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Background: The expression and function of long noncoding RNA (IncRNA) LOC100505851 in breast
cancer are still unknown. We aimed to examine the expression of IncRNA LOC100505851 in breast cancer
and adjacent tissues and preliminarily explore its predictive value and function in breast cancer patients
receiving neoadjuvant therapy (NAT).

Methods: The expression of IncRNA LOC100505851 was tested by qRT-PCR. The correlation between
LOC100505851 expression and clinicopathological factors as well as pathological complete response (pCR)
was analyzed by chi-squared test and logistic regression, respectively. The online database Kaplan-Meier
plotter (KM plotter) was used to compare relapse-free survival (RFS) and overall survival (OS) between
groups with different LOC100505851 expression levels. Subcellular localization of LOC100505851 was
determined by nuclear and cytoplasmic extraction. A bioinformatics tool was used to predict RNA-binding
proteins (RBPs) and interaction among these proteins.

Results: LncRNA LOC100505851 was significantly expressed at lower levels in cancer tissues than in
adjacent tissues (P<0.001). Its expression was related to human epidermal growth factor receptor 2 (HER2)
expression (P=0.003) and molecular subtype based on immunohistochemistry (P=0.001). Patients with high
LOC100505851 expression were prone to pCR (OR =3.077, 95% CI: 1.042-9.086, P=0.042) and better RES
(HR =0.68, 95% CI: 0.59-0.79, P<0.001) and OS (HR =0.60, 95% CI: 0.43-0.84, P=0.0026) according to
the online database KM plotter. The subcellular localization of LOC100505851 was in the nucleus, and its
binding proteins were predicted by bioinformatics tools.

Conclusions: LncRNA LOC100505851 was located mainly in the nucleus and was significantly
downregulated in breast cancers. Its expression was related to a higher pCR rate and better RFS and OS,

indicating its potential value as a novel predictive and prognostic biomarker in breast cancer.
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Introduction disease (1,2), which is not immediately operable and calls

Breast cancer is the leading cause of all tumor-associated for presurgical systematic treatment known as neoadjuvant

deaths in women worldwide as well as in China nationwide. therapy (NAT). In addition to increasing the chances of

Around 5-30% of the patients came with locally advanced effective surgery, NAT provides valuable information about
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the patient’s response to the current therapy, which could
guide further clinical decisions. The response to NAT is
measured as pathological complete response (pCR), defined
as no residual tumor cells in the surgical specimen by
pathological assessment (3). Achievement of pCR indicates
sensitivity to the current treatment and a better prognosis,
while other patients might need to switch to an alternative
treatment after surgery (4,5). pCR is also considered a
surrogate for survival and accelerated drug approval (6).
Thus, it is important to identify biomarkers to predict pCR
early to improve the effect and efficiency of NAT.

Long noncoding RNAs (IncRNAs) are a type of non-
protein-coding RNA transcript with a length of more
than 200 bp. Although IncRNAs do not encode proteins
directly, they can still participate and function in various
kinds of biological pathways, such as genetic imprinting,
epigenetic modification, chromatin conformation, cell cycle
regulation, stem cell differentiation, and the regulation of
enzyme activity in a cis- or trans-manner (7,8). In recent
years, studies have found that IncRNAs also play a crucial
role in oncogenesis (9). The expression of IncRNAs in
tumors is tissue-specific, and they can act as oncogenes
or tumor suppressor genes at the transcriptional and/
or posttranscriptional levels, thereby affecting tumor
cell proliferation, apoptosis, angiogenesis, invasion and
metastasis (9,10). Therefore, IncRNAs can be used as
important molecular biomarkers for tumor diagnosis and
prediction (11).

LncRNA LOCI100505851 is located on chr19p12. It
was first identified by the Mammalian Gene Collection
Program Team in 2002 when they analyzed more than
15,000 full-length human and mouse cDNA sequences; just
one year later, Toshio Ota and his colleagues reported the
existence of this unique IncRNA after they had sequenced
and characterized 21,243 full-length human ¢cDNAs (12,13).
LOC100505851 is the antisense transcript of zinc finger
protein 726 (ZNF 726). ZNFs belong to one of the largest
known transcript families and are characterized by their
unique zinc finger structure (14). ZNF 726 was postulated
to be a tumor suppressor gene in colorectal cancer (CRC)
due to its downregulation in tumor tissue and its positive
correlation with overall survival (OS) (15).

