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Abstract—Tamoxifen is a widely used personalized medicine for estrogen receptor (ER)-p@shireast canceibut approx
imately 30% of patients receiving the treatment relapse due to tamoxifen resistanamRl). Recently seweral reports hag
linked IncRNAs to cancer drug resistance. H@aer, the role of IncRNAs in TamR is unclear To identify TamR-related
IncRNAs, we first used a bioinformatic approach to predict whether they kasonnection with known BmR-associated
genes by starBase v2.0 and divided them into fgvoups. Group A contains IncRNAs that connect with knowraimR genes
and group B contains IncRNAs that show no predicted interaction. Among the 12 IncRNAs in group A, 58.3% of them are
either up- or downregulated in MCF-7/TamR cells caonpared to the sensitiw cells. In contrast, the expression kelg of all
group B IncRNAs are not changed in MCF-7/&mR cells. LINC00894-002 exhibits the most sophisticated netik pattern

and is the most downregulated INcRNA in MCF-7/@mR cells. Moreaer, we find that LINC00894-002 is directly upregu
lated by ERa. Knocking down LINC00894-002 downregulates expression of miR-200a-3p and miR-200b-3p, upregulates
the expression of GF-b2 and ZEB1, and finally contributes to dmR. Herein, we report the first case of an inhibitory
IncRNA against TamR through the miR-200-TGF- b2-ZEB1 signaling pathvay.

DOI: 10.1134/S0006297918050139

Keywords tamoxifen resistance, estrogen receptbreast cancerLINC00894-002, miR-200-TGF-b2-ZEB1

Breast cancer is of high incidence and is the leadingvarious kinds of chemoresistance through enhancing cell
cause of cancer death among females, with an estimategroliferation, migration, and invasion by inducing
1.7 million cases and 521,900 death®ndwide in 2012 epithelial-mesenchymal transition [4]. MicroRNAs
[1]. Tamoxifen, a selectie estrogen receptor (ER) modu (miRNAS) are also inwlved in TamR. For example, miR-
lator, is the gold standard for treating ER-posigvbreast 200 can sensitize tamoxifen response through directly tar
cancer Howe\er, roughly 75% of all breast cancer casesgeting multiple TGF- b signaling molecules [5].
are ER-positive and up to 30% of ER-posite breast can Long noncoding RNAs (IncRNAs) are a class of
cer patients receiving tamoxifen treatment relapse due tonewly identified noncoding transcripts that are usually
tamoxifen resistance (@mR) [2]. Multiple mechanisms composed of more than 200 nucleotides [6]. Recently
hawe been shown to contribute toamR. Ratients with IncRNAs hawe been shown to be a mel class of regulato
higher leels of ER correlate with better response tory molecules in drug resistance.®X antisense intergenic
tamoxifen therapyand lack of ER expression contributes RNA (H OTAIR) is transcribed fran the antisense strand
to TamR [3]. The TGF- b signaling pathvay can pranote of the HOXC locus and is a most upregulated INcRNA in

breast cancerHOTAIR has been found to be able to pro

Abbreviations ASO, antisense oligonucleotide; ChlPchro- mote multiple drug resistance ewts. In human lung ade

matin immunoprecipitation; ER, estrogen receptor; IncRNAS, noqarcmom_a cells, "OTAIR ContribUt?S to CiSpIa_tin
long noncoding RNAs; SRB, sulfornodamine B; amR, resistancevia downregulation of p2YAFICIPL expression

tamoxifen resistance. [7]. During the preparation of this manuscript, IDTAIR
* To whom correspondence should be addressed. was reported as a prmooter for TamR through enhancing
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ER signaling in breast cancer [8]. Besides, breast cancesm CLARIOstar microplate reader (BMG LABTECH,

antiestrogen resistance 4 (BCAR4), urothelial carcino
ma-associated 1 (UCA1), IncRNA-FOR (ROR, regula

Germany) to detect optical density (OD) at 515 nm. The
formula below vas used to calculate the cell growth rate

tor of reprogramming), colon cancer associated transcript[17]:

2 (CCAT2), and DSCAM-AS1 are also reported to
enhance BmR [9-13]. Howewer, the overall roles of
IncRNAs in TamR remain to be disceered.

