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Abstract. It has been widely reported that patient-derived
tumor xenografts (PDXs) are more similar to tumor tissues
than conventional cancer cell lines. Kinetochore-associated
protein 2 (KNTC?2) is known to be upregulated specifically in
tumor tissues of cancer patients and is recognized as a poten-
tial target for cancer therapy. Previously, in vivo antitumor
activities of KNTC2 short interfering RNA encapsulated
into a lipid nanoparticle (KNTC2-LNP) were reported in
orthotopic hepatocellular carcinoma mouse models. However,
it remains unclear whether KNTC2-LNP exhibits antitumor
activities against lung cancer PDXs. In the present study,
the antitumor activities of KNTC2-LNP were clarified in a
three-dimensional culture system and a subcutaneous tumor
model of lung cancer PDX, LC-60, which was resistant
to erlotinib. Growth inhibitory activities of KNTC2-LNP
were associated with knockdown activities. Furthermore,
KNTC2-LNP also exhibited in vivo antitumor activity against
another lung cancer PDX, LC-45, which was sensitive to erlo-
tinib. These results suggest that KNTC?2 is a promising target
for patients with lung cancer.

Introduction

Tumor tissues are highly heterogeneous. Several types of cell
interact with each other, generating a diverse array of drug
sensitivities (1). Reconstruction of this heterogeneity in a
preclinical study may provide a method to predict the efficacy
of novel anticancer drugs in clinical study (2). Patient-derived
tumor xenografts (PDXs) are established by maintaining the
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tumor tissues derived from patients with cancer in the flank
of immuno-deficient mice (3,4). Compared with conventional
cancer cell lines, PDXs have been reported to be more relevant
to the original tumor tissues of patients with cancer in terms
of drug sensitivity, heterogeneity and genetic status (5-9).
Accordingly, PDXs may be used for the evaluation of new
anticancer drugs (10).

Lung cancer is categorized into small cell lung cancer
(SCLC) and non-small cell lung cancer (NSCLC). The most
common types of NSCLC are squamous cell carcinoma,
adenocarcinoma and large cell carcinoma (11). These
types of NSCLC are further classified into several stages
according to their disease status (12). Several anticancer
drugs have been developed for each type of lung cancer.
Their molecular targets include epidermal growth factor
receptor (EGFR) tyrosine kinase [erlotinib (13), gefi-
tinib (14) and afatinib (15)], rearranged anaplastic lymphoma
kinase [crizotinib (16), ceritinib (17) and alectinib (18)],
folate-dependent enzymes [pemetrexed (19)], vascular endo-
thelial growth factor [bevacizumab (20)], C-X-C chemokine
receptor type 4 [LY2510924 (21)] and programmed cell death
protein 1 [nivolumab (22)]. Although these drugs demon-
strated therapeutic effects in patients with several types of
lung cancer, novel drugs targeting underlying molecular
mechanisms are required in order to progress therapeutic
approaches to lung cancer.

Kinetochore-associated protein 2 (KNTC2), also
known as highly expressed in cancer 1, serves an impor-
tant function in the segregation of chromosomes during
M phase (23). KNTC?2 is upregulated in tumor tissues of
cancer patients and has been identified as a potential target
for cancer therapy (24). Antitumor activities of KNTC2
short interfering (si)RNA have previously been demon-
strated in vivo in orthotopic hepatocellular carcinoma tumor
mouse models (25). However, it remains unclear whether
KNTC?2 siRNA exhibits antitumor activities against lung
cancer PDXGs.

To clarify the involvement of KNTC2 in the growth of lung
cancer PDXs, KNTC2 siRNA was encapsulated into a lipid
nanoparticle (KNTC2-LNP) and the growth inhibiting activi-
ties of KNTC2-LNP were evaluated in a three-dimensional
(3D)-culture system and subcutaneous tumor models of
lung cancer PDXs; LC-60 (resistant to erlotinib) and LC-45
(sensitive to erlotinib).
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Materials and methods

