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| Abstract: This study aimed to explore the expression of IncRNA-metastasis associated lung adenocarcinoma transcript 1 (IncRNA-MALAT1) in breast cancer

(BC) patients and its influences on the prognosis of the patients. A total of 120 BC patients admitted to our hospital were enrolled as a BC group, of which 58
patients at I/II stage were treated with breast-conserving surgery as an operation group, and the other 62 patients at III/IV stage were treated with neoadjuvant
chemotherapy combined with breast-conserving surgery as a combination group. Meantime, 100 healthy people in physical examination during the same period
were enrolled as a normal group. The expression of serum IncRNA-MALAT] in the subjects was determined, and the expression in BC patients and its influences
on the patients were analyzed. LncRNA-MALAT1 was over-expressed in patients from the BC group, and the area-under-the-curve (AUC) of it for diagnosing
BC was 0.911. After treatment, the expression of IncRNA-MALAT1 in the operation group and the combination group significantly decreased, and the expression
of it in patients with good prognosis was greatly lower than that in patients with poor prognosis. The AUC of IncRNA-MALAT1 for predicting poor prognosis
was 0.838, and TNM staging, pathological differentiation, tumor diameter, and IncRNA-MALAT1 were independent prognostic factors for poor prognosis of the
patients. Furthermore, low expression of IncRNA-MALAT1 was associated with a relatively high 5-year overall survival (OS) of BC patients. The expression of

IncRNA-MALAT1 was up-regulated in BC patients, while it was down-regulated in BC patients treated with breast-conserving surgery combined with neo-adju-

vant chemotherapy, so IncRNA-MALAT1 can be used as a potential indicator for early diagnosis and prognosis prediction of BC patients.

((ey words: LncRNA-MALAT; Breast cancer; Breast-conserving surgery; Neoadjuvant chemotherapy; Prognosis.
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Introduction

Breast cancer (BC) poses a huge potential threat to
the health of women, whose morbidity and mortality are
both on the rise (1). According to statistics, there were
252,710 new BC patients and 40,610 patients died of
BC in the United States in 2017, and the lifetime pre-
valence rate of BC among women worldwide reaches
12.3% (2, 3). At present, BC screening is cumbersome,
expensive and time-consuming, which demands biolo-
gical diagnostic tools with both sensitivity and specifi-
city (4). Early diagnosis of BC patients is conducive to
timely treatment and intervention of them, which can
improve the possibility of a good prognosis of patients
and further prolong the survival time of them (5). The-
refore, it is of great significance to search for biological
indicators with high sensitivity and specificity for BC in
improving the outcome of BC patients.

Long non-coding RNAs (LncRNAs) belong to
the long-chain RNA family, with a regulatory role in
chromatin tissue, transcription and post-transcription
through interaction with DNA, RNA and protein mole-
cular combinations. Their imbalance is closely related
to the development and progress of cancers including
BC (6, 7). For example, one study by Shi et al (8) re-
ported that long non-coding RNA-activated by TGF-3
(IncRNA-ATB) could accelerate the invasion and

metastasis of BC by regulating zinc finger E-box bin-
ding homeobox 1 (ZEB1) and zinc finger protein 217
(ZNF-2170), and its high expression was related to the
drug resistance of trastuzumab in BC patients, and one
other study by Sas-Chen et al (9) pointed out that IncR-
NA-LIMT could dynamically regulate the migration
and metastasis of BC cells by epidermal growth factor
(EGF) response, and its low expression was related to
the overall survival (OS) and relapse-free survival time
(RFS) of BC patients. LncRNA metastasis-associated
lung adenocarcinoma transcript 1 (IncRNA-MALAT1),
as a member of the IncRNA family, has molecular func-
tions such as alternative splicing and transcriptional
regulation. Its abnormal high expression is positively
related to the metastasis and progression of cancers
such as BC, which indicates that the high expression of
IncRNA-MALAT1 may be related to the poor prognosis
of BC patients (10, 11). There are many studies on the
regulatory mechanism of IncRNA-MALAT1 in BC.
LncRNA-MALAT1 can play the role of the en-
dogenous regulator in BC through the MALAT1-miR-
124-CDK4/E2F1 pathway and can regulate the progres-
sion of malignant triple-negative BC via the MALAT1-
miR-129-5p pathway. Moreover, the high expression of
IncRNA-MALAT1 is linked to the poor prognosis of
triple-negative BC. The above conclusions indicate that
IncRNA-MALAT]1 can participate in the pathological

72



Zhenxuan Sun et al.

The expression of IncRNA-MALATI in breast cancer patients.

mechanism of BC through various molecular pathways
(12, 13). Therefore, we selected IncRNA-MALAT1 to
study its diagnostic and prognostic value in BC patients.

