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Long non-coding RNA LOC100507600 functions as a competitive endogenous RNA to
regulate BMI1 expression by sponging miR128-1-3p in Hirschsprung’s disease
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ABSTRACT
Recently studies reported that long non-coding RNAs (lncRNAs) may take part in a lot of congenital
diseases, meanwhile, Hirschsprung’s disease (HSCR) is a major congenital digestive tract malformation.
Nevertheless whether lncRNAs participate in the occurrence of HSCR and how it contributes to this
disease are still unknown. LOC100507600 was selected from our gene expression microarray data
obtained from bowel tissues from HSCR patients and negative controls. Subsequently, we used qRT-PCR
to prove the result in 64 pairs of HSCR disease bowel stenosis tissues and negative controls. Transwell
assay, CCK-8 assay and flow cytometry were employed to explore whether cellular functions change after
knocking down the LOC100507600 in SH-SY5Y cell and human 293T cell. Dual-luciferase reporter assay
was used to confirm the competitive relationship between BMI1 and LOC100507600 through their
association with hsa-miR128–1-3p. Protein extraction and Western blotting were used to further confirm
the relationship between LOC100507600 and BMI1. We found that LOC100507600 was obvious reduced in
tissues from HSCR patients with noteworthy correlation with BMI1. Furthermore, Downregulation of
LOC100507600 repressed cell migration and proliferation and didn’t affect cell apoptosis or cycle. Dual-
luciferase reporter assay, qRT-PCR and Western blotting assay verified that LOC100507600 serves as
a competitive endogenous RNA of miR128–1-3p and down-regulates BMI1 expression by sponging
miR128–1-3p in HSCR. In sum, our study researches the potential diagnostic value of LOC100507600 in
HSCR and deduces that LOC100507600 can contributes to HSCR as a competitive endogenous RNA to
regulate BMI1 expression by sponging miR128–1-3p.
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Introduction

Hirschsprung’s disease (HSCR), which is also known as con-
genital megacolon or intestinal aganglionosis, is distinguished
by an absence of enteric (intrinsic) neurons from variable
lengths of the most distal bowel [1]. The incidence of HSCR
disease in newborns is about 1/5000 and the male: female ratio
is 4:1 [2]. By now EDNRB and RET are still the most important
genes proved to contribute to this disease [3]. According to our
previous studies LOC101926975, Circular RNA ZNF609, miR-
206, and even HN12 participate in the occurrence of HSCR
[4–7]. However, the exact underlying mechanism is unknown.
So the pathogenesis of HSCR needs further exploration.

Long noncoding RNAs (lncRNAs), once thought to be tran-
scriptional noise [8], have been clearly demonstrated to regu-
late a variety of biochemical processes in some levels such as
pre-transcriptional, post-transcriptional and translational level
[9–11]. However, more and more evidences suggest that this
type of RNAs contributes to the occurrence of HSCR [4].
Weather some more lncRNAs participate in this disease needs
further research.

MicroRNAs are known to have significant functions in
many growth and development processes [12]. Recently, some
lncRNAs have been proved to work as ceRNA to influence
gene expression [13]. It needs to be explored whether lncRNAs
can serve as competing endogenous RNAs in the occurrence of
HSCR disease.

Our prevenient work has proved the expression profile of
long non-coding RNA in HSCR [14]. One of them is
LOC100507600, which is obviously down regulated among
HSCR cases. LOC100507600 is lied in chromosome 2
(135820191..135823087) with a neighbor gene called miR128–1.
miR128–1 suppresses prostate cancer by inhibiting BMI1 to
inhibit the proliferation and other capacity of tumor-initiating
cells [15]. So, we planned to explore the potential function of
LOC100507600 in HSCR. We hypothesized whether
LOC100507600 is crucial for the development of enteric ner-
vous system as a competitive endogenous RNA to regulate
BMI1 expression. Experiments were performed to uncover the
biological functions of LOC100507600, which may be a poten-
tial factor of HSCR.
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Results

The expression of LOC100507600 in HSCR

We collected 64 pairs of colon tissues containing 64 HSCR
cases and 64 matched negative controls for this
scientific research. The age, sex and body weight of patients
were recorded when we were collecting samples, with parents
approached for consent as soon as possible. There is no obvi-
ously difference between HSCR cases and normal controls in
days, body weight and sex as shown in Table 1. According to
the qRT-PCR assays, the expression of LOC100507600 was
obviously down-regulated in HSCR cases compared with the
negative controls (Figure 1A). As is known, lncRNAs can also
have the potential diagnostic value in some diseases. So, we
used ROC curve to evaluate whether LOC100507600 can dis-
tinguish HSCR disease from normal controls (Figure 1B). We
found the value of AUC was 0.83. Maybe LOC100507600 serve
as biomarker of HSCR.

