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Molecular Mechanism of PDGFC Regulated by HuR in Breast Cancer Cells*
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ABSTRACT Objective: To investigate the molecular mechanism of PDGFC regulated by HuR in breast cancer cells. Methods:
Through the software analysises, we first predicted the HuR-binding sites on the PDGFC 3'-UTR in breast cancer cells; An RNA-im-
munoprecipitation tested the interaction of HuR with the PDGFC mRN after adding PDGFC stimulation; Luciferase experiments tested
the HuR-binding sites of PDGFC regulated by HuR through structuring five truncated of PDGFC 3'UTR. Results: We found five
HuR-binding sites in the 3'UTR of PDGFC by software prediction; The RNA-immunoprecipitation showed the co-immunoprecipitation
of HuR and PDGFC mRN after adding PDGFC stimulation confirming the direct association of HuR with the PDGFC; Luciferase experi-
ments of PDGFC mRNA 3'UTR showed that PDGFC regulated by the second and fourth HuR-binding sites. Conclusions: This study re-
veals the molecular mechanism of PDGFC regulated by HuR through binding to PDGFC mRNA 3'UTR in breast cancer cells, and pro-
vided rationale for the development of strategies in the clinical diagnosis and treatment for breast cancer.
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Table 1 The PCR primer sequences of truncated PDGFC 3'UTR

Name Sequence
S-TTTCTAGACCGCATCAC-
CACCAGCAGCTC-3'
S-TTTCTAGACCTGAAGAT-
GAAAGGTCCTTG-3'
5'-TTTCTAGAGGCAGAAATTT-
TAATAAGAA-3'
5“TTTCTAGAACCTTTG-
GTAAAAATAGATATA-3'
S-TTTCTAGAAGGATGTGTTC-
CTACTGCACA-3'
5'-TTTCTAGATGCCAGAGTA-
CAATAAGTGAAC-3'
S-TTTCTAGATCCC-
CAAAATAGCCACATTC-3'

shared upstream primer

downstream primer PDGFC-6

downstream primer PDGFC-5

downstream primer PDGFC-4

downstream primer PDGFC-3

downstream primer PDGFC-2

downstream primer PDGFC -1
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FEA, AR H b 3'UTR 4, il i 4 10 o0 & 2R,
PDGFC 3'UTR ] BE£E7E T4 HuR 45455 (& 1),

126-130 608612  794-738 12241228 1345-138

i PDGFC 3'UTR: putative HuR binding site e
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Fig. 1 Predicted HuR-binding sites in the 3'-UTR of PDGF-C

2.2 RNA-IP iESE HuR 5§ PDGFC mRNA HE#EHEEER

R T i — 2 UE 5% FL 9 40 i b HuR 5 PDGFC mRNA
3'UTR B SEA7AE B AH EAE T, A RNA Gz LT IE (RNA-IP) 52
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L 0 HuR
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c L) L]
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[ 2 RNA-IP if 3£ HuR 5 PDGFC mRNA fE##8E/ER
Fig. 2 RNA-immunoprecipitation confirmed the direct association of HuR
with the PDGF-C mRNA
Note: *P<0.05, ** P<0.01, compared with the control group.
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PDGFC i (F 3).
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o Z R = EFLIRSE (triple negative breast cancer, TNBC) 5
ANz K IHF22 44 2(human epidermal growth factor receptor 2,

HER2)/ 15 BUF LRI 75 5 BRI R N RS, S0 3 TOUfS AR XA
2o XHRFUERR BRI 7O, T R BT 70 T

3 si-ctrl
I si-HuR2

PDGFC 3'UTR
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Relative luciferase activity (%)

B 3 PDGFC mRNA 3'UTR 3735 R 5 %
Fig. 3 The luciferase activity of PDGFC mRNA 3'UTR
Note: * P<0.05, compared with the control group.

5T B, PDGFC £ i ) 7L i 20 U 4= 28 M 4 it 2 o
PR IR W3, R BB U N R A R 7, PDGFC 75
RIEFUAR R AR A A AR 2 S R R A EEMIER, ~A
PDGFC (142 15410 1 L B o A0 A ) 3k A 274528 , 5 PDGFC
AT REZS BURTRYT LR 09—, X LA 25 TS J R
FHEZEE L M, IFLIRE T PDGFC Fik 55 1 nl figdl
], FATE e e 53 PDGFC ik 53 1y b st AR E K
HhE & 2 AR 56 SCHk , HuR 2 IR it B8 1 S5 90k 5 IR
(ELAV)Z i i e B FR MY RNA 2558 1, AEFLIVE B .
YNSRI B R S A R SR M v Iz 3R, S I R
Az & TRV AESE  HuR J8 5 5 L 3 5 1Y) mRNA 2567 575 17
PRI FEIR099, IERABI T, HuR EBE A T 4002 , il ad
RNA JH 5 #A (RRMs) 5 #1 ££ [F mRNA 3'UTR (& & AU (1)
JGIH(AREs) Mi%5 4, (H 24 Z B 40H 7 R4 LA R iR 7 55
ST T DA A AR 25 20 M, DATTT R i mRNA 1983
SR ML PR g R A8,

