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Effect and mechanism of IL-17A on the progression of ovarian cancer

ZHENG Xiao—yan, YU Chun-yan, LIU Jun-ru, LIU Zi—xuan, CHEN Si-qi, DENG Wei—-min

(Department of Immunology,School of Basic Medical Sciences,Tianjin Medical University,Key Laboratory of Diseases and
Microenvironment of Ministry of Education of China, Tianjin 300070, China)

Abstract Objective: Animal experiments and clinical specimens were applied to investigate the effect of interleukin—17A (IL-17A)
on the progression of ovarian cancer(OvCa),and to explore the corresponding mechanism. Methods: Wild—type(WT) mice and IL-17A~
deficient(TL-17A7") mice with C57BL/6 genetic background were used as the research objects,and the mouse OvCa cell line ID8 derived
from the same genetic background was injected in situ to construct ovarian orthotopic tumor implantation model to observe the effect of 11—
17A on the growth and metastasis of OvCa in mice. Western blotting was used to detect the expression of signal transducer and activator of
transcription 3(STAT3), phosphorylated STAT3 (p—STAT3) and fatty acid-binding protein 4(FABP4) in tumor tissues of WT mice and
IL-17A7 mice to explore the mechanism of IL-17A promoting OvCa progression. The clinicopathological specimens of OvCa patients were
collected and immunohistochemistry was used to analyze the correlation between the expression of IL-17A,FABP4 and OvCa progression.
Results: The ovaries of WT mice were obviously enlarged and adhered to the surrounding tissues,and several nodules were seen on the
surface of the ovaries. The ovaries of [L-17A™ mice were enlarged , without adhesion to the surrounding tissues, and there were few tumor
nodules on the surface. Compared with WT mice, the tumor nodules in the peritoneal cavity of IL-17A~" mice were significantly reduced
(1=5.132,P<0.05). Western blotting showed that compared with WT mice,the protein expressions of p—STAT3 and FABP4 of tumor
nodules in IL—17A~" mice were significantly decreased ( both P<0.05).The clinicopathological specimens of OvCa showed that the
expression of [L-17A and FABP4 was correlated with FIGO stage and metastasis of cancer( both P<0.05) ,and the expression of IL-17A
was also correlated with FABP4 in OvCa patients (P<0.05). Conclusion: Results of animal experiments and clinical specimens
confirmed that IL-17A promoted OvCa progression by upregulating the expression of FABP4.
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PABPY | — [ 15kD

p-STAT3 | e—

CAPDH [ S_— — 37 kD

WT IL-17A7

= | 86 kD

LSk A BEiEROE SN

1.5
« -\
oy =3 (- (7AF
1.0
0.54
0.0+
FABP4 p-STAT3 STAT3

1 :AFABP4 . p—STAT3 .STAT3 % H £ ik ;B: Wi#H 2 [a] FABP4  p—STAT3 STAT3 25 HAH X £ ik & LA IL-17A: AT R -17A;
FABP4: IR HBRZS A 8 11 45 p-STAT3 B R U155 55 5 e S5 IR 135 STAT3 5 555 5 KL S IR F 3;GAPDH: N 2K 1 5 ##%P<0.001 ;

##P<0.01;NS: JCi & 25
2 INRMEZE L B FABP4,p-STAT3.STAT3 EH Rk

Fig2 Expression of FABP4,p—STAT3 and STAT3 proteins in mouse tumor tissue



552

IB/INGHE AR L1 A X B LR R (1 52 0 AL 151

FIGOT I = <t

FIGOTI IV ! 7. 8, 5

TEAL-17A: A 4IIA 2 - 17A ; FABPA: IS WAL S8 H 4
3 ADPEEALF IL-17A FABP4 FTiX{E5 (400x)
Fig 3 Expression of IL-17A and FABP4 in human ovarian cancer
tissues(400x )

£ 1 IL-17A 5 FABP4 HI#EX 4T
Tab 1 Correlation analysis between IL-17A and FABP4

Ul IL-17A(+) IL-17A(-) P
FABP4(+) 10 3 0.025
FABP4(-) 5 12

TEIL-17A: VI R -17A s FABP4: JIG R 25 5 8 11 4

i H Fisher's ¥k 55387 1L-17A FABP4 %3k
5 OvCa A IRAIREITORIII R G5 R R T1-17A
FABP4 ik 5 B 4RI TG 56 (3 P>0.05) , 5 E
FIGO 731 R4 B i &R (#3 P<0.05), L3 2.3,
F2 IL-17A 5laRFREEMZBHHXR