Lung cancer PDXs. Lung cancer PDXs, LC-45
(adenocarcinoma) and LC-60 (small or large cell carcinoma)
were purchased from the Central Institute for Experimental
Animals (Kanagawa, Japan). PDXs were maintained in
the flank of 20 (LC-45) or 15 (LC-60) BALB/c nude mice
(20-25 g; 7-8 weeks old; female; Charles River Laboratories
International, Inc., Kanagawa, Japan). When PDXs grew to
~1,000 mm?, PDXs were excised and cryopreserved in small
pieces (40-70 pm) using Cell Banker 2 (Nippon Zenyaku Kogyo,
Co., Ltd., Fukushima, Japan). Humane endpoint was deter-
mined by 20% weight loss and the maximum tumor size was
2,000 mm®. Mice were maintained in specific pathogen-free
conditions with free access to food and water, under a constant
temperature of 22+2°C and a 12/12 h light/dark cycle. All
experiments were approved by the Institutional Animal Care
and Use Committee in Takeda Pharmaceutical Company
Limited (Fujisawa, Japan; approval number 11387).

Chemical modification of siRNAs. KNTC2 siRNA and Luc
siRNA (26) (negative control) were synthesized by GeneDesign
(Osaka, Japan) and chemically modified with 2'-O-methyl
ribonucleotide to prevent immune responses, as described
previously (27). Phosphorothioate (PS) modifications were not
used in KNTC2 siRNA because they generate optical isomers.
The sequences and chemical modifications are presented in
Table I.

Encapsulation of siRNAs into a lipid nanoparticle. KNTC?2
siRNA or Luc siRNA (200 pg/ml, total 8 mg) was encapsulated
into a lipid nanoparticle (LNP) using a microfluidic device, Asia
(model no. 210; Syrris, Royston, UK). Each LNP was composed
of 3-((5-(dimethylamino) pentanoyl)oxy)-2,2-bis(((3-penty-
loctanoyl)oxy)methyl)propyl 3-pentyloctanoate (28),
dipalmitoylphosphatidylcholine (NOF Corporation, Tokyo,
Japan), cholesterol (Avanti Polar Lipids, Inc., Alabaster,
Alabama) and GS-020 (NOF Corporation) at the molar ratio
of 60, 10.6, 28 and 1.4, respectively. Particle size and polydis-
persity index (PdI) of LNPs were measured by dynamic light
scattering using a Zetasizer Nano ZS (Malvern Instruments
Ltd., Malvern, UK). The ratio of siRNA entrapment was
calculated using Ribogreen (Thermo Fisher Scientific, Inc.,
Waltham, MA) and Triton X-100 as described previously (29).
Briefly, LNPs were dissolved in 1% Triton X-100 to release the
siRNAs. The concentrations of siRNA prior to and following
the dissolution were calculated by applying Ribogreen (29)
at a final concentration of 0.25% and measuring the fluo-
rescence of Ribogreen using a spectrofluorometer, Envision
(Excitation, 485 nm and Emission, 535 nm) and Envision
software (version 1.13.3009.1409, PerkinElmer, Inc., Waltham,
MA, USA).

Evaluation of knockdown activities in subcutaneous tumor
models of PDXs. Small pieces (~100 mm?®) of PDXs were
inoculated in the flank of BALB/c nude mice using a trocar
needle (KN-391; Natsume Seisakusho, Co., Ltd., Tokyo, Japan).
Tumor sizes were measured with calipers and defined as
major axis X minor axis?/2, as previously described (9). When
the tumor sizes reached between 100 and 400 mm?, 9 mice
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were selected from a total of 20 mice and divided into three
groups (PBS, KNTC2 and Luc) using EXSUS 2014 software
(CAC Exicare Corporation, Tokyo, Japan). KNTC2 siRNA
encapsulated into LNP (KNTC2-LNP) was intravenously
administered at 5 mg/kg (n=3). Luc siRNA-LNP was used
as the negative control. PBS was administered to the vehicle
control group. Knockdown activity was measured 3 days
after the single administration. Total RNA was extracted
from tumor tissue using TRIzol® (Life Technologies; Thermo
Fisher Scientific, Inc.) and reverse transcribed (thermocycling
conditions: 25°C for 10 min; 42°C for 1 h; and 85°C for 5 min)
using SuperScript VILO cDNA Synthesis kit (Thermo Fisher
Scientific, Inc.). The copy numbers of human KN7C2, human
B-actin (ACTB), mouse Kntc2 and mouse Actb mRNA were
individually measured by quantitative polymerase chain reac-
tion using a Real-Time PCR System (Thermo Fisher Scientific,
Inc.). Species-specific qPCR primers and probes (Thermo
Fisher Scientific, Inc.) are listed in Table II. Copy numbers
of KNTC?2 or Kntc2 mRNA were individually normalized to
ACTB or Actb mRNA.