In this work, we first used a bioinformatic approach
to establish the connection of IncRNA with dmR-related

mMRNAs and miRNAs by starBase v2.0 [14]. Among the 16

tested IncRNAs, LINC00894-002 (ENS00000444489)
a IncRNA derived fran X chromosame, shows the most
sophisticated pattern in netark predication and is the
most downregulated IncRNA in tamoxifen-resistant
MCF-7 cells (MCF-7/T amR) versussensitie MCF-
7/WT cells. Further studies shogd that LINC00894-002
posessed an inhibitory effect onamR. Moreover,
LINC00894-002 is directly upregulated by ER and pos
itively regulates the expression &g of miR-200a-3p and
miR-200b-3p, which inhibits the downstream GF- b2-
ZEB1 signaling pathvay To the best of our knowledge,
this is the first reported inhibitory INncRNA againstamR.
Our data suggest that the inhibitory role of LINC00894-
002 my be achieed via the miR-200-T GF- b2-ZEB1
signaling pathvay.

MATERIALS AND METH ODS

Cell lines, cell cultue, and eagentsThe authentica
tion of MCF-7/WT and MCF-7/T amR cells by $R pro-
file analysis was performed by a third party (Genewiz,
China) (data are aailable upon request). MCF-7/amR
cell line was deried from its parental cell line MCF-
7/WT continuously exposed to tamoxifen (&M) (Sigma,
USA) [15]. Both cell lines vere cultured in RPMI 1640
(Invitrogen, USA) medium with 2 g/liter NaHCO;,
(Sigma), 10% fetal bwine serum (FBS) (Invitrogen), and
1% penicillin-streptomycin (WISENT, China). To main-
tain the resistance of MCF-7/BmR, it was continuously
cultured with 1mMV tamoxifen.

Sulforhodamine B (SRB) asgaThe SRB assawas
modified according to the method described byaBwels
et al. [16]. Briefly 3000 cells/vell were seeded in 96-all
plates for 2 before receiving ehicle or tamoxifen treat
ment. After 96h, the culture medium vas aspirated, and
the remaining cells wre fixed with 10% trichloroacetic
acid (TCA) at 4°C (200ul/well) for 1 h. The cells were
then washed fie times with 100 ul deionized ater and
left to air-dry at roam temperature. The cells @re then

cell growth rate (%) = [(mean ODQ,moxiten —
—mean OD,,)/(mean OD e — Mean OD,,)] ~ 100%.

Rewerse tianscription-quantitatie poymerase chain
reaction (RT-qPCR). Total RNA was extracted frm cul-
tured cells using TRIzol reagent (Invitrogen) folload
with DNase | (Thermo Scientific, USA) treatment. The
RNAs were then reerse-transcribed with HiScript Il 1st
Strand cDNA Synthesis Kit (\Mzyme, China), follovned
by qPCR on a LightCgler® 96 System (Roche,
Switzerland) using SYBR Green master mix g¥yme)
and specific primers (GENERAL BIOSYSTEMS,
China) (primers are listed in @ble S1; see Supplement to
this paper on the site of the journal http://protein.bio.
msu.ru/biokhimiya and Springer site Link.springarom).
MiRNAs were reerse-transcribed and detected by the
All-in-One ™ mIiRNA gRT-PCR Detection System
(GeneCopoeia, USA) following the manufacturer’s
instructions.