Currently, the function of IncRNA LOC100505851
in breast cancer is unknown. To explore and clarify the
expression of this novel IncRINA and its clinical significance,
we conducted this retrospective study using data from
prospective neoadjuvant clinical trials in breast cancer and
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preliminarily explored its underlying mechanisms.

We present the following article in accordance with
the MDAR reporting checklist (available at https://dx.doi.
org/10.21037/gs-21-3).

Methods
Patients and study design

A total of 209 patients with adequate and qualified tissue
samples for the detection of IncRNA LOC100505851
expression were enrolled. Of which 106 patients receiving
surgery (without NAT) at Renji Hospital from March 1,
2014 to December 31, 2015, provided with both adjacent
and cancer tissue, were enrolled for correlational analysis.
Another 103 patients enrolled between June 1, 2014 and
October 31, 2018 in two prospective neoadjuvant clinical
trials [registered in the ClinicalTrials. gov website as
SHPDO01 (ClinicalTrials.gov identifier: NCT02199418)
and SHPDO002 (ClinicalTrials.gov identifier:
NCT02221999)] were collected for both correlation and
pCR analysis, providing only cancer tissue. Details of
the neoadjuvant treatment protocols have been reported
previously (16). The study protocols were approved by
the ethics committee of Renji Hospital IRB approval No.
2014-14K and 2017-088). All procedures performed in this
study involving human participants were in accordance with
the Declaration of Helsinki (as revised in 2013). And written
informed consent of donating biospecimen for scientific
researchers were obtained from all the study participants.

Cell culture and subcellular localization

Human breast cancer cell line ZR7530 was obtained
from the Cell Bank of the Chinese Academy of Sciences
(Shanghai, China). Cell lines were maintained in
McCoy’s 5A and Leibovitz’s L-15 medium (BasalMedia,
Shanghai, China). All media were supplemented with
10% fetal bovine serum (Gibco, Waltham, MA, USA)
and 1% penicillin-streptomycin (BasalMedia, Shanghai,
China). Nuclear and cytoplasmic RNA extractions were
carried out in the ZR7530 cell lines. The cytoplasm
expressed 18s rRNA and the nuclear expressed U6 were
used as controls. The experimental procedure was carried
out according to the relevant instructions of the NE-
PER Nuclear and Cytoplasmic Extraction Reagents kit
(Thermo Scientific, USA).
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RNA extraction and PCR

"Total RNA was extracted from tissues using TRIzol reagent
(Molecular Research Center, Ohio, USA) and subsequently
reverse transcribed to complementary deoxyribonucleic
acid (¢cDNA) using PrimerScript™ RT Master Mix
(Takara, Shiga, Japan) on a SimpliAmp™ Thermal Cycler
(Applied Biosystems, Massachusetts, USA) according
to the manufacturer’s instructions. Obtained cDNAs
were quantified with a reverse transcription quantitative
polymerase chain reaction (RT-qPCR) test labeled with
SYBR® green (Invitrogen, California, USA) on LightCycler®
96 (Roche, Mannheim, Germany). The gene-specific
primers used were as follows: LncRNA LOC100505851
forward, 5'-GCTCTGCAGTGAACACCAAG-3";
LncRNA LOCI100505851 reverse,
5'-ACCCCAAATAGCCACCTTGT-3’; B-actin forward,
5'-CATGTACGTTGCTATCCAGGC-3"; B-actin
reverse, 5'-CTCCTTAATGTCACGCACGAT-3'; 18s
rRNA forward, 5'-GTGTGCCTACCCTACG-3'; and
18s rRNA reverse, 5'-TGACCCGCACTTACTG-3"; U6
forward, 5'-CTCGCTTCGGCAGCACA-3'; U6 reverse,
5'-AACGCTTCACGAATTTGCGT-3"; Gene expression
levels were normalized to B-actin/U6 expression using
the 2 method. Each ¢cDNA sample was triplicated in
96-microwell plates.