At present, there are few studies on the value of In-
cRNA-MALATI in serum-based diagnosis and progno-
sis of BC. Therefore, we determined the expression of
serum IncRNA-MALAT1 in BC patients, and analyzed
the correlation between the expression and BC, to pro-
vide a clinical reference for diagnosis and treatment of
BC patients.

Materials and Methods

General materials

A total of 120 BC patients admitted to our hospi-
tal from January 2014 to March 2016 were enrolled as
a BC group, of which 58 patients (30-69 years old) at
I/I1 stage were treated with breast-conserving surgery
as an operation group, and the other 62 patients at I1I/
IV stage were treated with neoadjuvant chemotherapy
combined with breast-conserving surgery as a combi-
nation group. Meantime, 100 healthy people between
31 and 67 years old in physical examination during the
same period were enrolled as a normal group. All sub-
jects and their family members signed informed consent
forms after understanding this study. This study did not
violate ethics and morality, and it was carried out under
the permission of the Ethics Committee of our hospital.

Inclusion and exclusion criteria

The inclusion criteria of the patients were as fol-
lows: Patients meeting the diagnostic criteria of BC
(14), patients meeting the clinical TNM staging criteria
(15), patients without contraindications for the surgery
and drugs, and those without surgery history within the
latest half-year. The exclusion criteria of them were
as follows: Patients who had taken drugs affecting the
results of this study, patients comorbid with other mali-
gnant tumors or severe dysfunction in organs including
heart, lung, and kidney, pregnant women, and patients
with cognition impairment or communication disorder.
The inclusion criteria applied to the BC group, and the
control group consisted of healthy people in physical
examination.

Treatment methods
Breast-conserving surgery

Tissues within the range of about 3 cm around the tu-
mor was cut out along the mammary areola arc through
an opening site selected according to the tumor. A tita-
nium clip was inserted locally, and the tissues were cut
out according to the mammary gland of the patient. The
removal tissues were processed and detected. If the de-
tection results were positive, the resection scope would
be expanded. Then the tissues resected from a larger
scope were detected, and if the detection results were
still positive, the resection scope would be expanded
again until the detected results were negative. Afte-
rward, the lymph nodes of the patient were examined,
and if the examination results were negative, the patient
was given breast-conserving surgery. During the opera-
tion, attention should be paid to adjusting nipple shape,
keeping normal arc, placing drainage tube, suturing and
binding (16).

Neo-adjuvant chemotherapy combined with breast-
conserving surgery

The patient was given 60 mg/m?* epirubicin (Shan-
ghai Caiyou Industrial Co., Ltd., China, K533014)
through intravenous drip on the first day, and then gi-
ven 150 mg/m? paclitaxel (Shanghai Caiyou Industrial
Co., Ltd., China, 33069-62-4) through intravenous drip
for continuous 3 hours on the second day. One cycle
consisted of three weeks of the above intravenous drip,
and the patient was treated with 2-4 courses of treatment
according to the patient's conditions. Breast-conserving
surgery was carried out to the patient after the above
treatment (17).

Determination methods

Elbow venous blood (5 mL) was sampled from each
subject at 8 a.m., placed in EDTA-K2 vacuum test tubes,
and centrifuged at 1500 x g and 4 °C for10 min to take
the supernatant. The supernatant was stored in new EP
tubes at -70 °C for later analysis. The total RNA of the
serum was extracted using a Trizol reagent (Shanghai
Mingjin Biotechnology Co., Ltd., China, 5301100) ac-
cording to the operating instructions, dissolved in 20 pL
of diethylpyrocarbonate (DEPC) water, and then done
with reverse transcription using a reverse transcrip-
tion kit (Shanghai Kanglang Biotechnology Co., Ltd.,
China, KL266) in 15 pl of total reaction volume contai-
ning 1 pl of M-MLV, 1l of Olig (d T), 0.5 pl of RNA
enzyme inhibitor, 1 pl of NTPs, and RNAse free water
to adjust the volume. The RNA was incubated at 38°C
for 60 min. cDNA (1 pl) was taken and synthesized
at 85°C for 5 s. The synthesized cDNA was used as a
template for qRT-PCR amplification. The PCR reaction
system was prepared with 25 pl of total reaction volume
containing 2.5 pl of 10xPCR buffer, 1 pul of d NTPs, 1 pl
of upstream and downstream primers, respectively, 0.25
pl of Tag DNA Polymerase, and dd H2O to adjust the
volume. Reaction conditions were as follows: Pre-dena-
turation at 95 °C for 15 min, followed by 35 cycles of
denaturation at 95 °C for 15 s and annealing at 58 °C for
30 min, and then followed by extension at 72 °C for 15
min. Three replicate wells were set for each sample, and
the experiment was repeated three times. GAPDH was
adopted as an internal reference of IncRNA-MALATI.
After the reaction, the amplification curve and disso-
ciation curve of Real-Time PCR were drawn, and the
relative quantity of target genes was calculated based on
the resulting parameters. The relative quantity of target
genes was calculated using 2 A,

Follow-up

The patients were followed up for 3 years since the
end of the first treatment through telephone and outpa-
tient medical records inquiry in March, June, September
and December each year to understand their survival.
OS refers to the time from confirmed diagnosis to death
or the last follow-up day.

