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Background: Studies have shown that SI00A8 and SI00A9 are highly expressed in a variety of tumors,
including NPC, and are associated with tumor invasion and migration. MMPs are associated with the
invasion and migration of tumor cells. To further investigate the mechanism by which S100A8 and S100A9
affect the invasion and migration of NPC cells, the present study examined the effects of SI00A8 and
S100A9 on MMPs in NPC CNE-2 cells.

Methods: Recombinant pEGFP-N1-S100A8 and recombinant pEGFP-N1-S100A9 overexpression
vectors and S100A8 and S100A9 RNA interference (RNAi) vectors were constructed and transfected into
NPC CNE-2 cells. The transfection efficiency in each group of cells was assessed, and the gene and protein
expression of MMP7, MMP9 and MMP12 were determined.

Results: The transfection efficiency was approximately 60-70%. Compared with those in the control
group, the expression levels of MMP7, MMP9 and MMP12 in the S100A8 and S100A9 overexpression
groups was significantly higher (P<0.05), and the expression levels of MMP7, MMP9 and MMP12 in
the SI00A8-RNAi and S100A9-RNAi groups were significantly lower (P<0.05). The number of cells in
S100A8 overexpression group and SI00A9 overexpression group at 24, 48 and 72 h was higher than that in
RNAI group, RNAIi control group, overexpression control group and normal control group, with statistical
significance; The cell doubling time in SI00A8 and S100A9 overexpression group was significantly shorter
than that in RNAi control group, overexpression control group and normal control group, with statistical
significance.

Conclusions: High SI00A8 and S100A9 expression may promote the expression of MMP7, MMP9 and
MMP12, which are related to the invasion and metastasis of NPC cells.
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Introduction NPC is characterized by high malignancy, rapid growth and
Nasopharyngeal carcinoma (NPC) is a highly malignant easy metastasis. The proliferation and apoptosis of NPC
tumor derived from nasopharyngeal epithelial cells. Most cells play an important role in the occurrence, development,
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diagnosis, treatment and prognosis of NPC. S100 A8 and
S100 A9 are active proteins with low molecular weight.
They are members of S100 protein family, and form
heterodimer complex SI00A8/A9 through specific binding
in cytoplasm. The combined complex can regulate the
expression and activity of various proteins, and has effects
on cell migration, cell maturation and apoptosis functional
expression and other biological processes have obvious
regulatory effect. Studies have shown that SI00A8 and
S100A9 are highly expressed in a variety of tumors (1,2)
and have significant correlations with gastric mucosal
infiltration, lymph node metastasis, and gastric cancer cell
invasion (3). A preliminary study (4) found that SI00A8
and S100A9 are highly expressed in nasopharyngeal
carcinoma (NPC) tissue and are closely correlated to the
differentiation degree, tumor, node and metastasis (TINM)
staging and lymph node metastasis of NPC. Patients with
positive SI00A8 and S100A9 expression had the lowest
S-year survival rate, and the 5-year survival rate for patients
who were negative for S100A8 and S100A9 expression
was relatively high. The results showed that SI00A8 and
S100A9 were correlated with the invasion, metastasis and
survival of NPC to a certain extent.

Matrix metalloproteinases (MMPs) can degrade a
variety of proteins, such as extracellular matrix proteins,
mucoprotein and proteoglycans. Therefore, MMPs are
closely associated with tumor cell invasion and metastasis (5).
In this study, the effects of SI00A8 and S100A9 on the
invasion and metastasis of NPC were investigated by
upregulating or downregulating the expression of SI00A8
and S100A9 and observing the effects on MMPs in NPC
CNE-2 cells.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/tcr-21-441).