Protein-protein interaction (PPI) analysis

The RNA-binding proteins (RBPs) were predicted from
starBase (http://starbase.sysu.edu.cn/) and subsequently
used to perform PPI network by STRING (https://string-
db.org/).

Statistical analyses

The expression of LOC100505851 was calculated as log
(IncRNA LOC100505851). Chi-Square test was used to
analyze the difference of LOC100505851 expression in
cancer and adjacent tissues and the relationship with various
clinical pathological characteristics. High LOC100505851
expression was defined as the highest quartile of the
expression data set, which was its relative expression
>0.00186 (pCR analysis set)/0.00205 (correlational
analysis set). The associations between all the baseline
clinicopathological characteristics [age, tumor (T) stage,
nodal (N) stage, estrogen receptor (ER) status, progesterone
receptor (PR) status, human epidermal growth factor
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receptor 2 (HER?2) status, Ki-67 index, and molecular
subtype based on immunohistochemistry according to St.
Gallen Consensus (17) (luminal A-like (ER or PR positive,
HER2 negative, Ki-67 <20%) versus luminal B-like (ER
or PR positive; HER2 negative, and Ki-67 index >20%
or HER2 positive and any Ki-67 index) versus HER2
overexpression (HER2 positive, ER and PR negative)
versus basal-like (ER and PR negative, HER2 negative)]
and IncRNA LOC100505851 expression levels (high versus
low) were calculated using the chi-squared test. Gene
Expression Profiling Interactive Analysis (GEPIA) online
database was used to validate LOC100505851 expression
in tumor and normal tissue, as well as its correlation with
HER2 expression. pCR was defined as the absence of
invasive cancer in the breast and no residual cancer cells
in lymph node samples obtained at the time of surgery.
Univariate and multivariate logistic regression models were
used to evaluate the associations between LOC100505851
expression levels (high versus low) and pCR (adjusted for
age, T stage, N stage, ER status, PR status, HER?2 status,
Ki-67 index).

The receiver operating characteristic (ROC) curves were
generated to identify whether LOC100505851 combined
with important clinicopathological characteristics: age, T
stage, N stage, ER status, PR status, HER2 status, and Ki-
67 index. The area under curves (AUC) were compared
using the z-test. The estimated median follow-up time
was calculated using the reverse Kaplan-Meier method.
The Kaplan-Meier plotter (KM plotter) website (http://
kmplot.com/analysis/) was used to verify the prognostic
value of IncRNA LOC100505851 expression in relapse-free
survival (RFS) and OS. Statistical analysis was performed
using the statistical software Statal3.0 (Stata Corp LLC,
Texas, USA) and the mapping software Graph pad 5.0
(GraphPad Software LLC, California, USA). The results
were considered significant when the P value was <0.05.

Results
Baseline characteristics

A total of 209 patients were enrolled in the study (Table I).
Of these, 103 received NAT and were included in the pCR
analysis. The expression of LOC100505851 in cancer tissues
was significantly lower than that in adjacent breast tissue
(P<0.001; Figure 14). The expression of LOC100505851
was significantly lower than that in adjacent breast tissue
(Figure 1B) in Luminal A-like (P<0.001), Luminal B like
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Table 1 Characteristics of patients and the tumors at baseline

Variables Number of patients (%)
Age, years

>50 138 (66.0)

<50 71 (34.0)

Tumor size (cm)

T 37 (17.7)

T2 85 (40.7)

T3 58 (27.7)

T4 29 (13.9)
ER status

Positive 133 (63.6)

Negative 76 (36.4)
PR status

Positive 133 (63.6)

Negative 76 (36.4)
Ki-67 index

>20% 180 (86.1)

<20% 29 (13.9)

HER2 status

Positive 65 (31.1)

Negative 144 (68.9)
Lymph node

0 129 (61.7)

1 45 (21.5)

2 23 (11.0)

3 12 (5.8)
Molecular subtype

Luminal A-like 23 (11.0)

Luminal B-like 127 (60.8)

HER2 overexpression 27 (12.9)

Basal-like 32 (15.3)
Neoadjuvant chemotherapy

Yes 103 (49.3)

No 106 (50.7)

ER, estrogen receptor; HER2, human epidermal growth factor
receptor 2; PR, progesterone receptor.
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(P<0.001) and basal-like subtypes (P<0.001), but not in
HER?2 overexpression subtype (P=0.5821). Furthermore,
LOC10050585 expression was associated with HER?2
expression (P=0.003; Table 2), and it was differentially
expressed among the four breast cancer subtypes (luminal
A-like, luminal B-like, HER2 overexpression and basal-like)
(P<0.001; Figure 1B, Table 2).