Statistical analysis

In this study, the data were analyzed statistically
using SPSS22.0 (Beijing EASYBIO Technology Co.,
Ltd., China). Enumeration data were expressed as the
number of cases / percentage (n/ %). Inter-group compa-
rison in terms of enumeration data was carried out using
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the chi-square test. Data with theoretical frequency in
the chi-square test less than 5 were analyzed using the
continuity correction chi-square test. Measurement data
were expressed as the mean + standard error of the mean
(mean + SEM), and inter-group comparison in terms of
them was carried out using the independent-samples
T-test, and comparison within groups was carried out
using the paired t-test. Receiver operating characteristic
(ROC) curves were adopted to analyze the value of In-
cRNA-MALATI in diagnosing BC patients and predic-
ting prognosis of them, and multivariate Cox regression
analysis was conducted to analyze risk factors for poor
prognosis of BC patients. P<(.05 suggested a dramatic
significance.

Results

Baseline data

There was no significant difference between the
two groups of patients in menopause, age, average age,
hypertension history, diabetes mellitus history, drinking
history, and smoking history (all P> 0.05) (Table 1).

The expression of IncRNA-MALAT1 in BC patients
and its diagnostic value

The relative expression of IncRNA-MALATT in the
BC group was significantly higher than that in the nor-
mal group ((1.16+0.35) vs. (0.63+0.23), P<0.05). We
drew a ROC curve of IncRNA-MALAT1 for diagno-
sing BC, and it came out that the area under the curve
(AUC) of IncRNA-MALAT1 for diagnosing BC was
0.911 (95% CI: 0.874-0.948) and the best cut-off value,
sensitivity, and specificity of it were 0.88, 82.50%, and
87.00% respectively (Figure 1).

Table 1. Baseline data of two groups of patients [n(%), mean + SD].

Expression of IncRNA-MALAT1 in BC patients be-
fore and after treatment

After treatment, the expression of IncRNA-MA-
LAT in the operation group and the combination group
significantly decreased (P< 0.05). See Figure 2.
The value of IncRNA-MALATT1 in predicting pro-
gnosis of treated BC patients

According to the survival of the patients within
3 years, the patients were classified as follows: Dead
patients were regarded as patients with poor prognosis
(n=20), and surviving patients were regarded as patients
with good prognosis (n=100). It was found that the
expression of IncRNA-MALATI in patients with poor
prognosis was significantly higher than that in patients
with good prognosis (P< 0.05). We drew a ROC curve
of IncRNA-MALATI1 for predicting BC, and it came
out that the AUC of IncRNA-MALAT]1 for predicting
poor prognosis of treated BC patients was 0.838 (95%
CI: 0.766-0.909) and the best cut-off value, sensitivity,
and specificity of it were 0.94, 77.00%, and 95.00%,
respectively (Figure 3).
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Figure 1. The expression of IncRNA-MALAT1 in BC patients and
its diagnostic value. (A) LncRNA-MALAT1 was over-expressed
in BC patients. (B) ROC curve of IncRNA-MALAT1 in diagnosing
BC patients. Note: *** indicates P< 0.001.

Factor n The normal group (n=100) The BC group (n=120) 3/t P-value
Menopause or not? 0.296 0.586
No 99 43 (43.00) 56 (46.67)

Yes 121 57 (57.00) 64 (53.33)

Age (Y) 0.593 0.441
<50 95 46 (46.00) 49 (40.83)

>50 125 54 (54.00) 71 (59.17)

Average age (Y) 220 51.03+7.28 52.55+7.79 1.484 0.139
Hypertension history 3.171 0.075
No 131 66 (66.00) 65 (54.17)

Yes 89 34 (34.00) 55 (45.83)

Diabetes mellitus history 2.225 0.136
No 101 44 (44.00) 41 (34.17)

Yes 119 56 (56.00) 79 (65.83)

Drinking history 0.933 0.334
No 122 59 (59.00) 63 (52.50)

Yes 98 41 (41.00) 57 (47.50)