Methods
Reagents

The human NPC CNE-2 cell line was purchased from
the Cell Bank Shanghai Institutes for biological research,
Chinese Academy of Sciences, Chinese Academy of
Sciences. Trypsin solution was purchased from Shanghai
ZhiYou Biotechnology Co., Ltd. GE-HyClone fetal bovine
serum was purchased from Shanghai Shenbang Biological
Co., Ltd. SI00A8 mouse anti-human IgG antibody,
S100A9 mouse anti-human IgG antibody, MMP7 rabbit
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anti-human IgG antibody were purchased from Abcam
Bioengineering Co., UK; Solarbio HRP-conjugated goat
anti-mouse IgG, Solarbio HRP-conjugated mouse anti-
rabbit IgG, and Solarbio HRP-conjugated goat anti-
rabbit IgG were purchased from Shuanghai Jingkehuaxue
Co., Ltd. DAB (Dako REALTM EnVisionTM Detection
System) chromogenic reagent kits were purchased from
Shanghai MSK Biological Co., Ltd. Recombinant pEGFP-
N1-S100A8 and recombinant pEGFP-N1-S100A9
overexpression vectors and SI00A8 and S100A9 RNA
interference (RNNAI) vectors were constructed by Shanghai
GenePharma Co., Ltd . Lipofectamine" 2000 was
purchased from Invitrogen. Primers were synthesized by

GenePharma (Shanghai, China).

Primer design

According to the data of S10048 gene (NM_002964) and
S100A49 gene (NM_002965) in NCBI (national center for
biotechnology information) database, open reading frame
was used to design synthetic primers. Restriction sites
were added to the 5 'end of the primers according to the
expression vector. The primer sequence was shown in Table 1.

Cell culture and transfection

CNE-2 cells were cultured in RPMI (Roswell Park
Memorial Institute)-1640 medium containing 10% fetal
bovine serum in an incubator with 5% CO,. Cells in the
logarithmic growth phase or late logarithmic growth
phase were trypsinized, resuspended in complete culture
medium, and seeded at a density of 6x10’/well in a 6-well
culture plate. Transfection was performed based on the
Lipofectamine ™ 2000 product manual. Cells were divided
into 7 groups: S100A8-RNAi, SI00A8 overexpression,
S100A9-RNAi, SI00A9 overexpression, siRNA control,
overexpression control and blank control.

Determination of the expression levels of related genes
using reverse transcription polymerase chain reaction
(RT-PCR)

Total RNA was extracted from the cells of each group using
the TRIzol method. Total RNA was reverse transcribed into
c¢DNA. The S100A8, S100A9, MMP7, MMP9 and MMP12
genes were detected using PCR. The primer sequences
are shown in 7able 2. The reaction conditions were as
follows: 94 °C for 10 min, followed by 94 °C for 15 s and
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Table 1 S100A8 and S100A9 primer sequences

Hu et al. S100A8 and S100A9 in NPC CNE-2 cells

Genes Primer Primer sequence
S100A8 Forward primer 5'- CCGCTCGAGATAGTTGGCGGCAATGGGAC-3' Xhol

Reverse primer 5'- GGAATTC TTAGGGATTCTTAGAAGTTCTACC -3' EcoRl
S100A9 Forward primer 5'- CGGGATCCCCACATTGATCTGACTTTCAGTATAATC-3'BamHI

Reverse primer

5'- GGAATTCCGATCGTAATAGCACATGAATGAGC C-3' EcoRl

Table 2 RT-PCR primer sequences

Genes Primer Primer sequence
MMP7 Forward primer 5'-GGAACAGGCTCAGGACTATCTC-3'
Reverse primer 5'-CAACATCTGGCACTCCACA-3'
MMP9 Forward primer 5'-CGAGGCTGTATCGAACACAGTC-3'
Reverse primer 5'-CACAACATTCTGGCCCACAAT-3'
MMP12 Forward primer 5'-ACAGGCTCGACTAGAGTAC-3'
Reverse primer 5'-GCATCCATCCACTCGAGCTACA-3'
GAPDH Forward primer 5'-GAGTCCACTGGCGTCTTCA-3'

Reverse primer

5'-GGGGTGCTAAGCAGTTGGT-3'

amplification, for 30 cycles. Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) was used as the internal control.
The data obtained from real-time fluorescence quantitative

~AACT
2

PCR were analyzed using the method. Before using

27" method, we verified the amplification efficiency of
target gene and reference gene. The amplification efficiency
of target gene and reference gene is close to 100%, and the
deviation between them is less than 5%. The expression

levels of each gene were statistically analyzed.