Tab 2 Relationship between IL-17A expression and clinicopatho—
logical data

WA IL-17A(+)  IL-17A(-) P
() 0.710
<50 5
>50 10
FIGO 434) 0.027
1/0 4 11
/v 11 4
L1 75 0.060
G 3 9
il 12 6

HAL-17A: AU FE-17A

&3 FABP4 SIfRMFEZHZ AHXR
Tab 3 Relationship between FABP4 expression and clinicopatho—
logical data

iH FABP4(+) FABP4(-) P
IR (%) 0.465
<50 4 8
>50 9 9
FIGO 43-40] 0.025
/1 3 12
/v 10 5
L2 0.028
T 2 10
il 11 7

. FABPA: IR IRA G HEM 4

3 itig

OvCa JEREUT I IERREP LI, B |
TfE R 22, PR E , RZHURE R
B, R SRS A AT ™, H G, FA %A
BKILRIEN FMIT IR OvCa B EEIRIT HE,
BT 20, B 5 FAEARIEA B

% 16—17

FABP4 2 H Z A5 AWE@H SRESE e I
B T A 7 12 >k B ] 240 A A I I . FABP4 F
BLTERE 7 40 RN I A 5k 'ﬁﬁ@ﬁﬂ% BER
HEBT ARAE AR LA A B2, FE RIS BRAEE AT OvCa
T, FABP4 2SI 40 il S ‘?FSﬁ I JR 1 S A T3
WF5E s FABP4 7 OvCa " i 383k, 1 i $5 BT 25
JE T Sy 9 20 R A AR i 1, 1 A9 40 L 0 )
FEREES, FABPA IR TS e i 2 i T 41 2L
i s RO E g (4 OvCa B TG NSE A ) AOAR d7-40
s, AWFFEIE L B S A RAR AR TE TS TL-17A
A 3E A0S STAT3 {5 3 i [ FABP4 ik, i
T OvCa A= K564 .

AT B A A AN S R AR TL-17A 7]
i o A7 R B VR FH T 0P SR 40 i R A2780 FNI
OVCAR3, EiTE0E STAT3 5Lk FABP4 ik,
FERER (PA )2 —Fs K SERR IR , 72 45 MR IR
IHRRACUR , RS MIF7E R BAAE PA (IL-17A fE7ERYTE L
. R 40 58 5 IL-17A/IL-17RA/p -STAT3/
FABP4 i 6 PA AHEHR, {2 F 20 MU 34 7 .

T AR IL-17A X OvCa 2E K FER Y
S, ASBIFSE LAAH R R 15 SORTE Y TL-17A77/ N
FTWT /N BRI 5 X6 G 57 D o7 AR A 7R, A
IL-17A X} OvCa JGA iU FINE J 5 A% ()52 M), 245
R TL-17A B /N OvCa JEA RS FITIE
R, 5 WT /N TL=17A7/)N B R 41 21
p—STAT3 FABP4 EE%@*E%W& TEBN S

— B UE S IL-17A Af 38 2 IL-17A/IL-17RA/p-
STATS/FABP4 FhEIE OvCa HEE . OvCa HE I AR
FEFR A B 7R IL-17A .FABP4 35 595 FIGO 43
W R ARG, JF W R WAAAE—E Ao, A
TF 5 38 33 B0 S 30 R PRAR ASTESE TL-17A Al i
BTG STAT3 {55 F i FABP4 ik, #E {2 #F OvCa
KR . IL-17A/IL-17TRA/p—STAT3/FABP4 %]
A U IL-17A fEUEos E R R R 22—, Hofth y
T A SE A AN 25 200, Coffelt 2523738, TL-17A 7]
PR P R L AL, FE TP ] CD8*T 40 L i
b AR FLIRIE R o Li SFP2HRGE 1L-17A Pl
T I 2R B UK (JAK) (STAT {5538 AR o B 9



152 AEEPREER

%29

N bR IR B A, R BRI R s . BUR IL-
17A W] Z LG L e I e, BARWTSEIE
M 1L -17A W] i@ 3 IL -17A/IL —-17RA/p -STAT3/
FABP4 flifitiff OvCa A KFEHRE , X 2/ — 5200
Jieg A= A LA

25 L TR AR BIF S ik 2 ) S R PR AR AR IR
SZOIL -17A A G if 1L -17A/IL =17RA/p —-STAT3/
FABP4 i #F OvCa A KEGFE, MR T Hl OvCa
PEOET B A RN SR W
SE Ak
[1] NIEMAN K M,KENNY H A,PENICKA C V,et al. Adipocytes pro—

mote ovarian cancer metastasis and provide energy for rapid tumor
erowth[J]. Nat Med,2011,17(11):1498-1503.

[2] LADANYI A,MUKHERJEE A,KENNY H A, et al. Adipocyte—in—
duced CD36 expression drives ovarian cancer progression and metas—
tasis[J]. Oncogene,2018,37(17):2285-2301.