LncRNA LOC100505851 expression and pCR outcomes

The pCR rate was 30.8% in LOC100505851 low-expression
group and 52% in LOC100505851 high-expression group.
Clinical tumor stage (OR =0.362, 95% CI: 0.132-0.944,
P=0.049), hormone receptor (HorR) status (OR =0.360,
95% CI: 0.147-0.879, P=0.025) and HER2 expression (OR
=3.143, 95% CI: 1.362-7.251, P=0.007) were associated
with pCR in the univariate logistic analysis (Zzble 3). In the
multivariate analysis, higher LOC100505851 expression
was significantly associated with a better pCR rate when
adjusted for age, clinical tumor stage, clinical nodal status,
HorR status, HER2 status and Ki-67 index (OR =3.077,
95% CI: 1.042-9.086, P=0.042; Tuble 3). Additionally,
clinical tumor stage (OR =0.116, 95% CI: 0.028-0.477,
P=0.003), HorR status (OR =0.284, 95% CI: 0.097-0.831,
P=0.022) and HER?2 expression (OR =4.782, 95% CI:
1.710-13.377, P=0.003) were independently associated with
pCR.

ROC curves were used to evaluate the predictive value of
LOC100505851. A higher AUC value was achieved when
LOC10050585 was incorporated within the model along
with age, clinical T stage, clinical N status, HorR status,
HER?2 status, and Ki-67 index (AUC 0.791, sensitivity
0.541, specificity 0.894 vs. AUC 0.754, sensitivity 0.676,
specificity 0.712; Figure 2).

In subgroup analyses, high LOC100505851 expression
was associated with a better pCR rate in patients with
clinical node-positive disease (OR =3.250, 95% CI: 1.227-
8.607, P=0.018), larger tumor size (OR =7.200, 95% CI:
1.009-51.392, P=0.049), higher Ki-67 index (OR =2.713,
95% CI: 1.036-7.104, P=0.042) and postmenopausal status
(OR =5.192, 95% CI: 1.352-19.942, P=0.016; Figure 3).

LncRNA LOC100505851 expression and survival

RFS curves were generated with KM plotter. In the overall
group, higher LOC100505851 expression was associated
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Figure 1 The expression of LOC100505851 (A) between tumor and adjacent tissue of breast cancer and (B) among adjacent tissue and the

four subtypes of breast cancer. ***P<0.001; **P<0.01; ns, no significance.

Table 2 Association between LOC100505851 expression and clinicopathological factors in breast cancer

Variables LOC100505851 low LOC100505851 high P value

Age, years
>50 107 (561.2) 31(14.8) 0.180
<50 49 (23.4) 22 (10.5

Tumor size (cm)
>5 67 (32.1) 20 (9.6) 0.506
<5 89 (42.6) 33 (15.8)

HorR status
Positive 123 (58.9) 43 (20.6) 0.722
Negative 33 (15.8) 10 (4.8)

Ki-67 index
>20% 133 (63.6) 47 (22.5) 0.533
<20% 23 (11.0) 6 (2.9

HER2 status
Positive 40 (19.1) 25 (12.0) 0.003*
Negative 116 (55.5) 28 (13.4

Lymph node
Positive 64 (30.6) 16 (7.7) 0.161
Negative 92 (44.0) 37 (17.7)

Molecular subtype
Luminal A-like 21 (10.0) 2(1.0) 0.001*
Luminal B-like 99 (47.4) 28 (13.4)
HER2 overexpression 12 (5.7) 15(7.2)
Basal-like 24 (11.5) 8 (3.8)

The P values are calculated using the chi-squared test. *, P<0.05. HorR, hormone receptor; HER2, human epidermal growth factor

receptor 2.
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Table 3 Univariate and multivariate analysis for predictive factors for pCR
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Comparison for