Western blot analysis of protein expression

Antibodies (primary antibodies) against SI00A8, SI00A9,
MMP7, MMP9, MMP12 and other proteins were diluted
in blocking solution and added to the appropriate plates.
The plates were placed in an incubator at 4 °C overnight.
After the reaction solution was discarded, the plates were
rinsed with Tris-buffered saline containing 0.1% Tween® 20
(TBST) 3 times. The corresponding HRP-conjugated IgG
antibody (secondary antibody) for each protein of interest
was diluted 1,000-fold and added to the plates, which
were then shaken at 50 rpm for 2 h. After the secondary
antibody reaction solution was discarded, the plates were
washed with TBST solution 3 times. Color development
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was performed according to the instructions provided with
the DAB color development kit. Western blot bands were
observed and recorded using a gel imaging system, and the
protein expression levels of individual genes were analyzed
using Bandscan 5.0 software.

Detect cell proliferation

The recombinant SI00A8 and S100A9 overexpression
vectors were constructed and transfected into human
nasopharyngeal carcinoma cell line CNE-2. After
confirming that the transfected cells in each group were in
logarithmic growth period, prepare cell suspension. CNE-
2 cells were added into each well of each well. After 24, 48
and 72 h of culture, MTT(3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide) solution was added into
the culture plate. The 492 nm absorbance of each well was
measured by enzyme reader.

Detection of doubling time of cell

After confirming that the transfected cells in each group
were in logarithmic growth period, cell suspension was
prepared. The number of cells at 24, 36, 48 and 72 h was
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counted by blood cell counting board, and calculate the
doubling time was.

Statistical analysis

SPSS 19.0 software was used for the statistical analyses.
Measurement data are expressed as the mean = standard
deviations (¥ = s). Intergroup comparisons were performed
using analysis of variance (ANOVA). Pairwise comparisons
between groups were performed using the 7 test. Count
data are expressed as n (%), and intergroup comparisons
were performed using the y* test. P<0.05 indicated that a
difference was statistically significant.

Results
Results of cell transfection

"The transfection efficiency and success rate of cell transfection
in each group were observed under an inverted fluorescence
microscope. After transfection, the expression of fluorescent
protein was relatively high in CNE-2 cells in the S100A8-
RNAIi group, S100A8 overexpression group, SI00A9-RNAi
group, S100A9 overexpression group, siRINA control group,
and overexpression control group; the transfection efficiency
was approximately 60-70%. No fluorescence was observed in
the cells in the blank control group, indicating that cells in all
other groups were successfully transfected. Detailed results
are shown in Figure 1.

Effects of S100A8 and S100A49 on the expression of MMPs

The expression levels of MMP7, MMP9, MMP12, and
GAPDH in the cells in each S100A8 and S100A9 group
were analyzed. The results showed that there was no
significant difference in GAPDH expression among the
groups (P>0.05). The expression levels of MMP7, MMP9,
and MMP12 in the cells in the SI00A8-RNAi group and
S100A9-RNAi group were significantly lower than those
in the cells in the control group (P<0.05). The expression
levels of MMP7, MMP9 and MMP12 in the S100A8-
overexpression group and S100A9-overexpression group
were significantly higher than those in the control group
(P<0.05). The expression levels of MMP7, MMP9 and
MMP12 in the siRNA control group and overexpression
control group were not significantly different from those in
the blank control group (P>0.05), suggesting that the high
expression levels of ST00A8 and S100A9 might promote the
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expression of MMP7, MMP9, and MMP12. The detailed
results are shown in Figure 2 and Figure 3.

Effects of S100A8 and S100A49 on the expression levels of
related proteins

The protein expression levels of MMP7, MMP9 and
MMP12 in CNE-2 cells in the SI00A8 and S100A9 groups
were assessed by Western blot. The results showed that
there was no significant difference in GAPDH protein
expression among the groups (P>0.05). The protein
expression levels of MMP7, MMP9, and MMP12 in the
S100A8-RNAIi group and SI00A9-RNAi group were lower
than those in the siRNA control group, the overexpression
control group, and the normal control group. The
protein expression levels of MMP7, MMP9, and MMP12
in the S100A8 overexpression group and the SI00A9
overexpression group were higher than those in the control
groups. These findings indicate that the protein expression
levels of MMP7, MMP9, and MMP12 were positively
correlated with SI00A8 and S100A9 expression. The
detailed results are shown in Figure 4 and Figure 5.

By comparing the effects of SI00A8 and S100A9 on the
expression of related genes and proteins, it was found that
the interference effect of SI00A8 on MMP7, MMP9 and
MMP12 expression might be stronger than that of SI00A9.