ST HuR 1% PDGFC (1] REAIL] , ZEA S5, 34T
B et B T PDGFC 3'UTR 777 HuR [ 445 4 0r
R LT RNA-IP SEBE— 25 B T W & 2 (Rl B A
YRR a2 L R 5236 FD siRNA 355286 1ESE PDGFC
3'UTR B4~ HuR S5 580, ARTF5EES R B8 HuR J@
PDGFC mRNA [) 3'UTR %547 54 5 ¥ PDGFC, SCHkdfiii,
LT 42 %35 PDGFR, PDGFC 2 27 4 A i R4 S5 s A 1)
SRR HE N, RENS IRk AT e A i A TL AT 2243 58001 2%
A R SER | B B BUR HuR B9 PDGFC 2535 7] fE 2 i
0 A 2 ol 2T A 400 M 38 B AN T A B B R, AT TR K
"HuR-PDGFC- W&F 4E N 1% 4k " W%, 43#rizam B A LR
S VAR U O BE (TR B, =5 5 X TR A T R BB IR
H B, SRR TR T B BE TR

RZ AR /R T HuR i# i 5 PDGFC mRNA 1 3'UTR
4555 SR RE PDGFC (43Tl , 53k PDGFC il
FIBLAEHTG L, LRI G R I W B Ry T S B 0 SR ms .

5 # 3 #K( References)

[1] Taylor-Phillips S, Wallis M G, Jenkinson D, et al. Effect of Using the
Same vs Different Order for Second Readings of Screening Mammo-
grams on Rates of Breast Cancer Detection: A Randomized Clinical
Trial[J]. JAMA, 2016, 315(18): 1956-1965

[2] Rafferty E A, Durand M A, Conant E F, et al. Breast Cancer Screening
Using Tomosynthesis and Digital Mammography in Dense and Non-
dense Breasts[J]. JAMA, 2016, 315(16): 1784-1786

[3] Luo N A, QuY Q, Yang G D, et al. Post-transcriptional up-regulation
of PDGF-C by HuR in advanced and stressed breast cancer [J]. IntJ
Mol Sci, 2014, 15(11): 20306-20320

[4] Strnad V, Uter W, Polgar C. Partial breast irradiation and the GEC-ES-
TRO trial - Authors' reply[J]. Lancet, 2016, 387(10029): 1718-1719

[5] Hurst N J, Najy A J, Ustach C V, et al. Platelet-derived growth fac-
tor-C (PDGF-C) activation by serine proteases: implications for breast
cancer progression[J]. Biochem J, 2012, 441(3): 909-918

[6] Frings O, Augsten M, Tobin N P, et al. Prognostic significance in
breast cancer of a gene signature capturing stromal PDGF signaling
[7]. Am J Pathol, 2013, 182(6): 2037-2047

[7]1 Guo X, Connick M C, Vanderhoof J, et al. MicroRNA-16 modulates
HuR regulation of cyclin E1 in breast cancer cells [J]. Int J Mol Sci,
2015, 16(4): 7112-7132

[8] Latorre E, Carelli S, Raimondi I, et al. The Ribonucleic Complex
HuR-MALATI Represses CD133 Expression and Suppresses Epithe-
lial-Mesenchymal Transition in Breast Cancer [J]. Cancer Res, 2016,
76(9): 2626-2636

[9] Jacob J A. More Women With Breast Cancer Opt for Bilateral Mastec-
tomy Despite Lack of Survival Benefit [J]. JAMA, 2016, 315(20):
2154-2156

[10] Matemavi P, Vuong P, Morgenstern N, et al. Metastatic Invasive
Lobular Breast Cancer Presenting as Gastric Cancer [J]. J Am Coll
Surg, 2016, 222(2): el0-el1

[11] Owsley J, Jimeno A, Diamond J R. Palbociclib: CDK4/6 inhibition in
the treatment of ER-positive breast cancer [J]. Drugs Today (Barc),
2016, 52(2): 119-129 (4555 4846 TT)



- 4846 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.25 SEP.2017

[20] Sriuranpong V, Chantranuwat C, Huapai N, et al. High frequency of
mutation of epidermal growth factor receptor in lung adenocarcinoma
in Thailand[J]. Cancer Lett, 2006, 239(2): 292-297

[21] FREIE, KW, F 30k, 5. )" R0 3kt Je it % EGFR 2 B
R BRI T 485497 & &, 2011, (01): 29-32
Chen Hui-juan, Yu Chang-shun, Li Hong-bo, et al. EGFR gene muta-
tion status among NSCLC patients in Guangdong province [J]. Jour-
nal of Molecular Diagnostics and Therapy, 2011, (01): 29-32