Univariate analysis (n=103)

Multivariate analysis (n=103)

Variables
OR OR 95% Cl P OR 95% Cl P
LOC100505851  High vs. low 2.438 0.971-6.118 0.058 3.077 1.042-9.086 0.042*
expression
Age (years) >50 vs. <50 1.633 0.703-3.792 0.254 1.533 0.546-4.305 0.417
Clinical tumor T4 vs. T1-3 0.362 0.132-0.994 0.049* 0.116 0.028-0.477 0.003*
stage
Clinical nodal Positive vs. 0.825 0.217-3.134 0.778 0.727 0.144-3.672 0.700
status negative
HorR status Positive vs. 0.360 0.147-0.879 0.025* 0.284 0.097-0.831 0.022*
negative
HER2 status Positive vs. 3.143 1.362-7.251 0.007* 4.782 1.710-13.377 0.003*
negative
Ki-67 index >20% vs. <20% 4.966 0.596-41.370 0.138 3.444 0.283-41.840 0.332

*, P<0.05. pCR, pathological complete response; OR, odds ratio; Cl, confidence interval; HorR, hormone receptor; HER2, human

epidermal factor growth factor receptor 2.
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Figure 2 Receiver operating characteristic curves of predictive
models for pathological complete response with and without
LOC100505851 expression level. The red line represents
the model that combines LOC10050581 expression with
clinicopathological factors including age, clinical T stage, clinical
nodal status, HorR status, HER2 status, and Ki-67 index (AUC
0.791, sensitivity 0.541, specificity 0.894). The green line exhibits
the model incorporating the above clinicopathological factors
(AUC 0.754, sensitivity 0.676, specificity 0.712). AUC, area under
curves; HorR, hormone receptor; HER2, human epidermal growth

factor receptor 2.
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with better RFS (HR =0.68, 95% CI: 0.59-0.79, P<0.001;
Figure 4A4). In the ER positive (HR =0.74, 95% CI: 0.55-
0.98, P=0.037; Figure 4B), ER negative (HR =0.68, 95%
CI: 0.50-0.92, P=0.013; Figure 4C), triple negative breast
cancer (INBC) (HR =0.59, 95% CI: 0.35-1.00, P=0.046;
Figure 4D), HER2 positive (HR =0.62, 95% CI: 0.44-0.88,
P=0.0074; Figure 4E) and HER2 negative subgroups (HR
=0.66, 95% CI: 0.55-0.78, P<0.001; Figure 4F), higher
LOC100505851 expression remained a favorable prognostic
marker of RFS. Furthermore, OS curves were generated
with KM plotter (Figure S1). In the whole group, higher
LOC100505851 expression was associated with better OS
(HR =0.60, 95% CI: 0.43-0.84, P=0.0026; Figure S1A). In
the ER positive (HR =0.43, 95% CI: 0.22-0.84, P=0.011;
Figure S1B), TNBC (HR =0.46, 95% CI: 0.23-0.91,
P=0.022; Figure S1D), HER2-positive (HR =0.51, 95%
CI: 0.27-0.98, P=0.04; Figure S1E) and HER2 negative
subgroups (HR =0.56, 95% CI: 0.39-0.82, P=0.0022;
Figure S1F), higher LOC100505851 expression remained a
favorable prognostic marker of OS.

Subcellular, PPI network analyses

To explore the potential function of LOC100505851, we
first determined the subcellular location of LOC100505851.
Most of the IncRNA LOC100505851 was located in the
nucleus (Figure 5). We further predicted the RBPs and
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Subgroups Events (n)/patients (N) OR (95% Cl) p
LOC100505851 low LOC100505851 high

Overall 24/78 13/25 —— 2.438 ( 0.971-6.118 ) 0.058
Age (years)

<50 8/31 4/10 —— 1917 ( 0.428-8584 ) 0.395

>50 16/47 9/15 F—h—' 2.906 ( 0.879-9.613 ) 0.080
Menopausal status

Premenopausal 11/35 4/12 l—I—:—i 1.091 ( 0.270-4.408 ) 0.903

Postmenopausal 13/43 9/13 l—:—l—l 5.192 ( 1.352-19.942 ) 0.016
Clinical tumor stage X

