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Experimental Study on IFN-y Combined with Cisplatin Inhibiting

Triple-Negative Breast Cancer Metastasis by Regulating xCT

SUN Wenyue'?, ZONG Dan', GE Yizhi', HE Xia'??

(1. The Affiliated Cancer Hospital of Nanjing Medical University, Jiangsu Cancer Hospital, Jiangsu Institute of
Cancer Research, Nanjing 210009, China; 2.The Fourth School of Clinical Medicine , Nanjing Medical Univer-
sity, Nanjing 210029, China; 3. Xuzhou Medical Uniwversity, Xuzhou 221004, China)

Abstract: [ Objective | To explore the mechanism of interferon-gamma(IFN-y) and cisplatin(DDP) on inhibiting
triple-negative breast cancer metastasis. [Methods] BALB/c mouse was used to construct triple-negative breast
cancer model to evaluate the combined effect of I[FN-y and DDP. Cell apoptosis level was measured by flow cy-
tometry and proliferation ability was measured by CCK-8 assay. Reverse transcriptial quantitative real-time PCR
(qRT-PCR) was used to detect expression levels of relative genes. UALCAN and Kaplan-Meier plotter data plat-
forms were used to analyze the correlation between prognosis and expression level of target gene. Immunohisto-
chemistry staining was performed to detect protein expression level in clinical tumor samples. [Results] Tumor
volume in situ greatly decreased in all groups (P<0.05). Combined therapy of IFN-y and DDP significantly inhib-
ited lung metastasis (P<0.01). I[FN-y combined with DDP promoted apoptosis of triple-negative breast cancer cell
4T1 (P<0.001), and greatly restrained cell proliferation (P<0.001). Fibroblast 1.929 supernatant actived 4T1 cell
proliferation(P<0.01), which was obviously suppressed by IFN-y(P<0.01). Glutathione notably increased 4T1 pro-
liferation ability(P<0.001) and relieved the inhibition of IFN-y on 1.929 supernatant’s promoting 4T1 proliferation
(P<0.01). gRT-PCR results revealed that mRNA expression level of cystine-glutamate trunsporter (xCT) in 1929
incredibly declined(P<0.05). Database analysis results showed that xCT expression in cancer tissue was apparent-
ly higher than that in normal breast tissue (P<0.001). High level of xCT expression had incredible relevance with
poor distant metastasis-free survival in patients (P<0.01). Results from immunohistochemistry demonstrated that
XCT expression level in breast cancer tissues was greatly higher in patients with lung metastasis than that with-
out lung metastasis(P<0.001). [Conclusion] Combined therapy of IFN-y and DDP decreases glutathione secre-
tion by inhibiting xCT expression in 1.929, thereby suppressing triple-negative breast cancer metastasis. Our study is
supposed to provide a new perspective for clinical treatment of triple-negative breast cancer metastasis.

Subject words: interferon-gamma; cisplatin; xCT}; glutathione; triple-negative breast cancer; metastasis
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Notes: A,B: Tumor volumes of mouse model conducting four therapies measured at different time points(7,10,13,16,19,22,25,28 d);
C,D: Numbers of lung metastasis in mouse model; *:P<0.05; **.P<0.01; NS: no significant difference

Figure 1 Combined therapy of IFN-y and DDP inhibited lung metastasis of triple-negative breast cancer in vivo
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Notes: A: Apoptosis level of mouse triple-negative breast cancer cell after conducting different therapies; B: Effects of four therapies on
4T1 cell viability; C: Cell viability analysis of 4T1 being treated with DDP alone,DDP and 1.929 supernatant,DDP and 1.929 supernatant
with IFN-y pretreating; D: The viability of 4T1 cell co-cultured with DDP alone ,DDP and GSH,DDP and IFN-y pretreating 1.929 super-
natant. GSH : glutathione; **:P<0.01; ***:P<0.001; NS:no significant difference

Figure 2 IFN-y combined with DDP affected GSH level in supernatant of 1.929 which restrained 4T1 proliferation
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Figure 3 IFN-y decreased xCT expression in fibroblast 1.929

B C

Notes: A: Expression of xCT in normal breast tissue and primary tumor tissue from 1 211 samples in TCGA database; B~C: Kaplan-Meier
analysis of DMFS according to xCT expression level in breast cancer (B) and triple-negative breast cancer (C); D~F: Histological analysis in
breast cancer patients. Representative immunohistochemistry staining images of patients with(E) and without(D) lung metastasis,and mean den-

sity of xCT(F). DMFS: distant metastasis-free survival; Scale bar = 50 wm; ***.P<0.001

Figure 4 xCT expression was upregulated in breast cancer patients
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ARG R, 1 DDP VEIT ,GSH W] LA 54 Ji 8 4
WX FEAE J7, I LI TFN-y FAb BE A 2T 45 40 i+
T FPANIEPE TR N GSH AT LAY B TFN-y XF 1.929 44 fifg
YA B LA T e ) A L PR
27 Y20 3 P A RO 4 T RE 2 GSHL,

AT HE— RS T IFN-y 50 1929 40 it I
T GSH ZKF- B AL . VE A GSH A it B 2 L i
bt R LA AR Y 2 —— e 208 3 1 b 2 R /4
BB M5 8 R T AR, 5 D 70 A 1 i
MRS & R B2 (nicotinamide adenine dinu-
cleotide phosphate, NADPH ) #4174 fk. i Ji7 52 I = P
PR JFOR R E B2 T GSH A, %5518 R G0 H
—NIREE K (xCT,SLCTALL) Fl— 4> 5 B I 5
(CD98hc ,SLC3A2) A A, H i 255 W5 xCT v 5 T
Z RGN IR 0 s G v, T ERE 7 SLC3A2
W xCT 5l AE I I, 445 xCT 2 1 R e e 20
A 5T 38 3 qRT-PCR S 56 4 I & 3, IFN-y Ab 3 1
AT A0 xCT mRNA 635K F 8 51 R,

UALCAN %4 °F- 5 53 #7 & B TCGA R U5 () #F
A R A SR xCT ik i 3% @ T e 7R
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02, Kaplan-Meier Plotter 045 - 5 70 #t & # xCT
(1 2% 0k 5 FLIRE B IR 251 DMFS 1 3 PR AH G
7E = BAPEZL R g B P T AR BAR LSS 1 . il
POt I, R A it A A 1 L i R 3 e g 4 4
xCT W FEKCF I @ FARERE UL 2R R,
xCT 8 435 5 31 g va e 7 XURS FAS R 935 A7 AE B
AHICE

2 Tk  IFN-y B4 DDP Al LA il = B 1 L
Ji g Bl A A, HCATLA) vT 00 h) ek 3 A DG B 2T 2 4
1 1.929 xCT H) ik LAy GSH #9406, AT 41 il
=PI R R A . ARBESE R IFN-y BE A
DDP i ] 7 = B M 0 B o 5 2 0 i RIB T7 4 it
— i MBI IEAL B X R OB TR TR A
B o) iR R S BT A 20 B A VR TN 2 A B I I IR
L FHAG 5¢  BEAh , xCT ] 70000 2L R g i 5 A% ve AUz
BE R TS KRS PR 22, A 5 B 00 3 it
B 1 A= Wb R MR T I H AR

B2 AW WAETE— 2 B R BRI . — R G R
AT HAT 20 FIFLIRE B AR R >, —
e A5 T LT 4 40 M 13 T GSH L4 1E F i
W M AN 838 . = J2ARSE DDP 55 IFN-y 24k ik
B AE X = B FLI S R 15 RS TF AR
18 S 35 25 SR R R A A S B B B S, AR R
HA TR,
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