells; D, NK cells. FGFR2, fibroblast growth factor receptor 2 ; TPM, transcripts per kilobase of exonmodel per mil-
lion mapped reads; NK, natural killer; ccRCC, clear cell renal cell carcinoma.

6 ccRCC fH# TP FGFR2 463k B A1 T 411 NK 410 Kt b A s i
Figure 6 FGFR2 expression and B cells, T cells, NK cells and neutrophils infiltration in patients with ccRCC

3 g

ccRCC 23 WL LR 26 22— Hox
U AT ST, R 5 5 5 %, IR P AT R & — 1
FERM PR . FOF/FCFR {55 e G £ 1E 3 2%
B MAE AL B R E AR, M FGF / FGFR
HSRESE TN E LR B
FEH R I, FGFR2 1E 22 Mg b AR 1, 40 g vh
R FOFR2 53K RSEHY 4, H FCFR2 il
i PI3K-Akt-mTOR 3 72 ) ] M #e 25 1 4 koK
fLilt ke FOFR2 3 7] 2 HE PD-L1 45 1%
SRR/ UL e (g 26381 5 AL, FGFR2 ]
it ERK-YY1 Sl 2L i 15 5 J&IE N (breast
cancer susceptibility gene, BRCAI) [ 315 342 #E 3,
it P 3 FEE 1 T B R S 4 ME FGFR 1D
HIFRTEEA FGFR2 & JE K T N I8 8 (intra-
hepatic cholangiocarcinoma,ICC) &3 ' g7~ H Hi b
SREE o AR R, 78 B9 BRI R, FGFR2 38 o 42
Tl Bk 5215 5 I T-1a (hypoxia-inducible factor, HIF-

lo) S HIF-20 A (Y BRAEUSN , AT AR A e R 4
TN, FGFR2 W] LA R 8 43 17 s i —
A A B A, SR, BATON 1k, X FGFR2 #E
ccRCC I VE RS /0, BEAE AOAF 52 i AKs H L
A AL G BB

PIEWRSE A W58 # o THC YL 857, 43
BiT FGF M Z AR K AE RCC iRk, 45 3R
W] FGF2 S HAZARAE RCC 5 A g 40 e 0 4 i 5
i3k, HYS FGFR1 #f Lk, FGFR2 23k (1) 451 %
FIGE BE T 5y o FGFR2 3o 33k 78 B AR 5 43 A7 vh R
HP R IRERE R S P A A B SR T S 0, SR, 7 2728 4
Wrde 2 T IR, % 2t — e AL,
o R, 763 90% 1) ccRCC , FGFR2 $E A #%
SRAMIEH A b WAL (b p”) D145 3 1l ¢ 7Y
(“lAFEE”) o I K I, FGFR2-TI b # ccRCC [ {4
TR /IN, g S5 9 eI, O H 5 3K A B8 2 AR A
3\&[20] .

AW M HE TCGA & GEO i DL M 11y
BARIE , &I FGFR2 mRNA FIE i K- ik 78
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ccRCC Z0fifg 22 K410 b T 9, O HLRf A Sk A v
LAY it — 2 N I ¥, FGFR2 nlfEJE ccRCC

&

\
@ (C25H30CINSO)

BHEREAEBUSAREY , ATREVE N ccRCC B3 19T
TEIRITHE AL

FGFR1, fibroblast growth factor receptor 1; FGFR2, fibroblast growth factor receptor 2.
7 FGFR2 WYEE AR AR R 2%

Figure 7 Protein interaction network of FGFR2

| Jz [8] 5 %% 4k ( epithelial mesenchymal transi-
tion, EMT) 22— i E W) FE 7, HAR R AEAE) 2
LRI R BB, 2R T W H G A4
JRLAT Ry AN AT B ) — 43, IR A AR AT
AEAL AR RE DE R o 044 B S, EMT b 24 b K 240
JHL %45 A 1) BT A0 AL, AR 4 4 2N i B 945
IS RS N — FR A b ] R AR AS 1 40, 24 9K
(GG iR e ol w1V O 2 f Bt L1 D 018
- Bz A B T R A e [ 3 AR T - B SRS A
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