The knockdown of LOC100507600 inhibits cell
proliferation and migration without influence on cell
apoptosis or cycle

To learn more about LOC100507600, We purchased short
interfering RNAs (siRNAs) to down-regulate the expression of
LOC100507600 in SH-SY5Y cells and human 293T cells. After
transfection we confirmed that the expression of
LOC100507600 could be obviously down-regulated by siRNA
(Figure 2A). The CCK8 assays and Transwell assays were con-
ducted to verify whether proliferation and migration change

with suppression of LOC100507600. Experimental results
showed that the ability of cell proliferation and migration was
obviously inhibited by down-regulation of LOC100507600
(Figure 2B and C). Flow cytometry verified that the suppression
of LOC100507600 can not obvious affect cell cycle progression
and apoptosis (Figure 2D and E).

Subcellular localization of LOC100507600

As is known, the subcellular localization of lncRNAs deter-
mines its type of action. We separated the total RNA of cells
into nuclear and cytoplasmic fractions. We used the U6 and
the GAPDH as the control because the U6 lied mostly in the
nuclear fraction, meanwhile the GAPDH distributed mainly in
the cytoplasmic fraction. The results of qRT-PCR showed the
LOC100507600 was detected 87.5% and 91.5% in the cytoplasm
fraction of SH-SY5Y cells and human 293T cells respectively
(Figure 3A). So the LOC100507600 located mainly in the cyto-
plasm fractions, which indicates it may play a part in the post-
transcriptional regulation of gene.

LOC100507600 serves as a sponge for miR128–1-3p

Now we have proved that LOC100507600 was obvious suppres-
sion in HSCR tissues and could down-regulate cell migration
and proliferation. But how it contributes to the occurrence of
HSCR needs further prove. Lately, more and more evdience
indicated that lncRNAs could function as sponges of miRNA.
We predicted that LOC100507600 have binding sites with sev-
eral miRNAs by RegRNA (http://regrna.mbc.nctu.edu.tw/html/
prediction.html), and miR128–1-3p whose gene position is near
to the gene of LOC100507600 has very high score. The relative
miRNA level of miR128–1-3p was detected in HSCR tissues and
negative controls, as shown in Figure 3B. To further confirm the
relationship between miR128–1-3p and LOC100507600, an epi-
sode of LOC100507600 containing the mutant target site or the
predicted target site was added to the downstream of the firefly
luciferase gene (named as pGL3-LOC100507600-Wild and
pGL3-LOC100507600-Mut) (Figure 3C). The plasmid was

Table 1. Clinical features of study population.

Variable Control(n = 64) HSCR(n = 64) P

Age (months,mean,SE) 116.88(8.38) 112.52(6.33) 0.42
Weight (kg,mean,SE) 5.48(0.16) 5.32(0.15) 0.53
Sex (%)
Male 47(73.44) 52(81.25) 0.29^
Female 17(26.56) 12(19.75)

� Student’s t-test.
^Two-sided chi-squared test.

Figure 1. LOC100507600 is down-regulated in HSCR. (A) The expression of LOC100507600 in HSCR tissues (n = 64) and control tissues (n = 64). LOC100507600 was signif-
icantly reduced in patient tissues compared with control tissues. (B): Receiver Operating Characteristic (ROC) curve for the LOC100507600 to distinguish HSCR cases from
controls.
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co-transfected with miR128–1-3p negative control or mimics
into SH-SY5Y cells or 293T cells. As shown in figure 3D
miR128–1-3p mimics mediated a down regulation of the lucifer-
ase activity in pGL3-LOC100507600-Wild compared with the
negative control. On the contrary, there was no obvious discrep-
ancy in relative luciferase expression of pGL3-LOC100507600-
Mut between miR128–1-3p mimics and the negative control
(Figure 3D). These results indicated that LOC100507600 directly
targets miR128–1-3p in vitro.