T1-3 22/58 9/16 l——d—' 2.104 ( 0.686-6.455 ) 0.193

T4 2/20 4/9 S T 7.200 ( 1.009-51.392 ) 0.049
Clinical nodal status E

Node negative 4/8 0/2 X /

Node positive 20/70  13/23 —— 3250 ( 1.227-8.607 ) 0.018
HorR status :

HorR negative 8/19 7/9 l-—i—l—i 4.813 ( 0.783-29.592 ) 0.090

HorR positive 16/59 6/16 - 1613 ( 0.504-5.162 ) 0.421
HER2 status X

HER2 negative 9/47 6/13 S 3619 ( 0.976-13.417 ) 0.054

HER2 positive 15/31 7/12 l—-I—:—I 1.493 ( 0.388-5.741 ) 0.559
Ki-67 index E

<20% 1/7 0/2 X /

>20% 23/71  13/23 —f— 2713 (  1.036-7.104 ) 0.042
Molecular subtype

Luminal-like 16/59 6/16 l——l-:—l 1.613 ( 0.504-5.162 ) 0.421

HER2-overexpression 5/7 5/6 2.000 (  0.134-29.808 ) 0.615

Basal-like 3/12 2/3 = i 6.000 ( 0.390-92.277 ) 0.199

0.100 1.000 10.000 100.000
<& ->

Favors LOC100505851 low

Favors LOC100505851 high

Figure 3 Subgroup analysis for pCR according to LOC100505851 expression level. OR, odds ratio; CI, confidence interval; HorR, hormone

receptor; HER2, human epidermal growth factor receptor 2.

performed subsequent PPI network analyses (Figure 6).
We assumed that these RBPs could function by sticking
to the scaffold of LOC100505851 and activating multiple
signaling pathways.

© Gland Surgery. All rights reserved.

Discussion

Our study preliminarily explored the expression of IncRINA
LOC100505851 in breast cancer and its potential function.
For the first time, we observed a positive correlation

Gland Surg 2021;10(6):1899-1909 | https://dx.doi.org/10.21037/gs-21-3



1906
A LOC100505851 (1568647 _at)
1.0 HR=0.68 (0.59-0.79)
logrank P=4.6e-07
0.8+
£ 0.6
=
©
S
& 0.4
0.2+ .
Expression
— Low
0.0 ingh
T T T T T
0 50 100 150 200 250
Time (months)
Number at risk
Low 859 411 139 33 5 ]
High 1173 681 207 35 5 2
C LOC100505851 (1568647 _at)
1.0+ HR=0.68 (0.5-0.92)
1 logrank P=0.013
0.8
2 0.6
= ""ﬂm._.t
© 4T
S 0.4
a P
0.2 Expression
— Low
0.0 — High
T T T T
0 50 100 150 200
Time (months)
Number at risk
Low 216 21 6 0
High 254 131 19 5 0
E LOC100505851 (1568647_at)
1.09 gy HR=0.62 (0.44-0.88)
\‘u logrank P=0.0074
0.8
2 0.6+
=
©
8
& 0.4
0.2+ Expression
Low
0.04 —High
T T T T T
0 50 100 150 200
Time (months)
Number at risk
Low 53 16 0
High 145 85 16 0

Probability

Probability

F

Probability

Sha et al. Predictive value of IncRNA in breast cancer

LOC100505851 (1568647_at)

1.0+ HR=0.68 (0.55-0.98)
logrank P=0.037
0.8 .
0.6+
0.4+
0.2 Expression
—Low
0.0/ —High
T T T T T
0 50 100 150 200 250
Time (months)
Number at risk
Low 279 163 56 16 2 ]
High 623 401 101 25 7 2
LOC100505851 (1568647_at)
1.0 e HR=0.59 (0.35-1)
*;r;hL logrank P=0.046
0.8- W
0.6+ e *
0.4
0.2 Expression
— Low
0.04 — High
T T T T T
0 50 100 150 200
Time (months)
Number at risk
Low 120 50 11 1 0
High 100 58 10 2 0
LOC100505851 (1568647_at)
1.04 HR=0.66 (0.55-0.78)
logrank P=2.5e-0.6
0.8+
0.6 o
0.4+
0-27 Expression
Low
004 — High
T T T T T
0 50 100 150 200 250
Time (months)
Number at risk
Low 786 410 136 24 7 0
High 785 469 141 25 3 2