[22] B4R, JBAN BN, F. ZHBAEFE D @ILAR AR ERKE T2
WERE R[] F BEFF 4%, 2012, (09): 1822-1824
Wang Ji-ling, Cao Le-jie, Wu Quan, et al. EGFR gene mutation status
among NSCLC patients in Anhui province [J]. Chinese Journal of
Gerontology, 2012, (09): 1822-1824

[23] EJ+7F, BR G0 3, 5. w)ll 3 X M A% 7 EGFR L B 19,21 4F
BFREAMANERSE F8HBILF I E, 2011, (12): 1306-1309
Dong Dan-dan, Tang Yuan, Zou Yan, et al. Study of exons 19 and 21
mutations of epidermal growth factor receptor gene in patients with
lung adenocarcinoma of Sichuan Province [J]. J Clin Exp Pathol,
2011, (12):1306-1309

[24] Huang S F, Liu H P, Li L H, et al. High frequency of epidermal
growth factor receptor mutations with complex patterns in non-small

cell lung cancers related to gefitinib responsiveness in Taiwan[J]. Clin

Cancer Res, 2004, 10(24): 8195-8203

[25] %18, Ak gm LA B CT 37 A4 5 EGFR.MMP-9 #) 48 % 1k 5t
#%[D]. &7 EAF X%, 2013
Liu Kai. Correlation analysis between CT perfusion parameters and
EGFR, MMP-9 in patients with non-small cell lung cancer [D].
Southern Medical University, 2013

[26] EH#HF, kAR, ERE,F. ) BdTHEE D @M & EGFR
KR AN G E 3, 2014, 22(5): 1067-1070
Tang Yan-ping, Zhang Li-tu, Tan Xiao-yu, et al. Analysis of EGFR
mutations in non-small cell lung cancer in Nanning Guangxi China
[J]. Journal of Modern Oncology, 2014, 22(5): 1067-1070

[27] £, 5k, R F . Y B REMILEE o) EGFR A B £ % 5
M. P B 2 &, 2013, (02): 78-81
Shan Li, Zhang Yan, Zhao Feng, et al. EGFR Mutation Status in
Uighur Lung Adenocarcinoma Patients [J]. Chin J Lung Cancer, 2013
(02): 78-81

[28] Hu Y C, Zhang Q, Huang Y H, et al. Comparison of two methods to
extract DNA from formalin-fixed, paraffin-embedded tissues and their
impact on EGFR mutation detection in non-small cell lung carcinoma
[J]. Asian Pac J Cancer Prev, 2014, 15(6): 2733-2737

[29] Tan DS, Yom SS, Tsao MS, et al. The international association for
the study of lung cancer consensus statement on optimizing manage-
ment of egfr mutation-positive non-small cell lung cancer: Status in

2016[J]. J Thorac Oncol, 2016,11(7): 946-963

(3% 4830 )

[12] Bernstein M. Intraoperative radiation therapy for breast cancer: a pa-
tient's view[J]. Lancet, 2016, 387(10031): 1904-1905

[13] Weigel M T, Ghazoui Z, Dunbier A, et al. Preclinical and clinical
studies of estrogen deprivation support the PDGE/Abl pathway as a
novel therapeutic target for overcoming endocrine resistance in breast
cancer[J]. Breast Cancer Res, 2012, 14(3): R78

[14] Devarajan E, Song Y H, Krishnappa S, et al. Epithelial-mesenchymal
transition in breast cancer lines is mediated through PDGF-D released
by tissue-resident stem cells[J]. Int J Cancer, 2012, 131(5): 1023-1031

[15] Wang J, Li D, Wang B, et al. Predictive and prognostic significance
of cytoplasmic expression of ELAV-like protein HuR in invasive
breast cancer treated with neoadjuvant chemotherapy [J]. Breast Can-
cer Res Treat, 2013,141(2): 213-224

[16] Latorre E, Castiglioni I, Gatto P, et al. Loss of protein kinase

Cdelta/HuR interaction is necessary to doxorubicin resistance in
breast cancer cell lines [J]. J Pharmacol Exp Ther, 2014, 349 (1):
99-106

[17] Zhu Z, Wang B, Bi J, et al. Cytoplasmic HuR expression correlates
with P-gp, HER-2 positivity, and poor outcome in breast cancer[J].
Tumour Biol, 2013, 34(4): 2299-2308

[18] LiY, Yu J, DU D, et al. Involvement of post-transcriptional regula-
tion of FOXO!1 by HuR in 5-FU-induced apoptosis in breast cancer
cells[J]. Oncol Lett, 2013, 6(1): 156-160

[19] Xu'Y, Liu J, He M, et al. Mechanisms of PDGF siRNA-mediated in-
hibition of bone cancer pain in the spinal cord [J]. Sci Rep, 2016, 6:
27512

[20] Zeng Q, Wei B, Zhao Y, et al. Shh mediates PDGF-induced contrac-
tile-to-synthetic phenotypic modulation in vascular smooth muscle

cells through regulation of KLF4[J]. Exp Cell Res, 2016