Evaluation of growth inhibitory activities in subcutaneous
tumor models of PDXs. A total of 10 or 15 mice were selected
from 20 or 45 mice (total number of mice, 65), respectively,
and divided into two (control and erlotinib) or three (control,
KNTC2 and Luc) groups using EXSUS 2014 software.
Erlotinib (Carbosynth, Ltd., Compton, UK) was orally admin-
istered at 100 mg/kg once a day for 11 days (LC-45) or 5 days
(LC-60). In addition, 0.5% methylcellulose was used as the
control (n=5). KNTC2-LNP was intravenously administered
at 5 mg/kg at three time points, with three days between each
administration. Luc siRNA-LNP was used as the negative
control. PBS was administered to the vehicle control group.
Tumor sizes were measured as aforementioned. Growth
inhibitory rate (%) was calculated using the formula: (I-tumor
growth of treated group/tumor growth of untreated group)
x100% (9).

Cryopreservation of PDXs for 3D culture systems. PDXs
were excised from BALB/c nude mice and cut into small
pieces (~100 mm?®). These pieces were digested in Dulbecco's
modified eagle's medium (DMEM) high glucose (Thermo
Fisher Scientific, Inc.) containing 75 U/ml collagenase
type XI (Sigma-Aldrich; Merck KGaA, Darmstadt, Germany),
125 pg/ml dispase type II (Thermo Fisher Scientific, Inc.),
2.5% (v/v) fetal bovine serum (Thermo Fisher Scientific, Inc.)
and 100 U/ml penicillin/streptomycin at 37°C. Digestion was
terminated prior to complete dispersion of the PDXs. PDXs
of intermediate size (between 40 and 100 xm) were collected
using a cell strainer and cryopreserved in a Cell Banker 2
(Nippon Zenyaku Kogyo, Co., Ltd.) at -160°C.

3D-culture of cryopreserved PDXs. Cryopreserved
PDXs were suspended in Advanced DMEM/F12 (ratio,
1:1; Thermo Fisher Scientific, Inc.) containing 10 mM
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, 2 mM
GlutaMAX-1 (Thermo Fisher Scientific, Inc.), N2 supplement
(Thermo Fisher Scientific, Inc.), B27 supplement (Thermo
Fisher Scientific, Inc.), 100 U/ml penicillin/streptomycin,
1 mM N-acetylcysteine, 500 nM A-83-01 and 1 xM SB202190
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Table I. List of chemically modified siRNAs.
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siRNA Strand Sequence

Luc siRNA Sense 5'-r(CUUACGCUGAGUACUUCGA)-dTsdT-3'
Antisense 5'-r(UCGAAGUACUCAGCGUAAG)-dTsdT-3'

KNTC2 siRNA Sense 5'-rf(UAGUCAACUUGGUAUAUUU)-dTdT-3'
Antisense 5'-r(AAAUAUACCAAGUUGACUA)-dTdT-3'

siRNA,shortinterferingRNA;r,ribonucleotide; d,deoxy-ribonucleotide;s,phosphorothioate modification; underline, 2'-O-methyl ribonucleotide.

Table II. List of species specific quantitative polymerase chain
reaction primers and probes.

Gene Sequence (5'-3")
Human KNTC?2
Forward GAGGTACATAAACTTGAGCCCT
GTATT
Reverse TGCTGAGAATTCCAAAGGTTAT
GA
Probe TGGCACCAGCCTCGGGATTAAA
CTTAA
Human ACTB
Forward CCTGGCACCCAGCACAAT
Reverse GCCGATCCACACGGAGTACT
Probe ATCAAGATCATTGCTCCTCCTG
AGCGC
Mouse Kntc2
Forward GAATAAAAAGAGGCATCTGGAG
GATAC
Reverse CCTCCTTCAGCATCCTCACAGT
Probe CAACTGAACACCATGAAAACG
GAAAGCAA
Mouse Actb
Forward CACTATTGGCAACGAGC GG)
Reverse TCCATACCCAAGAAGGAAGGC
Probe TCCGATGCCCTGAGGCTCTTT

TCC

KNTC?2, kinetochore-associated protein 2; ACTB, (-actin.

as previously described (30). Subsequently, PDXs were seeded
in U-bottom 96-well plate (Sumitomo Bakelite Co., Ltd.,
Tokyo, Japan) and cultured in a 5% CO,-humidified chamber
at 37°C. Growth of PDX was monitored using Cellavista and
Cellavista Control and Evaluation Software version 2.1.0.876
(Synentec GmbH, Elmshorn, Germany). Data was omitted
when the shape of PDX was not recognized by Cellavista.