Smoking history 0.031 0.860
No 135 62 (62.00) 73 (60.83)

Yes 85 38 (38.00) 47 (39.17)

TNM staging

I and II stages 58 58 (48.33)

IIT and IV stages 62 62 (51.67)

Pathological differentiation

Low differentiation 51 51 (42.50)

Moderate and high differentiation 69 69 (57.50)

Tumor diameter (cm)

<5 65 65 (54.17)

>5 55 55 (45.83)
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Figure 2. The expression of IncRNA-MALAT1 in treated BC pa-
tients. (A) The expression of IncRNA-MALAT1 in the operation
group decreased significantly after treatment; (B) The expression
of IncRNA-MALAT]1 in the combination group decreased signifi-
cantly after treatment. Note: *** indicates P<0.001.
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Figure 3. The value of IncRNA-MALAT1 in predicting prognosis
of treated BC patients. (A) The expression of IncRNA-MALAT1
in patients with poor prognosis was significantly higher than that
in patients with a good prognosis. (B) ROC curve of IncRNA-MA-
LAT1 for predicting poor prognosis of treated BC patients. Note:
*** indicates P< 0.001.

Factors affecting the poor prognosis of treated BC
patients

There were 20 patients with poor prognosis and 100
patients with a good prognosis in this study. We compa-
red the clinical parameters and related indicators of the
two kinds of patients, finding that there was no signifi-
cant difference between them in menopause, age, ave-
rage age, hypertension history, diabetes mellitus history,
drinking history, smoking history, and treatment method
(all P> 0.05), while there were significant differences
between them in TNM staging, pathological differen-
tiation, tumor diameter, and IncRNA-MALAT1 (all P<
0.05). We carried out a multivariate Cox regression ana-
lysis for factors with differences, and it came out that
TNM staging (P=0.006), pathological differentiation
degree (P=10.017), tumor diameter (P=0.023), and IncR-
NA-MALATT1 (P = 0.035) were independent prognos-
tic factors affecting the poor prognosis of BC patients,
and high TNM staging, low pathological differentiation,
long tumor diameter, and high IncRNA-MALAT1 ex-
pression could increase the risk of poor prognosis of BC
patients. (Tables 2-4).

Relationship between IncRNA-MALAT1 and S-year
OS of treated BC patients

All the 120 BC patients were successfully followed
up for 5 years, and it was turned out that the 5-year OS

Table 2. Univariate analysis of factors affecting the poor prognosis of BC patients [n(%), mean + SD].

Factor n Patients with good prognosis (n=100) Patients with poor prognosis (n=20) %t P-value
Menopause or not? 0.429  0.513
No 56 48 (48.00) 8 (40.00)

Yes 64 52 (52.00) 12 (60.00)

Age (Y) 0.172  0.678
<50 49 40 (40.00) 9 (45.00)

>50 71 60 (60.00) 11 (55.00)

Average age (Y) 120 52.57+7.88 51.13+7.42 0.753  0.453
Hypertension history 3.551  0.060
No 65 58 (58.00) 7 (35.00)

Yes 55 42 (42.00) 13 (65.00)

Diabetes mellitus history 0.185 0.667
No 41 35 (35.00) 6 (30.00)

Yes 79 65 (65.00) 14 (70.00)

Drinking history 0.060  0.806
No 63 53 (53.00) 10 (50.00)

Yes 57 47 (47.00) 10 (50.00)

Smoking history 2.525  0.112
No 73 64 (64.00) 9 (45.00)

Yes 47 36 (36.00) 11 (55.00)

TNM staging 7.715  0.006
I and II stage 58 54 (54.00) 4 (20.00)

III and IV stages 62 46 (46.00) 16 (80.00)

Pathological differentiation 4972  0.026
Low differentiation 51 38 (38.00) 13 (65.00)

Moderate and high differentiation 69 62 (62.00) 7 (35.00)

Tumor diameter (cm) 5.646 0.018
<5 65 59 (59.00) 6 (30.00)

>5 55 41 (41.00) 14 (70.00)

IncRNA-MALATI 4.220  0.040
<0.94 42 39 (39.00) 3 (15.00)

>0.94 78 61 (61.00) 17 (85.00)

Treatment methods

Breast-conserving surgery 58 50 (50.00) 8 (40.00) 0.667 0.414
Neo-adjuvant chemotherapy + 2 50 (50.00) 12 (60.00)

breast-conserving surgery
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Table 3. Assignment in multivariate Cox regression analysis.

Factor Variable Assignment

TNM staging X1 II stage =0, ITII/TV stage =1

Pathological differentiation X2 Moderate/high differentiation=0, low differentiation=1
Tumor diameter X3 <5cm=0, >5cm=1

LncRNA-MALAT1 X4 <0.94=0, >0.94=1

Table 4. Multivariate analysis on factors for poor prognosis of BC patients.