Figure 4 Relapse-free survival curves in the whole group (A), ER-positive (B), ER-negative (C), triple-negative (D), HER2-positive (E) and
HER?2-negative (F) subgroups according to LOC100505851 expression levels based on Kaplan-Meier Plotter database. HR, hazard ratio;

ER, estrogen receptor; HER2, human epidermal growth factor receptor 2.
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Figure 5 Subcellular localization of LOC100505851. The
cytoplasm expressed 18s rRINA and the nuclear expressed U6 were

used as controls.

Figure 6 Protein-protein interaction network associated with

RINA binding proteins of LOC100505851.

between LOC100505851 and pCR results and good
prognosis in terms of RFS and OS, indicating its clinical
value as a novel predictive biomarker for breast cancer
patients receiving neoadjuvant chemotherapy and a novel
prognostic biomarker for breast cancers.

In our study, we revealed the lower expression
of LOC100505851 in tumor tissue than in adjacent
tissue. To date, few studies have focused on the role of
LOC100505851 in breast cancer. Until recently, Chen
and his colleagues searched the Gene Expression Omnibus
(GEO) database and retrieved the 177 most differentially
expressed genes from the breast cancer expression
profile GSE61304. Consistent with our results, IncRNA
LOC100505851 was listed among the top 30 IncRNAs

© Gland Surgery. All rights reserved.
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as a downregulated gene compared to normal tissue (18).
Furthermore, the expression of LOC100505851 in tumor
and normal breast tissue in the GEPIA database showed
the same pattern as our results (Figure S2). In parallel,
the survival analysis with the KM plotter showed that
higher LOC100505851 expression was associated with
better RFS and OS, which also supported the assumption
of LOC100505851 being a tumor suppressor IncRNA.
Subcellular localization analysis indicated high expression
of LOC100505851 in the nucleus. All of these results
suggest a cis role (19) of LOC100505851, as it might recruit
transcription factors and affect transcription.

Consistent with the RFS and OS results, LOC100505851
expression was also associated with a greater probability of
pCR in the overall patient group, suggesting its potential
role as a biomarker in clinical scenarios. More intriguingly,
LOC100505851 was associated with HER2 expression
(which was validated in the GEPIA database, Figure S3),
and furthermore, in both HER2-positive and negative
patients, LOC100505851 was associated with a better
RFS (Figure 4D) and OS (Figure S1D). Whether this
phenomenon was related to drug delivery or clearance
in different patients or interactions between the HER?2
signaling pathway and LOC100505851 RBPs predicted in
Figure 6 awaited further study.

Our work preliminarily revealed the role of
LOC100505851 in breast cancer without researching
the molecular mechanisms, which was clearly the
major limitation of this study. Further study of how
LOC100505851 exerts its antitumor function and how it
facilitates chemosensitivity is needed.

In conclusion, IncRNA LOC100505851 was significantly
expressed at lower levels in breast cancer tissues than in
adjacent tissues. Its expression was related to a higher pCR
rate, better RFS and better OS, indicating its potential value
as a novel positive predictive and prognostic biomarker
in breast cancer; however, the mechanism of its function
remains to be further explored.
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Figure S1 Overall survival curves in the whole group (A), ER-positive (B), ER-negative (C), triple-negative (D), HER2-positive (E) and
HER2-negative (F) subgroups according to LOC100505851 expression levels based on Kaplan-Meier Plotter database. HR, hazard ratio;
ER, estrogen receptor; HER2, human epidermal growth factor receptor 2.
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Figure S2 The expression of LOC100505851 in tumor and normal tissue of breast in GEPIA database. *P<0.01. GEPIA, Gene Expression
Profiling Interactive Analysis.
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Figure S3 The association between LOC100505851 and HER2 expression in GEPIA database. GEPIA, Gene Expression Profiling

Interactive Analysis.
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