Nucleus—cybplasm segrgation experimentMCF-
7/TamR cells vere lysed in 500 pl RSB-100 buffer
(100 mM Tris-HCI, 100 mM NaCl, 2.5 mM MgCl ,,
40 ng/ml digitonin, pH 7.4) on ice for 8min and then
centrifuged at 2009 for 8 min. The supernatant fraction
was collected as the cytoplasm fraction. The pelleasv
then resuspended in 300 pul RSB-100T (RSB-100 with
0.5% Triton X-100) on ice for 8min and centrifuged at
200Qy for 8 min; the precipitate was collected as the
nucleus fraction. The cytoplasm and nucleus fractions
were used for RNA extraction following procedures
described abwee.

Western blotting.Proteins were extracted fra cul-
tured cells using TRIzol reagent following the manufac
turer’s instructions. Equal (by protein content) aliquots
from each sample are separated by SDSAGE and
transferred to PVDF membranes (Merck, Germany).
Subsequently the membranes wre blocked in 5%
milk/1 "~ TBS for 1h and then incubated with the primary
antibody against @PDH (Proteintech, USA) overnight.
After a thorough vash, the membranes eve incubated
with rabbit anti-mouse horseradish peroxidase-conjugat
ed secondary antibody (Proteintech) forl. Finally, after
washing, bands ere visualized by EL detection reagent
(Thermo Scientific) on a UVP device (Analytik Jena @,

stained with 100 pl 0.4% SRB (Sigma) at 37°C for 30 minGermany).

and subsequently ashed fie times with 1% acetic acid to
remove unbound stain. Lastlythe plates were dried at
37°C, and the bound protein stain as solubilized with
100 ul of 10 mM unbuffered fis-base on a shaker for
30 min. Afterwards, the 96-well plates vere transferred to

Antisense oligonucleate (ASO) tansfection.MCF-
7/TamR cells (3-18per well) were seeded in 6-gll plates
for 12h and then stared for 12h before transfection. The
ASO specifically targeting LINC00894-002, Inc-AB, or
the negatie control (Ribobio, China) were transfected at
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a final concentration of 5nM by Lipofectamine® 3000
(Invitrogen) following the manufacturer’s instructions.

605

6 software (GraphRad Software Inc, USA). For compar-
isons, Student’'s-test (two-tailed) was performed as indli

The target sequences of ASO against LINC00894-002Zated; * p < 0.05 was considered significant. The I

and Inc-ATB for transfection were, respectiely,
GAAGTGTGTGT GGCTGGAAG and TATGGCCTA-
GATTACCTTTCCA.

Chromatin immunopecipitation (ChIP). First, 10’
cells vere cross-linked with 1% formaldelde at roon

temperature (~25°C) for 10 min and neutralized with

0.125 M glycine for 5 min. After sonication, soluble chro
matin was incubated with 2rg ERa antibody (Abcam,
UK) at 4°C overnight. Immuno-precipitated canplexes
were collected using Protein A/G PL&-Agarose (Santa
Cruz Biotechnology USA). Subsequentlyimmuno-com-
plexes vere wvashed, and DNA vas extracted and purified
using an EasyPure Gemnic DNA Kit (T ransGene
Biotech, China). The extracted DNA vas finally detect
ed by RT-gPCR.

Establishment of intexction netwark (see scheme

(half-maximal inhibitory concentration) was calculated
by SPSS Statistics 22 (IBM, SA).

RESULTS

Established inteaction netverk between IncRNA and
known BmR-related genesNumerous INncCRNAs vere
either up- or downregulated in MCF-7/TamR cells when
compared with MCF-7/WT cells by microarrg analysis
[8]. To narrow the targeted IncRNAs for experimental
test, we designed a bioinformatic approach. First,engen
erated a @amR-related genes list including 80 mRNAs and
11 miRNAs from published literature (see dble S2 in
Supplement) and then downloaded the IncRNA-
miRNA and miRNA-mRNA interaction list fro m

below). (1) Building tamoxifen resistance related factostarBase v2.0 [14]. Next, & randanly selected 16

pool.First, we used “tamoxifen resistance” as a kegwd
to search abstracts fro the Pubmed wbsite (http://
wwwnchbi.nim.nih.gov/pubmed/) and downloaded them
as tamoxifen resistance @MR) related factor pool.