Factor B S.E Wald P-value OR 95% CI
TNM staging 1788 0.651 7533 0.006 5.976 1.667-21.423
Pathological 1382 0582 5.647 0.017 0251 0.080-0.785
differentiation

Tumor diameter 1342 0588 5.207 0.023 3.827 1.208-12.123
IncRNA-MALATI1 1504 0714 4439 0.035 4501 1.111-18.242
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Figure 3. High IncRNA-MALAT1 expression was associated with
a relatively low 5-year OS of treated BC patients.

of them was 83.33% (100/120), and low IncRNA-MA-
LAT1 expression was associated with a relatively high
S-year OS of treated BC patients (P< 0.05) based on
Figure 4.

Discussion

BC is one of the major causes of female deaths
worldwide, and an effective diagnosis of it is crucial to
improve the survival of BC patients (18). Neo-adjuvant
chemotherapy is a standard treatment for patients with
advanced BC, which can not only shrank tumors but also
increase the possibility of breast-conserving surgery for
patients (19, 20). Breast-conserving surgery is a treat-
ment suitable for early BC patients, and its breast resec-
tion rate and re-resection rate are only 6.2 and 6.0%,
while it contributes to an OS and disease-free survival
(DFES) of the patients of 95.0 and 90.0%, so it is a treat-
ment bringing about relatively low complication rate,
with high safety (21). Therefore, this study applied the
breast-conserving surgery to treat early BC patients, and
both neoadjuvant chemotherapy and breast-conserving
surgery to treat patients with mid-term or advanced BC.

LncRNA-MALAT]1 is not only a member of the In-
cRNA family related to the pathological mechanism of
BC but also a pro-inflammatory factor of the typical in-
flammatory reaction of cancer (22). One study revealed
that IncRNA-MALAT]1 participated in the inflamma-
tory cascade of postoperative fever in BC patients, and
it was associated with tumor recurrence and metastasis
in BC patients (23). In this study, the relative expression

of IncRNA-MALAT1 in the BC group was very high,
and the AUC of serum IncRNA-MALATI1 for diagno-
sing subjects in the BC group and the normal group was
as high as 0.911, which indicated that serum IncRNA-
MALAT]1 as a potential indicator for early diagnosis of
BC. One study by Miao et al (24) revealed that the high
expression of IncRNA-MALAT1 in BC patients was
related to lymphatic metastasis and poor 5-year DFS
of BC patients, and the AUC of serum IncRNA-MA-
LAT1 for diagnosing BC and benign breast diseases was
0.833, implying that the high expression of IncRNA-
MALAT1 was related to adverse clinical outcomes, and
the diagnostic value of serum IncRNA-MALAT1 was
high, which was similar to the results of our study. In
our study, the expression of serum IncRNA-MALAT1
in BC patients from the operation group and the combi-
nation group decreased by different degrees after treat-
ment, which suggested that IncRNA-MALAT1 may be
involved in the development and progression of BC. In
a study by Chou et al (25), IncRNA-MALAT1 could
affect the division cycle of BC cells through targeted
binding to miR-1, thus promoting the migration and
invasion of BC cells, which suggested that silencing the
expression of IncRNA-MALAT1 may inhibit the mali-
gnant biological behaviors of BC cells, and IncRNA-
MALAT1 may be a potential therapeutic target for BC.
Many scholars have studied the prognosis of BC pa-
tients. For example, Farquhar et al (26) have uncovered
that high-dose chemotherapy and autografting were lin-
ked to poor prognosis of early BC patients. In addition,
some studies have revealed that telomere length is posi-
tively correlated with the development of benign BC tu-
mors, and the neutrophil-lymphocyte ratio (NLR) level
was negatively correlated with prognosis of them (27,
28). In this study, the high level of IncRNA-MALAT1
was linked to the poor prognosis of BC patients, and
the AUC of IncRNA-MALAT!1 for predicting the poor
prognosis of BC patients was 0.838, which indicated
that IncRNA-MALATT1 also had high predictive value
for the prognosis of BC patients. We analyzed factors
for the prognosis of BC patients, finding that high TNM
staging, low pathological differentiation, long tumor
diameter, and high IncRNA-MALAT1 expression could
increase the risk of poor prognosis of BC patients. A
study by Carmichael et al (29) showed that obesity was
one of the risk factors for poor prognosis of BC patients,
and its risk is especially reflected in postmenopausal
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BC patients. At the end of this study, we analyzed the
relationship between IncRNA-MALAT1 and the 5-year
OS of BC patients. It came out that the high IncRNA-
MALATI level was associated with poor 5-year OS,
which suggested that knockdown of IncRNA-MALATI
expression may help to improve the 5-year OS of BC
patients and improve their survival outcomes (29-40).