LOC100507600 regulates the miR128–1-3p target, BMI1

To investigate the molecular mechanisms through which
miR128–1-3p exerts its effects, we used several bioinformatics
tools, such as Regrna TargetScan, Microcosm V5, and

miRanda to screen its potential targets. Based on the sequence
complementarity to miR128–1-3p seed sequence, we chose
BMI1 which has been notarized to be the target of miR128–
1-3p in prostate cancer [15]. To measure this conclusion, the
mRNA expression level and protein expression level of BMI1
were detected in HSCR tissues and negative controls. BMI1
was significant suppressed in HSCR patients compared with
negative controls (Figure 4A,B). We applied Bivariate correla-
tion analysis to explore the relationship between
LOC100507600 and BMI1 in normal and HSCR tissues
(Figure 4C). The consequences showed that the relative
expression of BMI1 positively correlated with that of
LOC100507600 in control and HSCR tissues. To verify
whether miR128–1-3p interacts with BMI1, We transfected
the SH-SY5Y cells and human 293T cells with plasmid

Figure 2. Cytobiology change after treating cells with LOC100507600 siRNA. (A) Human 293T and SH-SY5Y cell lines were transfected with LOC100507600 siRNA and then
qRT-PCR is repeated three times to determine the efficiency of transfection. (B) Human 293T and SH-SY5Y cell lines were transfected with LOC100507600 siRNA to regu-
late its expression levels and cell proliferation was detected using the CCK8 assay. Knockdown of LOC100507600 suppressed cell proliferation. (C) Transwell assay was per-
formed as described in method and indicated that down-regulation of LOC100507600 delayed cell migration. Pictures were captured under a light microscope with the
magnification, £ 10. (D and E)Flow cytometry demonstrated that the down-regulation of LOC100507600 had no effect on cell cycle progression and apoptosis.
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pGL3-BMI1-Wild and pGL3-BMI1-Mut, which include the
mutant binding site and predicted binding site (Figure 4D).
The miR128–1-3p mimics in cells which were transfected with
the pGL3-BMI1-Wild obviously suppress the level of lucifer-
ase activity compared with the negative controls. On the con-
trary, there is no difference in cells transfected with pGL3-
BMI1-Mut between miR128–1-3p mimics and negative con-
trols (Figure 4E). All in all, the findings further proved that
BMI1 is a biological target of miR128–1-3p. Meanwhile we
found that miR128–1-3p inhibitor reversed the relative
mRNA levels of BMI1 which was downregulated by siRNA of
LOC100507600 (Figure 5A). Western blotting analysis of
BMI1 overall corroborated the qRT-PCR results. In conclu-
sion, these results uphold that LOC100507600 regulates BMI1
by competitive binding miR128–1-3p.

LOC100507600-miR128–1-3p regulatory loop is important
for cellular functions

We next explored whether miR128–1-3p can participate in cell
migration and proliferation. The expression of miR128–1-3p

was decreased by miR128–1-3p inhibitor. The migration and
proliferation ability of cells deal with LOC100507600 siRNA
were obviously reversed by miR128–1-3p inhibitor (Figure 5C
and D). Above all, these results reflected the interaction among
LOC100507600, miR128–1-3p, and BMI1.

Discussion

HSCR characterized by the absence of enteric neurons in the
distal gut is the second most common digestive malformation
in the newborns [16]. Abdominal distension and constipation
are the main clinical symptoms. Uncured HSCR is a deadly dis-
ease especially with Hirschsprung’s disease associated enteroco-
litis [17]. So, it is necessary to investigate the nosogenesis of
HSCR. Recently long non-coding RNA have been proved to
play important roles in a lot of diseases [18–20]. According to
the Microarray expression results of lncRNAs between HSCR
and negative controls [14]. LOC100507600 is significantly
down-regulated in HSCR tissues. We verified this phenomenon
by qRT-PCR assay between colon tissues from HSCR patients
and control patients. Assays in vitro showed that