Evaluation of knockdown activities in 3D-culture system
of PDXs. PDXs were cultured for four days as aforemen-
tioned. KNTC2-LNP was added at concentrations of

10, 100 nM and 1 uM (n=6). PDXs were subsequently
cultured for an additional three days and mixed together due
to each tumor volume being too small to obtain a sufficient
amount of total RNA for evaluating knockdown activi-
ties. Total RNA was extracted using RNeasy kit (Qiagen
GmbH, Hilden, Germany) and reverse-transcribed using
SuperScript VILO ¢cDNA Synthesis kit, according to manu-
facturer's protocols. Knockdown activities were calculated as
aforementioned.

Evaluation of growth inhibitory activities in a 3D-culture
system of PDXs. PDXs were cultured for three (LC-60) or
four (LC-45) days as aforementioned (n=6). KNTC2-LNP
was added at concentrations ranging from 10, 100 nM and
1 uM. Erlotinib (Carbosynth) was added at concentrations of
10, 100 nM, 1 and 10 xM using a sample-dispensing machine
(HP D300 Digital Dispenser, Tecan Japan Co., Ltd., Kawasaki,
Japan). Growth inhibitory rate was calculated using the
formula as aforementioned.

Statistical analysis. Data was statistically analyzed
using EXSUS 2014 software (CAC Exicare Corporation).
Significance among groups was analyzed using Bartlett's
test followed by Dunnett's test (in vivo studies) or Williams'
test (in vitro studies). P<0.05 was considered to indicate a
statistically significant difference.

Results

Sensitivities of lung cancer PDXs to erlotinib. To select
different types of lung cancer PDXs for the evaluation of
KNTC2-LNP, the sensitivities of several PDXs to erlo-
tinib (an approved drug for patients with lung cancer) were
investigated. Among those PDXs, LC-45 exhibited rela-
tively high sensitivity to erlotinib in a subcutaneous tumor
model (Fig. 1A). Repeated oral administration of erlotinib
(100 mg/kg, once a day) significantly (P<0.001) inhibited
the tumor growth of LC-45 by 86%. In contrast, the same
dosage of erlotinib did not inhibit the tumor growth of LC-60
(Fig. 1B).

Sensitivities of LC-45 and LC-60 to erlotinib were also
investigated in 3D-culture systems. Erlotinib significantly
(P<0.001) inhibited the growth of LC-45 by 81% at the
concentration of 1 M (Fig. 2A). The growth of LC-60 was not
inhibited by erlotinib at the same concentration indicating that
LC-60 was less sensitive to erlotinib compared with LC-45
(Fig. 2B).
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Figure 1. Sensitivities of lung cancer patient-derived tumor xenografts
to erlotinib in subcutaneous tumor models. Patient-derived xenografts
(A) LC-45 and (B) LC-60 were inoculated in the flank of BALB/c nude mice.
Erlotinib (100 mg/kg) was orally administered once a day during the test
periods. Control group mice were treated with 0.5% methylcellulose. Values
are presented as the mean + standard deviation (n=5). ““P<0.001 vs. control
using Dunnett's test. n.s., no significance.
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Figure 2. Sensitivities of lung cancer patient-derived tumor xenografts to
erlotinib in 3D-culture systems. Growth inhibitory activities of erlotinib were
evaluated in 3D-culture systems of (A) LC-45 and (B) LC-60. The concentra-
tions of erlotinib were 10, 100 nM, 1 and 10 M. Values are presented as the
mean + the standard error of the mean (n=4). “P<0.005, “P<0.0005 compared
with control, using Williams' test. n.s., no significance; 3D, 3 dimensional.