[3] MUKHERJEE A,CHIANG C Y,DAIFOTIS H A, et al. Adipocyte—
induced FABP4 expression in ovarian cancer cells promotes metas—
tasis and mediates carboplatin resistance[J]. Cancer Res,2020,80(8):
1748-1761.

[4] MUKHERJEE A,BILECZ A J,LENGYEL E. The adipocyte mi—
croenvironment and cancer[J]. Cancer Metastasis Rev,2022,41(3):
575-587.

[5] GHARPURE K M,PRADEEP S,SANS M, et al. FABP4 as a key de—
terminant of metastatic potential of ovarian cancer[J]. Nat Commun,
2018,9(1):2923.

[6] TUCKER S L,GHARPURE K,HERBRICH S M,et al. Molecular
biomarkers of residual disease after surgical debulking of high—grade
serous ovarian cancer]J]. Clin Cancer Res,2014,20(12):3280-3288.

[7] CHEHIMI M, VIDAL H,ELJAAFARI A. Pathogenic role of IL-17-
producing immune cells in obesity,and related inflammatory dis—
eases[J]. J Clin Med, 2017, 6(7):68.

[8] RAZI S,BARADARAN NOVEIRY B,KESHAVARZ-FATHI M, et
al. IL-17 and colorectal cancer: from carcinogenesis to treatment|[J].
Cytokine,2019,116: 7-12.

[9] MCGEACHY M J,CUA D J,GAFFEN S L. The IL—17 family of cy—
tokines in health and disease[J]. Inmunity,2019,50(4) : 892-906.

[10] LIU C,LIU R, WANG B, et al. Blocking IL-17A enhances tumor re—

sponse to anti —PD —1 immunotherapy in microsatellite stable col—
orectal cancer[J]. J Immunother Cancer,2021,9(1):e001895.

[11] BILSKA M,PAWLOWSKA A,ZAKRZEWSKA E,et al. Th17 Cells
and IL-17 as novel immune targets in ovarian cancer therapy[J]. J
Oncol,2020,2020: 8797683.

[12] GREENHILL C. Role for IL-17A in adipocyte biology[J]. Nat Rev
Endocrinol ,2021,17(7): 383.

[13] CONNOLLY D C,HENSLEY H H. Xenograft and transgenic mouse
models of epithelial ovarian cancer and non invasive imaging modali—
ties to monitor ovarian tumor growth in situ:applications in evaluat—
ing novel therapeutic agents[J]. Curr Protoc Pharmacol,2009,45:
chapter14:unit142.

[14] SIEGEL R L,MILLER K D,FUCHS H E,et al. Cancer statistics,
2022[J]. CA Cancer J Clin,2022,72(1):7-33.

[15] SWIDERSKA J,KOZLOWSKI M,KWIATKOWSKI S,et al. Im-
munotherapy of ovarian cancer with particular emphasis on the PD-
1/PDL-1 as target points[J]. Cancers (Basel),2021,13(23):6063.

[16] LHEUREUX S,BRAUNSTEIN M,0ZA A M. Epithelial ovarian
cancer: evolution of management in the era of precision medicine[J].
CA Cancer J Clin,2019,69(4) :280-304.

[17] KUROKI L, GUNTUPALLI S R. Treatment of epithelial ovarian can—
cer [J]. BMJ,2020,371: m3773.

[18] DJOUSSE L,GAZIANO J M. Plasma levels of FABP4,but not
FABP3, are associated with increased risk of diabetes[J]. Lipids,
2012,47(8):757-762.

[19] MAKOWSKI L,BRITTINGHAM K C,REYNOLDS J M, et al. The
fatty acid—binding protein,aP2, coordinates macrophage cholesterol
trafficking and inflammatory activity. Macrophage expression of aP2
impacts peroxisome proliferator—activated receptor gamma and lkap—
paB kinase activities[J]. ] Biol Chem,2005,280(13):12888-12895.

[20] HARJES U,BRIDGES E,GHARPURE K M, et al. Antiangiogenic
and tumour inhibitory effects of downregulating tumour endothelial
FABP4(]]. Oncogene,2017,36(7): 912-921.

[21] COFFELT S B,KERSTEN K,DOORNEBAL C W, et al. IL-17—pro—
ducing gammadelta T cells and neutrophils conspire to promote
breast cancer metastasis[J]. Nature,2015,522(7556 ) : 345-348.

[22] LI S,CONG X,GAO H,et al. Tumor—associated neutrophils induce
EMT by IL-17a to promote migration and invasion in gastric cancer
cells[J]. ] Exp Clin Cancer Res,2019,38(1):6.

(2022-09-22 it )