IncRNAs from our in-house microarrg analysis (data not
shown) to establish INncRNA—-mMiRNA-mRNA interac-
tion network. We found 12 IncRNAs wre inolved in the
TamR netvork, namely AC005076.5, A£016747.3, CTD-

Then, we analyzed sentences of each abstracts aneédav2201E18.3, HDTAIRM1, LINC00263, LINC00894-002,

the demonstrated amR-related mMRNAs and miRNAs.

RP11-37B2.1, RP11-65F13.2, RP11-267N12.3, RP11-

(2) Downloading starBase v2.0 interaction pairs lis#57M11.5, RP11-845C23.2, and RBC1-AS1. These 12

We downloaded miRNA-INcRNA and mRNA-miRNA
interaction list for building an interaction netwrk from
the starBase v2.0 aebsite (http://starbase.sysu.edu.cn/
index.php).

(3) MRNA—mMIRNA—-IncRNA interaction netark. We
selected 16 misregulated IncRNAs iremR from our in-
house microarrg analysis, analyzed their potentially
related miRNAs fran the miRNA-IncRNA list, and
used the @amR-related miRNAs to filter the INcCRNAs
list. The other filter vas TamR-related mMRNAs and their
potentially related miRNAs fran the mRNA-mMiRNA
list, and we used this filter to establish an mMRNA-
mMiRNA—INcRNA interaction netw ork. In the end, vwe
merged the results fro the abae two filters and used the
Cytoscape softare to draw the interaction netark.

Statistical anaysis. Data were expressed as mean = downregulated

SEM and qPCR data wre normalized to 18S. All statis
tical analyses wre performed using the Grapta®l Prism

Reported drug esistance

related genes ém PubMed

Interaction pairs fom
starBase 2.0

IncRNAs were referred as group A in the following cen
nection network (see Fig. S1 in Supplement). The other
four IncRNAs — AC068491.1, RSBN1L-AS1, RP11-
319G9.5 and MIR22HG — were not inwlved in the amR
network and were referred to as group B in the following
context.

Identification of LINC00894-002 as an inhikity
IncRNA against amR. The expression lesl changes of
the 16 IncRNAs in MCF-7/WT and MCF-7/T amR cells
were detected by RT-gPCR. Among the 12 IncRNAs in
group A, seen IncRNAs were shown to be misregulated
in TamR cells, including four upregulated and three
downregulated IncRNAs (Fig. 1a). In contrast, none of
the four negatie INcRNAs in group B wre changed
(Fig. 1a). LINCO00894-002 was shown to be the most
InNcRNA (Fig. 1a). Interestingly
LINC00894-002 also exhibited the most sophisticated
pattern in terms of interaction neterk (Fig. S1, panel

Misregulated IncRNAs
from micioarray

# Filter 1: TamR miRNAs ® miRNA-IncRNA ® Misregulated INcRNAs
# Filter 2: TamR mMRNAs® mRNA-miRNA-IncRNA ® Misregulated INcRNAs