To sum up, this study has verified that IncRNA-MA-
LAT1 can be used as a potential indicator for diagno-
sis and prognosis prediction of BC patients. Cancer has
many factors and components that need to be carefully
evaluated (41-49). However, there is still room for im-
provement in this study. First of all, we can study the
role of IncRNA-MALATT in the biological functions of
BC cells and explore its specific regulatory mechanism
and potential drug resistance mechanism. Secondly,
we can also expand the sample size to investigate the
diagnostic value of IncRNA-MALAT1 in BC relapse
or metastasis. We will conduct experiments from the
above improvement points in the future.

Authors' contributions

ZS designed the study and drafted the manuscript. JqL
was responsible for the collection and analysis of the
experimental data. JtL revised the manuscript critically
for important intellectual content. All authors read and
approved the final manuscript.

References

1.Tao Z, Shi A, Lu C, Song T, Zhang Z, Zhao J. Breast Cancer: Epi-
demiology and Etiology. Cell Biochem Biophys 2015; 72: 333-338.
2.DeSantis CE, Ma J, Goding Sauer A, Newman LA, Jemal A.
Breast cancer statistics, 2017, racial disparity in mortality by state.
CA Cancer J Clin 2017; 67: 439-448.

3.Rojas K, Stuckey A. Breast Cancer Epidemiology and Risk Fac-
tors. Clin Obstet Gynecol 2016; 59: 651-672.

4 Mittal S, Kaur H, Gautam N, Mantha AK. Biosensors for breast
cancer diagnosis: A review of bioreceptors, biotransducers and
signal amplification strategies. Biosens Bioelectron 2017; 88: 217-
231.

5.Nassar FJ, Nasr R, Talhouk R. MicroRNAs as biomarkers for early
breast cancer diagnosis, prognosis and therapy prediction. Pharma-
col Ther 2017; 172: 34-49.

6.Yang G, Lu X, Yuan L. LncRNA: a link between RNA and cancer.
Biochim Biophys Acta 2014; 1839: 1097-1109.

7.Xiao C, Wu CH, Hu HZ. LncRNA UCA1 promotes epithelial-
mesenchymal transition (EMT) of breast cancer cells via enhancing
Wnt/beta-catenin signaling pathway. Eur Rev Med Pharmacol Sci
2016; 20: 2819-2824.

8.Shi SJ, Wang LJ, Yu B, Li YH, Jin Y, Bai XZ. LncRNA-ATB pro-
motes trastuzumab resistance and invasion-metastasis cascade in
breast cancer. Oncotarget 2015; 6: 11652-11663.

9.Sas-Chen A, Aure MR, Leibovich L, Carvalho S, Enuka Y, Korner
C, Polycarpou-Schwarz M, Lavi S, Nevo N, Kuznetsov Y, Yuan J.
LIMT is a novel metastasis inhibiting IncRNA suppressed by EGF
and downregulated in aggressive breast cancer. EMBO Mol Med
2016; 8: 1052-1064.

10. Yoshimoto R, Mayeda A, Yoshida M and Nakagawa S: MA-
LAT1 long non-coding RNA in cancer. Biochim Biophys Acta 2016;
1859: 192-199.

11. Arun G, Spector DL. MALAT1 long non-coding RNA and
breast cancer. RNA Biol 2019; 16: 860-863.

12. Feng T, Shao F, Wu Q, Zhang X, Xu D, Qian K, Xie Y, Wang S,

Xu N, Wang Y, Qi C. miR-124 downregulation leads to breast can-
cer progression via LncRNA-MALAT]1 regulation and CDK4/E2F1
signal activation. Oncotarget 2016; 7: 16205-16216.

13. Zuo Y, Li Y, Zhou Z, Ma M, Fu K. Long non-coding RNA MA-
LAT1 promotes proliferation and invasion via targeting miR-129-
5p in triple-negative breast cancer. Biomed Pharmacother 2017; 95:
922-928.

14. Senkus E, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P,
Rutgers E, Zackrisson S, Cardoso F, Committee EG: Primary breast
cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol 2015; 5: v8-30.

15. Cserni G, Chmielik E, Cserni B, Tot T. The new TNM-based
staging of breast ancer. Virchows Arch 2018; 472: 697-703.

16. Albornoz CR, Matros E, Lee CN, Hudis CA, Pusic AL, Elkin
E, Bach PB, Cordeiro PG, Morrow M. Bilateral Mastectomy ver-
sus Breast-Conserving Surgery for Early-Stage Breast Cancer: The
Role of Breast Reconstruction. Plast Reconstr Surg 2015; 135: 1518-
1526.