Proliferation of nasopbaryngeal carcinoma CNE-2 cells

At 0 h, the OD492 (absorbance) of CNE-2 cells in each
group was 0.15+0.02, and there was no significant difference
between each group (P>0.05). In the experiment, with
the extension of culture time, the number of cells in each
group with long culture time increased compared with that
in the group with short time, and the number of cells in
S100A8-RNAi group and S100A9-RNAi group increased
at 24, 48 and 72 h. Compared with RINAi control group,
overexpression group, overexpression control group and
normal control group, the number of cells in ST00A8
overexpression group and S100A9 overexpression group was
significantly lower at 24, 48 and 72 h. The OD492 values
in S100A8-RNAi group, S100A9-RNAi group, S100A8
overexpression group and S100A9 overexpression group
were higher than those in RNAi group, RNAIi control
group, overexpression control group and normal control
group at 24, 48 and 72 h, respectively. Compared with the
normal control group at the same time, the difference was
statistically significant (P<0.05). The RNAi control group
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Figure 1 CNE-2 cells in each group 24 h after transfection. (A,B) S100A8-siRNA; (C,D) S100A8-overexpression; (E,F) control siRNA; (G,H)
S100A9-siRNA; (I,]) SI00A9-overexpression; (K,L) control siRNA; (M,N) control overexpression; (O,P) normal control; bar indicates
100 pm. S100A8, S100 calcium-binding protein A8; SI00A9, S100 calcium-binding protein A9.

and overexpression control group were cultured for 24, 48
and 72 h respectively After 24 hours, OD492 measured
values were compared with the normal control group, and
the differences were not statistically significant (P>0.05).
It suggested that the proliferation rate of cells in S100A8-
RNAI group and S100A9-RNAi group was significantly
slower than that of normal CNE-2 cells. Compared
with the control group, the proliferation rate of cells in
S100A8 overexpression group and S100A9 overexpression
group after intervention was significantly lower. The cell

© Translational Cancer Research. All rights reserved.

proliferation rate was significantly faster than that of the
former. The detailed results are shown in Table 3.

Doubling time of nasopharyngeal carcinoma CNE-2 cells

Compared with RNAi control group, overexpression
control group and normal control group, cell doubling
time of SI00A8-RNAi group and S100A9-RNAi group
was relatively longer, and cell doubling time of SI00A8 and
S100A9 overexpression groups was significantly shorter than
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Figure 2 Effects of SI00A8 on the expression levels of related genes (w+s). Compared with the normal control group, the difference was

significant (P<0.05). SI00A8, S100 calcium-binding protein AS.
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Figure 3 Effects of SI00A9 on the expression levels of related genes (x + s). Compared with the normal control group, the difference was

significant (P<0.05). S100A9, S100 calcium-binding protein A9.

that of RNAI control group, overexpression control group
and normal control group. The doubling time of S1I00A8-
RNAi group, S100A9-RNAi group, S100A8 overexpression
group and S100A9 overexpression group was significantly
different from that of normal control group (P<0.05).
There was no significant difference in doubling time among
RNAI control group, overexpression control group and
normal control group (P>0.05). These results suggest that
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with the increase of S100A8 and S100A9 expression, the
proliferation rate of CNE-2 cells is increased. The detailed
results are shown in Table 4.

Discussion

The S100A8 and S100A9 genes are located in the long
arm of chromosome 1 (1q21 band), and the 1q21-q23 band
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Figure 4 Effects of different levels of SI00A8 on the expression of related proteins. Compared with the normal control group, the difference

was significant (P<0.05). S100A8, S100 calcium-binding protein A8.

2.0

P=0.024 P=0.015 P=0.000 0 S100A9-RNAI
1.8 2 [V ‘ S

: l_ _L S100A9-overexpression
1.6 o Control siRNA
1.4 o0 Control overexpression
1.2 T 8 Normal control
17 ] LT T ;]

" 1 -
08 o -
0.6+ —
0.4+ -
0.2 -
0.0

MMP7 MMP9 MMP12

Figure 5 Effects of different levels of SI00A9 on the expression of related proteins. Compared with the normal control group, the difference

was significant (P<0.05). SI00A9, S100 calcium-binding protein A9.

is a target region for the activation of malignant tumor
gene transcription. The stability of this region is highly
vulnerable to external stimuli and to changes in the internal
environment and in some cytokine levels and is prone to
mutations, such as deletions and translocations. Studies
have shown that chromosome alterations in this region
are related to tumorigenesis (6) and that the S1I00A8 and

© Translational Cancer Research. All rights reserved.