Scheme
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Fig. 1. Characteristics of LINC00894-002. a) Expression leMchanges of 16 tested IncRNAs in MCF-7/WT and MCF-7/dmR cells. Sixteen
INcRNAs were analyzed for their interaction netark with miRNA/T amR and mRNA/TamR, and their expression lels in MCF-7/WT and
MCF-7/T amR cells vere measured by RT-gPCRn(= 5). Group A, IncRNAs that positively interacted with examined miRNA/BmR and
mRNA/T amR (Fig. S1, a-l); group B, IncRNAs that shoed no interaction. b, ¢) Relatie expression leis of LINC00894 in different nor
mal and cancer tissues. LINC00894as significantly downregulated in breast iasive cancer (BRCA), colon adenocarcinana (COAD), lung
adenocarcinona (LUAD), lung squamous cell carcinma (LUSC), stanach adenocarcinma (STAD), skin cutaneous melanma (SKCM),
adrenocortical carcinana (ACC), cervical squamous cell carcimoa and endocervical adenocarcimoa (CESC), glioblastana multiforme
(GBM), o varian serous cystadenocarcinta (OV), rectum adenocarcinmna (READ), testicular germ cell tumors (GCT), thyroid carcino-
ma (THCA), uterine corpus endmetrial carcinana (UCEC), and uterine carcinosarcma (UCS), but significantly upregulated in acute
myeloid leukemia (LAML) (data mined fran GEPIA website). d) UCSC genme browser view of LINC00894 locus.
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Fig. 2. LINC00894-002 acts as an inhibitory IncRNA againstamR in MCF-7/T amR cells. a, b) Subcellular location of LINC00894-002.
Cytoplasm and nucleus &re segregated by subcellular fractioning, and the expressioeldeof indicated INncRNAs in separate fractions of
MCF-7/T amR cells vere measured by RT-qPCRn(= 3). a) HOTAIR and NEAT1 were used as nucleus-associated RNA control. b) The
expression lesl of GAPDH in cytoplasm and nucleus fractions &s detected by Wétern blot, and it s used as cytoplasm-associated {pro
tein. ¢) Knocking down efficiency of LINC00894-002 ASO. After transfection of MCF-7/amR cells with ASO-LINC00894-002 and ASO-
NC, the expression leel of LINC00894-002 was measured by RT-qPCR. d) Representaidata of the cell growth rate of MCF-7/amR
cells. The cell growth rate of MCF-7/BmR cells transfected with ASO-LINC00894-002 and ASO-NCag determined by SRB asga

(). Coding potential analysis by the LNCipedia @bsite presence of ASO-NC to 5.36&"M when transfected with
demonstrated its noncoding feature [18]. &\mined data ASO-LINC00894-002 (Fig. 2, ¢ and d). Our data sug
from the GEPIA website and found LINC00894 was sig  gested that knocking down of LINC00894-002 enhanced
nificantly downregulated in 15 kinds of cancer tissuesTamR. LINC00894-002 was an inhibitory factor against
including breast inasive cancer (BRCA), except that it TamR in breast cancer

was significantly upregulated in LAML (acute nsjoid LINC00894-002 is diectly up-regulated by estrgen
leukemia) (Fig.1, b and c) [19], which indicated that it recepbr (ER). HOTAIR and DSCAM-AS1 were two
may act as a tumor-suppressor gene. The sequence ®ficRNAs that were directly regulated by ER and con
LINC00894-002 orthologs vere obviously conseed in tributed to TamR [8, 13]. W therefore hypothesized
primates but less @ll consered in other animals such as whether ERa may be also an upstream signal for
mouse and dog (Fig.ld) (data fran UCSC Genome LINC00894-002. To test our hypothesis, analyzed the
browser). Further subcellular fractionation asgahowed correlation between the expression lev of LINC00894
that LINC00894-002 was located in the nucleus (Fig. 2, a and receptors status of breast cancerfr@ANRIC web-
and b). For the functional \erification and working mech  site and found LINC00894 \as positiely related with ER
anism identification, we designed the specific ASO for the and progesterone receptor (PR), but no relation with
knocking down experiments in MCF-7/TamR cells [20]. human epithelial growth factor receptor 2 (HER2) (Fig.
To test whether LINC00894-002 could affectaimR, we  3a) [21]. To further test our hypothesis, &treated MCF-
performed sulforhodamine B (SRB) cell proliferation 7/WT cells with b-estradiol (E2) to detect whether
ass§ after knocking it down. The results shaal that the LINC00894-002 could be induced by E2. The following
IC 5, of transfected cells increased im0 2.435mM in the RT-gPCR results showd that GREB1, a wll-known
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a b
C
d e