17. Teshome M, Kuerer HM. Breast conserving surgery and locore-
gional control after neoadjuvant chemotherapy. Eur J Surg Oncol
2017; 43: 865-874.

18. Narod SA, Igbal J, Giannakeas V, Sopik V, Sun P. Breast Can-
cer Mortality After a Diagnosis of Ductal Carcinoma In Situ. JAMA
Oncol 2015; 1: 888-896.

19. Wimberly H, Brown JR, Schalper K, Haack H, Silver MR, Nixon
C, Bossuyt V, Pusztai L, Lannin DR, Rimm DL. PD-L1 Expression
Correlates with Tumor-Infiltrating Lymphocytes and Response to
Neoadjuvant Chemotherapy in Breast Cancer. Cancer Immunol Res
2015; 3: 326-332.

20. Candelaria RP, Bassett RL, Symmans WF, Ramineni M, Moul-
der SL, Kuerer HM, Thompson AM, Yang WT. Performance of Mid-
Treatment Breast Ultrasound and Axillary Ultrasound in Predicting
Response to Neoadjuvant Chemotherapy by Breast Cancer Subtype.
Oncologist 2017; 22: 394-401.

21. De La Cruz L, Blankenship SA, Chatterjee A, Geha R, Nocera
N, Czerniecki BJ, Tchou J, Fisher CS. Outcomes After Oncoplastic
Breast-Conserving Surgery in Breast Cancer Patients: A Systematic
Literature Review. Ann Surg Oncol 2016; 23: 3247-3258.

22. Puthanveetil P, Chen S, Feng B, Gautam A, Chakrabarti S. Long
non-coding RNA MALAT1 regulates hyperglycaemia induced in-
flammatory process in the endothelial cells. J Cell Mol Med 2015;
19: 1418-1425.

23.LiZ,XuL,LiuY, FuS, TulJ, Hu Y, Xiong Q. LncRNA MA-
LAT1 promotes relapse of breast cancer patients with postoperative
fever. Am J Transl Res 2018; 10: 3186-3197.

24. Miao Y, Fan R, Chen L, Qian H. Clinical Significance of Long
Non-coding RNA MALAT1 Expression in Tissue and Serum of
Breast Cancer. Ann Clin Lab Sci 2016; 46: 418-424.

25. Chou J, Wang B, Zheng T, Li X, Zheng L, Hu J, Zhang Y, Xing
Y, Xi T. MALAT1 induced migration and invasion of human breast
cancer cells by competitively binding miR-1 with cdc42. Biochem
Biophys Res Commun 2016; 472: 262-269.

26. Farquhar C, Marjoribanks J, Basser R, Lethaby A. High dose
chemotherapy and autologous bone marrow or stem cell transplan-
tation versus conventional chemotherapy for women with early
poor prognosis breast cancer. Cochrane Database Syst Rev 2005;
CD003139.

27. Ennour-Idrissi K, Maunsell E, Diorio C. Telomere Length and
Breast Cancer Prognosis: A Systematic Review. Cancer Epidemiol
Biomarkers Prev 2017; 26: 3-10.

28. Wei B, Yao M, Xing C, Wang W, Yao J, Hong Y, Liu Y, Fu P. The
neutrophil lymphocyte ratio is associated with breast cancer progno-
sis: an updated systematic review and meta-analysis. Onco Targets
Ther 2016; 9: 5567-5575.

Cell Mol Biol (Noisy le Grand) 2020 | Volume 66 | Issue 3

77



Zhenxuan Sun et al.

The expression of IncRNA-MALATI in breast cancer patients.

29. Carmichael AR. Obesity as a risk factor for development and
poor prognosis of breast cancer. BJOG 2006; 113: 1160-1166.

30. Chen HX, Huang L, Yang L, Chen YT, Huang JM. Model-based
method with nonlinear ultrasonic system identification for mechani-
cal structural health assessment. Trans Emerge Telecommun Tech-
nol 2020; 1-15.

31. Chen X, Xu Y, Meng L, Chen X, Yuan L, Cai Q, Shi W, Huang
G. Non-parametric partial least squares-discriminant analysis model
based on sum of ranking difference algorithm for tea grade identifi-
cation using electronic tongue data. Sens Actuators B Chem 2020;
311:127924-127931.

32. Guo T, Lin Q, Li X, Nie Y, Wang L, Shi L, Xu W, Hu T, Guo
T, Luo F. Octacosanol Attenuates Inflammation in Both RAW264.7
Macrophages and a Mouse Model of Colitis. J Agri Food Chem
2017; 65(18): 3647-3658.