S100A9 proteins are closely correlated to the development,
progression, infiltration, metastasis, and recurrence of a
variety of tumors (7).

Researchers have examined the protein expression levels
of S100A8 and S100A9 in NPC by immunohistochemistry,
ELISA, and Western blot, and the levels of SI00A8 and
S100A9 proteins were significantly higher than those in
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Table 3 The effects of SI00A8 and S100A9 on proliferation of CNE-2 cells (v = s)

Group Oh 24 h 48 h 72h

S100A8-RNAI 0.15+0.02 0.23+0.03* 0.31+0.02* 0.37+0.03*
S100A8-Overexpression 0.15+0.02 0.32+0.04* 0.41+0.03* 0.51+0.03*
S100A9-RNAi 0.15+0.02 0.22+0.03* 0.26+0.02* 0.31+0.02*
S100A9-Overexpression 0.15+0.02 0.29+0.03* 0.37+0.03* 0.52+0.03*
Control siRNA 0.15+0.02 0.27+0.04 0.36+0.03 0.43+0.04
Control Overexpression 0.15+0.02 0.28+0.03 0.36+0.03 0.44+0.04
Normal control 0.15+0.02 0.28+0.03 0.37+0.03 0.44+0.03

*, compared with the normal control group, the difference was statistically significant (P<0.05).

Table 4 Effects of SI00A8 and SI00A9 on doubling time and cell
cycle of CNE-2 cells

Group Doubling time (h)
S100A8-RNAi 42.24+3.47*
S100A8-Overexpression 24.63+5.23*
S100A9-RNAI 56.17+5.34*
S100A9-Overexpression 29.23+5.51*
Control siRNA 36.27+5.52
Control overexpression 33.28+5.06
Normal control 32.35+4.73

*, compared with the normal control group, the difference was
statistically significant (P<0.05).

normal tissues (8). A preliminary study (4) indicated that
this abnormally high expression was positively correlated
with higher TNM staging and a poor clinical prognosis,
suggesting that S100A8 and S100A9 play roles in tumor
invasion. Lim et a/. (9) showed that monocytes/macrophages
in the metastatic hepatoma microenvironment can enhance
the invasion of metastatic hepatoma by inducing the high
protein expression of SI00A8 and S100A9 in tumor cells
and promoting the proliferation and angiogenesis of tumor
cells; additionally, blocking SI00A8 or SI00A9 protein
expression reduced the migration and invasion potential of
cells in tissue culture, as well as the formation of metastatic
hepatoma and the metastasis and invasion of hepatocytes.

In this study, recombinant SI00A8 and S100A9 RNAi
expression vectors and recombinant SI00A8 and S100A9
overexpression vectors were transfected into CNE-2 cells,
and the gene and protein expression levels of MMP7,
MMP9 and MMP12 significantly decreased when the
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expression levels of SI00A8 and S100A9 were decreased.
The expression levels of MMP7, MMP9 and MMP12 also
significantly increased in CNE-2 cells after an increase in
S100A8 and S100A9 expression. The interference effect of
S100A8 on the expressions of MMP7, MMP9 and MMP12
might be stronger than that of S100A9, indicating that
S100AS8 has substantial biological activity in the SI00A8/
A9 complex, while SI00A9 plays a role in maintaining
structural stability (10). SI00A8 and S100A9 form the
S100A8/A9 heterodimeric complex (11) in a calcium-
dependent manner. S100A8 is the main biologically active
protein, while S100A9 ensures the functional stability
of the SI00A8/A9 heterodimeric complex by regulating
S100A8 (12). Nishimura er 4/. (13) proposed that S100A8
and S100A9 proteins and S100A8/A9 dimers had significant
regulatory effects on cell invasion and migration. We found
that S100A8 and S100A9 both promoted the expression of
MMP7, MMP9 and MMP12. MMP7, MMP9, and MMP12
are representative MMPs that can destroy the basal lamina
of cells and promote the infiltration and/or metastasis of
tumor cells by degrading a variety of proteins, such as
mucoprotein and proteoglycans. Therefore, it is speculated
that SI00A8 and S100A9 can regulate the expression of
MMP to play a role in the invasion and metastasis of NPC
cells. This may be one of the reasons that SI00A8 and
S100A9 are closely correlated to the differentiation degree,
TNM stage and lymph node metastasis of NPC.