Fig. 3. LINC00894-002 is directly up-regulated by estrogen receptor (ER). a) The correlation kegw LINC00894 and receptor status of
breast cancer (data mined fro TANRIC website and presented as boxplot). b) LINC00894-002swip-regulated byp-estradiol (E2). MCF-
7IWT cells were hormone-stared for 3 dgs, followed with 0.1nM b-estradiol treatment for én. Then the expression changes of GREB1 (E2-
response marker), LINC00894-002 and RP11-319G9.5 (a IncRNA shedvno interaction with miRNA/TamR and mRNA/TamR) were
measured by RT-gPCR1{ = 3). c) UCSC Genome Browser view of ER (red), H3K27ac (blue) and H3K4mel (green) binding ewnts at the
genanic region of the LINC00894 (data frsm GSE45822; the arrow shoed the transcriptional direction). d) ER ChIP-gPCR experiment
was performed on MCF-7/WT and MCF-7/TamR cells, and qPCR primer pairs eve designed fnm the ERa binding peak regions (-6017_
-5962, -5726_ -5593) and no binding peak region (-6145_—-6062) € 3). e) The expression lals of ESR1 and ESR2 in MCF-7/WT and
MCF-7/T amR cells vere measured by RT-qPCRn(= 4).

E2-responsie gene, and LINC00894-002 ere up-reguy  direct ERa binding on its regulatory elements, avana
lated after E2 induction, while RP13-319G9.5, a IncRNA lyzed a published ER, H3K27ac and H3K4mel ChIP-
in group B, was not induced (Fig.3b). To \erify whether seq data (data fnm GSE45822) and found ER indeed
E2 up-regulated expression of LINC00894-002 through occupied the regulatory region of the LINC00894 gene.
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Moreover, this region vas strongly occupied by H3K27ac of LINC00894-002 also indicated a predicted connection
and H3K4mel, suggesting LINC00894 being in an aciv of this IncRNA with miR-200, TGF-b2, and ZEB1 (Fig.
status (Fig. 3c and FigS2 in Supplement). Furthermore, S1, panel (I)). Moreover, in our MCF-7/WT and TamR
our ERa ChIP-gPCR results also shoad LINC00894- cells, LINC00894-002 positiely correlated with miR-
002 vas directly regulated by ERon the -6 kb~ —-5.5 kb  200a-3p and miR-200b-3p, but negatély correlated with
genamic region upstream to the transcription start site of TGF-b2 and ZEB1 (Fig. 4a). © test whether LINC894-
it (Fig. 3d). It has been reported that ERexpression ws 002 was an upstream signal for the miR-200GF- b2-
down-regulated in certain @mR cell lines [3]. Our RT- ZEB1 pathway we performed RT-qPCR assa after
gPCR results demonstrated that ESR1 and ESR2m knocking down the LINC00894-002. Our results shaal
down-regulated in MCF-7/TamR cells (Fig. 3e), and our that LINC00894-002 ASO downregulated miR-200a-3p
ERa ChIP-gPCR results showd ERa occupancy vas and miR-200b-3p, whereas it upregulated@F-b2 and
significantly reduced in MCF-7/TamR cells when cm-  ZEB1 (Fig. 4b). Lnc-ATB, a TGF- b-signaling upregulat
pared with parental MCF-7/WT cells (Fig. 3d), which ed IncRNA, could enhance TGF-b-ZEB1 signaling
explained the low expression lelv of LINC00894-002 pathway by campetitively binding the miR-200 family
(Fig. 1a). These data indicated that LINC00894-002as [24]. Interestingly we found Inc-ATB was upregulated in
directly up-regulated by ER, and the low expression TamR cells (Fig. 4c) and could inhibit the expression of
level of LINC00894-002 in TamR cells vas likely due to LINC00894-002 but was not affected by downregulation
the down-regulation of ESR1. of LINC00894-002 (Fig. 4d), which suggested that Inc-
Downregulation of LINC00894-002 contributesot ATB acted as an inhibitory upstream signal for
TamR via miR-200-TGF-b2-ZEB1 signaling pathay. LINC00894-002. These results indicated downregulation
The miR-200-TGF-b2-ZEB1 pathway was reported to of LINC00894-002 contributed to amR via miR-200-
participate in TamR [5, 22, 23]. Our interaction network  TGF-b2-ZEB1 signaling pathvay.