Figure 3. LOC100507600 serves as a sponge for miR128–1-3p. (A) The levels of nuclear control transcript (U6), cytoplasmic control transcript (GAPDH), and LOC100507600
were assessed by qRT-PCR in nuclear and cytoplasmic fractions. (B) The expression of miR128–1-3p in HSCR tissues and normal tissues. miR128–1-3p was significantly rose
in patient tissues compared with normal tissues. (C) Superstratum:sequence alignment of human miR128–1-3p with LOC100507600. Bottom: mutations in the
LOC100507600 sequence to create the mutant luciferase reporter constructs. (D) Luciferase reporter assay in 293T and SH-SY5Y cells after transfected with negative con-
trol or miR128–1-3p mimics, renilla luciferase vector pRL-SV40 and the reporter constructs. Both frefly and renilla luciferase activities are measured in the same sample.
Firefly luciferase signals were normalized with renilla luciferase signals.
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LOC100507600 influences cell migration and cell proliferation
without impacts on cell cycle or apoptosis.

LncRNAs can serve as biomarkers in cancers [21]. For
example, lncRNA-n336928 is related to bladder cancer [22].
Traditional biomarkers are mainly based on the blood, which
may affect the stability and sensitivities of outcomes [23]. So
we tried to evaluate the potential diagnostic value of
LOC100507600 among tissue samples. We found
LOC100507600 is significantly down-regulated in the tissues of
HSCR patients with the AUC of 0.83, which means that
LOC100507600 may efficiently distinguish HSCR cases from
negative controls. Generally speaking, we attest that down-reg-
ulation of LOC100507600 can impact cell migration and prolif-
eration and LOC100507600 can act as biomarker for HSCR
disease. But as is known to us all, tissues are much more diffi-
cult to obtain, we planned to further explore the potential
diagnostic value of faeces.

However, the molecular mechanisms of the phenomenon
need further study. To further explore the mechanism of
LOC100507600, miR128 which is in the vicinity of

LOC100507600 on chromosome came into our notice.
LncRNAs positively or negatively contribute to the relative
expression of neighboring genes namely cis regulation [24].
Some well-known lncRNAs such as Air and Xist can regulate
nearby even distant genes by acting on histone modification
complexes [25,26]. In consequence, we wonder whether
LOC100507600 regulates miR128–1-3p at the level of pre-tran-
scription. Then we explored the subcellular localization of
LOC100507600 in cells and discovered the LOC100507600
mainly lied in the cytoplasm fraction, which indicates the prob-
ability that it functions at the level of post-transcription. Any-
how whether LOC100507600 paticipates in the process from
Pre-miR128 to mature miR128–1-3p needs further study.

As is known, lncRNAs can also function as miRNA sponge in
thyroid cancer [27], cervical cancer [28] and gastric cancer [29].
We speculated that LOC100507600 might competitive bind to
the miR128–1-3p, thereby stopping its target RNA from
suppression. To demonstrate this viewpoint, we verified the
miRNA by sequence analysis and operated dual-luciferase
reporter gene assay. As expected, miR128–1-3p has a high

Figure 4. LOC100507600 regulates the miR-128–1-3p target, BMI1. (A) Relative expression of BMI1 in HSCR tissues in comparison with control tissues. BMI1 was signifi-
cantly reduced in patient tissues. (B) Protein level of BMI1 in HSCR tissues and normal control samples were detected by Western Blot assay. (C) Bivariate correlation anal-
ysis of the relationship between LOC100507600 and BMI1 expression level. (D) Superstratum:the putative miRNA binding sites in the BMI1 sequence. The putative miRNA
recognition sites were cloned downstream of the luciferase gene and named pGL3-BMI1-Wild. Bottom: mutations in the BMI1 sequence to create the mutant luciferase
reporter constructs named pGL3-BMI1-Mut. (E) Left: The luciferase reporter in 293T cell lines. Right: the luciferase reporter in SH-SY5Y cells. Luciferase activity was deter-
mined using the dual luciferase assay and shown as the relative luciferase activity normalized to renilla activity.
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score according to bioinformatic prediction and could diminish
the fluorescence of pGL3-LOC100507600-Wild. These results
verified the combination between the miR128–1-3p and
LOC100507600. Moreover, lower expression of miR128–1-3p by
inhibitor reversed the cell migration and proliferation, which
was repressed by the knockdown of LOC100507600. To sum up,
these results proved the conjecture that LOC100507600 influ-
enced cellular functions by interacting with miR128–1-3p.