MMPs are a family of enzymes that are dependent
on Ca* and Zn** and can degrade all components of
extracellular matrix proteins. MMP7 can not only
specifically bind to a variety of substrate proteins but can
also hydrolyze proteins in the basal lamina (14,15) and
mutually promote the expression of vascular endothelial
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growth factor in the tumor microenvironment to promote
the formation and growth of blood vessels therein,
ultimately promoting tumor infiltration, metastasis, and
recurrence through these pathways (16). MMP9 exerts a
regulatory function on cell adhesion abilities and effects,
which can not only loosen inter tissue adhesion but also
condense the tissue structure, thereby regulating tumor
metastasis and releasing a large amount of MMP9 when
the tissue breaks down. These processes can form a positive
feedback loop, which can further promote tumor metastasis
and infiltration (17,18). MMP12 can specifically bind
to elastin in the arterial wall as a substrate and degrade
proteins such as type IV collagen, fibronectin, and laminin
in the extracellular matrix. Studies (19) have suggested that
MMP12 is closely related to cell metastasis, invasion and
apoptosis of some malignant tumors.

Tumor invasion and metastasis are complex processes.
Degradation of the extracellular matrix is a critical
step for tumor cell invasion and migration. MMPs are
key enzymes for the degradation of many proteins,
including mucoprotein, extracellular matrix proteins
and proteoglycans. SI00A8 and S100A9 can regulate
the expression of MMP2 and MMP9 by regulating the
intracellular calcium concentration (20). A study of
SNU484 human gastric cancer cells showed that when
the expression of SI00A8 or S100A9 was inhibited using
siRNA interference, the invasion and migration phenotypes
of SNU484 cells were significantly inhibited, and the
expression of MMP2 was also significantly inhibited,
indicating that S100A8 and S100A8 were the genes
necessary for the transcription and activation of the MMP2
gene in SNU484 cells. Some studies (21) transfected
CNETI1 cells with siRNA-S100A8 or siRNA-S100A9 to
downregulate the expression of SI00A8 or S100A9 and
found that compared with the control group, siRNA-
S100A8 inhibited MMP7 expression by 63.57% and
siRNA-S100A9 inhibited MMP7 expression by 41.36%,
significantly inhibiting the migration-promoting effects
of MMP7 on CNEI cells. And researchers found that by
regulating the level of MMPs, it can inhibit the growth of
lung cancer cells (22).

Kwon et al. (23) studied gastric cancer cells and
determined that SI00A8 and S100A9 activated nuclear
factor kappa B (NF-«B) through p38 mitogen-activated
protein kinase (MAPK) phosphorylation. The activation of
p38 MAPK and NF-«B induced the invasion and migration
of gastric cancer cells, and p38 MAPK and NF-«kB might
be involved in the upregulation of MMP2 and MMP12 in
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gastric cancer cells transfected with SI00A8 and S100A9.
Other studies (24) have shown that SI00A9 upregulated
MMP9 expression through the Wnt/B-catenin signaling
pathway and promoted the migration of rectal cancer
cells and that SI00A8 and S100A9 upregulated the Wnt/
B-catenin signaling pathway by enhancing the expression of
B-catenin and promoting the transcription of the signaling
pathway target genes c-myc and MMP?7.

In summary, we believe that the overexpression of
S100A8 and S100A9 promotes the expression of MMPs
through multiple signaling pathways, activating their
functions. By degrading the extracellular matrix proteins,
the invasive and metastatic capabilities of CNE-2 cells are
enhanced, resulting in NPC cells that are prone to lymph
node metastasis or hematogenous metastasis. SI00A8 and
S100A9 play roles in the regulation of the development,
invasion, and metastasis of NPC cells by altering the
conditions of the tumor microenvironment. This provides a
theoretical basis for ST00A8 and S1I00A9 as targets for NPC
treatment.
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