Fig. 4. LINC00894-002 inhibits TamR via miR-200-T GF- b2-ZEB1 signaling pathvay. a) The expression l&ls of inwlved RNAs in miR-
200-TGF-b2-ZEB1 signaling pathvay in MCF-7/WT and MCF-7/T amR cells vere measured by RT-qgPCRn(= 4). b) The expression leai
changes of inglved RNAs in miR-200-TGF-b2-ZEB1 signaling pathvay in MCF-7/T amR cells after transfection with ASO-LINC00894-
002 and ASO-NC ¢ = 4). c) RT-gPCR analysis of expression lelof Inc-ATB in TamR cells o = 3). d) The expression leal changes of
LINC00894-002 and Inc-ATB after MCF-7/T amR cells respectily transfected with LINC00894-002 ASO and Inc-FB ASO (n = 3).
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Fig. 5. A schematic model of the arking mechanism of LINC00894-002 in @amR. Estrogen receptor (ER) directly prootes the transcrip
tion of LINC00894-002, and LINC00894-002 inhibits BmR by the miR-200-TGF- b2-ZEB1 signaling pathvay.

DISCU SSION

LncRNAs play critical roles in numerous physiolog
ical and pathophysiological processes [25]. Hewer, the

ulating the TGF-b2-ZEB1 signaling pathvay (Fig. 5).
Our findings indicate that LINC00894-002 mg act as a
bridge for connecting the inhibitory crosstalk beegn ER
and TGF- b signaling pathvay in chemoresistance. In our

discovery and study of INCRNAs remain hampered by the study we demonstrate that LINC00894-002 positely
lack of an effectie prediction method fran large scale regulates the expression lkelvof miR-200a-3p and miR-
screening data. In this stugdyve used the starBase v2.0 to200b-3p, and for the location of LINC00894-002 in the

facilitate the selection of most possibleamR-related
INcRNAs by establishing INncRNA-miRNA-mRNA
interaction network [14]. This bioinformatic prediction
allows us to identify a IncRNA, LINC00894-002, which
acts as an inhibitory IncRNA againstamR. Thus, our
method is instructie to establish interaction netork
between INcRNAs fran a large-scale dataset with known
genes in the desired function for further iegtigation.

In the study of the function and wrking mechanism
of IncRNAs in breast canceronly GAS5, XIST and
NKILA exert tumor suppressie function [26].
LINC00894 is a significantly downregulated gene in
many cancer tissues, thus it mact as a tumor suppres
sor. In the study of BmR, tamoxifen inhibits the expres
sion of LINC00894-002, and in turn LINC00894-002
attenuates @amR. HOTAIR, UCA1, IncRNA-R OR,
CCAT2 and DSCAM-AS1 are reported to enhance
TamR [8-13], and LINC00894-002 is the first inhibitory
INcRNA against TamR. The study of IncRNA on cancer
and TamR brings a new therapeutic concept — IncCRNA
medicine, which mg further pranote the treatment of
disease.

ER and TGF-b signaling pathvays are tw crucial
pathways in the deelopment of TamR and can act in
crosstalk. for instance, ER signaling can attenuateGF-

b signaling by suppression of transcriptional activity of

Smad3, whereas GF- b signaling can actiate ER signal
ing [27]. In this study we identified an ER-enhancing
IncRNA that can mediate BmR through negatiely reg

nucleus, ve hypothesize that it ma participate in the
maturation process of miRNA. Our further results show
that downregulation of LINC00894-002 downregulates
the expression of DRSHA and DICER1, which are key
factors in miRNA maturation (data not shown) [28]. It
would be worthwhile to further study LINC00894-002,
for it might be a neel TamR biomarker and potential
therapeutic target for breast cancer
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