Then we took miR128–1-3p for further study. Coincidentally,
the site of binding between LOC100507600 and miR128–1-3p is
extremely similar to this between miR128–1-3p and BMI. In our

assays, BMI1 is conformed to be a authentic target gene of
miR128–1-3p by luciferase assay. Meanwhile, qRT-PCR and
western blot demonstrated BMI1 was down-regulated in HSCR.
So upregulation of miR128–1-3p is related to cell proliferation,
migration, and so on by binding to BMI. What’s more, miR128–
1 suppresses BMI1 to inhibit the proliferation and other capacity
of tumor-initiating cells has been proved in prostate cancer [15].
In a word, our study attest the hypothesis that LOC100507600
serves as a miR128–1-3p sponge and influence the expression of
the miR128–1-3p target gene BMI1. In the meantime
LOC100507600 may contribute to the diagnosis of HSCR.

Figure 5. LOC100507600-miR128–1-3p regulatory loop is critical for cell function. (A) LOC100507600 siRNA with or without miR128–1-3p inhibitor was trans-
fected into 293T cells and the relative expression of BMI1 was evaluated by qRT-PCR, £ 20 (B) Western blot analysis of BMI1 protein level following treatment
of 293T and SH-SY5Y cells with LOC100507600 siRNA or with LOC100507600 siRNA plus miR128–1-3p inhibitor. GAPDH was used as control. (C and D) CCK8
assay and Transwell assays were performed to determine the proliferation and migration of miR128–1-3p transfected cells and treated with LOC100507600
siRNA plus miR128–3p inhibitor.
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Material and methods

Tissue collection

We got permitted by the Institutional Ethics Committee of
Nanjing Medical University. All the tissue samples were gath-
ered after a consent form. A total of 64 pairs of HSCR and neg-
ative controls were gathered from Children’s Hospital of
Nanjing Medical University, Nanjing China from 2011 to 2016
and immediately stored at ¡80 �C. The diagnosis was finally
conformed via postoperative pathological analysis of bowel tis-
sues. The normal colon tissues which were regarded as negative
controls were from patients diagnosed to be without congenital
malformation. The clinical information of the 64 pairs of
patients are listed in Table 1.

RNA extract and qRT-PCR

We extracted total RNA from each cell line and tissue on the
basis of the product instruction of Trizol reagent (Life Technol-
ogies, CA, US) and separate it into cytoplasmic and nuclear
part according to the Manufacturer Product Description of
RNAqueousTM Total RNA Isolation Kit (Thermo Scientifc,
Wilmington, DE, USA). To assure the purity and concentration
of RNA, we used NanoDrop 2000 Spectrophotometer (Thermo
Scientifc, Wilmington, DE, USA). The total RNAs (500 ng)
were reversed transcription by Reverse Transcription Kit 36A
(Takara, Tokyo, Japan) for the qRT-PCR assays on the ABI
7900HT (Applied Biosystems) to measure the relative expres-
sion of lncRNA, miRNA and mRNA. The reaction conditions
of qRT-PCR were performed according to the universal
method. All the assays were in triplicate respectively. Statistical
analysis in relative expression were calculated by 2¡DCt. The
primers involved in this experiment are summarized in Table 2.

Protein extraction and Western blotting

We used RIPA buffer containing protease inhibitors (cOm-
plete, ULTRA, mini, EDTA-free,EASY pack Roche) to extract
total proteins from cultured cells and tissues for western blot.
To assure the concentration of RNA bicinchoninic acid (BCA)
solution Beyotime (Nantong, China) was used. The Western
Blot assays were performed with the generic method. The con-
trol primary antibodies (antiGAPDH) and the secondary anti-
bodies were purchased from Beyotime (Nantong, China). In
addition, another primary antibodies (anti-BMI1) was pur-
chased from ProteinTech (Chicago, IL).

Cell culture and SiRNA transfection

SH-SY5Y and human 293T cell were purchased from American
Type Culture Collection (ATCC, Manassas VA, USA) which
were cultured in DMEM (Hyclone, UT, USA), mixed with 10%
fetal bovine serum (10% FBS), penicillin (100 U/ml), and strep-
tomycin (100 mg/mL) at 37 �C, 5% CO2. The small interfering
RNA against LOC100507600, miR128–1-3p mimics and con-
trols (Table 2) were obtained from GenePharma (Shanghai,
China). All cells, which were cultured to about 50%–60% view
of cell-culture dish, were transfected with 50nM negative

control or 100nM siRNA by Lipofectamine 2000 Reagent (Invi-
trogen, CA, USA).