33. Jiang X, Zhu B, Chevallier J, Xie R. Allocating provincial CO2
quotas for the Chinese national carbon program. Australian J Agri
Res Econ 2018; 62(3): 457-479.

34. Li W, Jia MX, Wang JH, Lu JL, Deng J, Tang JX, Liu, C. As-
sociation of MMP9-1562C/T and MMP13-77A/G Polymorphisms
with Non-Small Cell Lung Cancer in Southern Chinese Population.
Biomolecules 2019; 9(3): 107-119.

35. Liang Y, Lin Q, Huang P, Wang Y, Li J, Zhang L, Cao J. Rice
Bioactive Peptide Binding with TLR4 To Overcome H202-Induced
Injury in Human Umbilical Vein Endothelial Cells through NF-kap-
pa B Signaling. J Agri Food Chem 2018; 66(2): 440-448.

36. Lou Y, Guo D, Zhang H, Song L. Effectiveness of mesenchymal
stems cells cultured by hanging drop vs. conventional culturing on
the repair of hypoxic-ischemic-damaged mouse brains, measured by
stemness gene expression. Open Life Sci 2016; 11(1): 519-523.

37. Lou Y, Shi J, Guo D, Qureshi AK, Song L. Function of PD-L1
in antitumor immunity of glioma cells. Saudi J Biol Sci 2017; 24(4):
803-807.

38. Lou Y, Yang J, Wang L, Chen X, Xin X, Liu Y. The clinical
efficacy study of treatment to Chiari malformation type I with sy-
ringomyelia under the minimally invasive surgery of resection of
Submeningeal cerebellar Tonsillar Herniation and reconstruction of
Cisterna magna. Saudi J Biol Sci 2019; 26(8): 1927-1931.

39. Nie Y, Luo F, Lin Q. Dietary nutrition and gut microflora: A pro-

mising target for treating diseases. Trends Food Sci Technol 2018;
75: 72-80.

40. Nie Y, Luo F, Wang L, Yang T, Shi L, Li X, Shen J, Xu W, Guo T,
Lin Q. Anti-hyperlipidemic effect of rice bran polysaccharide and its
potential mechanism in high-fat diet mice. Food Func 2017; 8(11):
4028-4041.

41. Ren Y, Jiao X, Zhang L. Expression level of fibroblast growth
factor 5 (FGF5) in the peripheral blood of primary hypertension and
its clinical significance. Saudi J Biol Sci 2018; 25(3): 469-473.

42. Wang L, Lin Q, Yang T, Liang Y, Nie Y, Luo Y, Shen J, Fu X,
Tang Y, Luo F. Oryzanol Modifies High Fat Diet-Induced Obesity,
Liver Gene Expression Profile, and Inflammation Response in Mice.
J Agri Food Chem 2017; 65(38): 8374-8385.

43. Zhang T, Wu X, Shaheen SM, Zhao Q, Liu X, Rinklebe J, Ren
H. Ammonium nitrogen recovery from digestate by hydrothermal
pretreatment followed by activated hydrochar sorption. Chem Eng
12020; 379: 1-54.

44. Zhu B, Pang R, Chevallier J, Wei YM, Vo DT. Including intan-
gible costs into the cost-of-illness approach: a method refinement
illustrated based on the PM2.5 economic burden in China. Europ J
Health Econ 2019; 20(4): 501-511.

45. Chen H, Chen Y, Yang L. Intelligent early structural health pro-
gnosis with nonlinear system identification for RFID signal analysis.
Comput Commun 2020; 157: 150-161.

46. Kazemi E, Kahrizi D. Lack of association between gastric can-
cer and hopq alleles in Helicobacter pylori. Genetika 2016; 48(3):
893-902.

47. Kazemi E, Kahrizi D, Moradi MT, Sohrabi M, Yari K. Gastric
Cancer and Helicobacter pylori: Impact of hopQII Gene. Cell Mol
Biol 2016; 62(2): 107-110.

48. Kazemi E, Kahrizi D, Moradi MT, Sohrabi M, Amini A, Mou-
savi SAR, Yari K. Association between Helicobacter pylori hopQI
genotyping and human gastric cancer. Cell Mol Biol 2016; 62(1):
6-9.

49. Kazemi E, Kahrizi D, Moradi MT, Sohrabi, M, Amini S, Mousa-
vi S.A.R., Yari K. Association between Manganese Superoxide Dis-
mutase (MnSOD Val-9Ala) genotypes with the risk of generalized
aggressive periodontitis disease. Cell Mol Biol 2016; 61 (8): 49-52.

Cell Mol Biol (Noisy le Grand) 2020 | Volume 66 | Issue 3

78