Migration assay

Transwell migration chambers (8 mm pore size, Millipore Cor-
poration, Billerica, MA) were utilized to measure the ability of
cell migration. Every single-cell suspension of 1 £ 105 trans-
fected or control cells in 100 ml of serum-free culture medium
was injected to the upper chamber meanwhile 600ul DMEM/
F12 medium with 10% FBS was added to the bottom well. After
incubating for 24–48 h, the cells were fasten by methanol for
20 min, dyed by crystal violet staining solution for 30 min
(Beyotime, Nantong, China) and washed by PBS for three
times. The quantity and shape of cells were observed with
Image-pro Plus 6.0. All the assays were performed for triple
times respectively.

Proliferation assay

Cells were cultivated on 96-well plates and incubated for 24 h
then kept 1 h with CCK8 (Beyotime, Nantong, China). Then
we used the TECAN infnite M200 Multimode microplate
reader (Tecan, Mechelen, Belgium) to measure the absorbance
at 450nm of the treated cell. All assays were performed triple
times independently.

Dual-luciferase reporter assay

The binding sites of LOC100507600 and miR128–1-3p called
LOC100507600-Wild, LOC100507600-Mut were stepped in
the KpnI and SacI sites of pGL3 promoter vector (Realgene,
Nanjing, China) for Dual-luciferase reporter assay. The binding
sites of BMI1 and miR128–1-3p called BMI1-Wild, BMI1-Mut
were also stepped in the KpnI and SacI sites of pGL3 promoter
vector (Realgene, Nanjing,China) for Dual-luciferase reporter
assay. The first, Cells were plated on 24-well plates. The second
5 ng renilla luciferase vector pRL-SV40, 80 ng plasmid, 50 nM
miR128–1-3p mimics and controls mixed with lipofectamine
2000 (Invitrogen, Shanghai, China) were transfected into cells.
Last but not the least cells were gathered and measured
according to the standard steps by utilizing the DualLuciferase

Table 2. Sequences of primers for qRT-PCR and siRNA related sequence.

LOC100507600 F: 5 0-CAATGGTGAGCACTTGGTCT-3 0
R: 5 0-GTGTGTCGTATGAGCGAGGA-3 0

BMI1 F: 5 0-CCACCTGATGTGTGTGCTTTG-3 0
R: 5 0-TTCAGTAGTGGTCTGGTCTTGT-3 0

GAPDH F: 5 0-GCACCGTCAAGGCTGAGAAC-3 0
R: 5 0-GGATCTCGCTCCTGGAAGATG-3 0

U6 F: 5 0-CTCGCTTCGGCAGCACA-3 0
R: 5 0-AACGCTTCACGAATTTGCGT-3 0 0

miR-128–1-3p F: 5 0-ACACTCCAGCTGGGTCACAGTGAACCGGT-3 0
R: 5 0-CTCAACTGGTGTCGTGGAGTCGGCAA
TTCAGTTGAGCAGAGAAA-3 0

LOC100507600 siRNA Sense: 5 0-CCUUCCAGGGAGGAUGUUUTT-3 0
Antisense: 5 0-AAACAUCCUCCCUGGAAGGTT-3 0

miR-128–1-3p mimics Sense: 5 0-UCACAGUGAACCGGUCUCUUU-3 0
Antisense: 5 0-AGAGACCGGUUCACUGUGAUU-3 0

miR-128–1-3P inhibitor Sense: 5 0-AAAGAGACCGGUUCACUGUGA-3 0
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Assay (Promega, Madison, WI, USA) after transfecting for 36–
48 h. All assays were repeated in triplicate.

Statistical analysis

SPSS20.0 and GraphPad prism software were used for statistical
analysis. Chisquare tests and Student’s t-test were employed to
detect statistical discrepancy in demographic data. Receiver
operating characteristic (ROC) curves analysis was executed to
assess the diagnostic value of LOC100507600 expression levels
in HSCR. Pearson correlation analysis were employed to ana-
lyze the relationship between BMI1 and LOC100507600. And
other results of cells or tissues experiments were evaluated via
double-sided Student’s t-test. Results of Statistical analysis were
considered different at P< 0.05 level.
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