Encapsulation of siRNAs into LNP. The particle sizes
of KNTC2 siRNA-LNP and Luc siRNA-LNP were
75 and 73 nm, respectively. PdIs were 0.012 and 0.022.
The entrapment efficiencies were 98.2 and 97.6%, demon-
strating that each siRNA was successfully encapsulated into
LNP.

Knockdown and growth inhibitory activities of KNTC2-LNP
in 3D-culture systems of LC-60. The knockdown activities of
KNTC2-LNP were 60% at 10 nM, 79% at 100 nM and 88% at
1 uM in 3D-culture systems of LC-60 (Fig. 3A). The knock-
down activities of Luc siRNA-LNP (negative control) were
markedly decreased compared with KNTC2-LNP, indicating
the specificity of KNTC2 siRNA (Fig. 3B).

Tumor growth of LC-60 was significantly inhibited
by KNTC2-LNP at 100 nM and 1 xM (P<0.001; Fig. 4A).
The growth inhibition rates were 21 and 63%, respectively.
Luc siRNA-LNP (negative control) did not significantly
inhibit the growth of LC-60 at the same concentrations,
indicating that growth inhibition was specifically caused
by the suppression of human KNTC2 mRNA expression
(Fig. 4B).

Knockdown and growth inhibitory activities of KNTC2-LNP
in subcutaneous tumor models of lung cancer PDXs.
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Figure 3. Knockdown activities of KNTC2-LNP in 3D-culture system of
LC-60. The knockdown activity of KNTC2-LNP (10 nM-1 yM) was evalu-
ated in a 3D-culture system of (A) LC-60. (B) Luc siRNA-LNP was used as
a negative control. The expression levels of human KN7C2 mRNAs were
measured three days after the addition of lipid nanoparticles (n=6). ALKNTC2,
human kinetochore-associated protein 2; 3D, 3 dimensional; ACTB, 3-actin;
siRNA, short interfering RNA.
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Figure 4. Growth inhibitory activity of KNTC2-LNP in 3D-culture system
of LC-60. (A) Growth inhibitory activity of KNTC2-LNP was evaluated in
3D-culture systems of LC-60. (B) Luc siRNA-LNP was used as a negative
control. These siRNAs were evaluated at 10, 100 nM and 1 yM. Values are
presented as the mean + the standard error of the mean (n=5 or 6). ““P<0.0005
vs. control, using Williams' test. n.s., no significance; 3D, 3 dimensional;
KNTC2, kinetochore-associated protein 2; siRNA, short interfering RNA.

Knockdown and growth inhibitory activities of KNTC2-LNP
were further investigated in the subcutaneous tumor model of
LC-60. Single intravenous administration of KNTC2-LNP
(5 mg/kg) significantly suppressed the expression levels of
human KNTC2 and mouse Kntc2 mRNA in LC-60 by 27 and
46%, respectively (P<0.01; Fig. 5A and B). Luc siRNA-LNP
(negative control) did not exhibit knockdown activities at
the same dosage. Repeated intravenous administration of
KNTC2-LNP (5 mg/kg, twice a week) significantly inhib-
ited the growth of LC-60 by 67% (P<0.001; Fig. 5C). Luc
siRNA-LNP did not inhibit the growth of LC-60 indicating
that the growth inhibition was specifically caused by the
suppression of human KN7C2 and mouse Kntc2 mRNA
expression levels.

Knockdown and growth inhibitory activities of KNTC2-LNP
were also investigated using another lung cancer PDX, LC-45.
Single intravenous administration of KNTC2-LNP (5 mg/kg)
significantly suppressed the expression levels of human KNTC2
and mouse Knfc2 mRNA in LC-45 by 63 and 60%, respectively
(P<0.001; Fig. 6A and B). Repeated intravenous administration
of KNTC2-LNP (5 mg/kg, twice a week) significantly inhibited
the growth of LC-45 by 63% (P<0.01; Fig. 6C) suggesting that
KNTC2-LNP exhibits antitumor activity against various types
of lung cancer PDXs.
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Figure 5. Knockdown and growth inhibitory activities of KNTC2-LNP in a subcutaneous tumor model of LC-60. Knockdown activities of KNTC2-LNP
(5 mg/kg) were evaluated three days following a single intravenous administration. PBS and Luc siRNA-LNP were used as controls. The expression levels of
(A) human KNTC2 mRNA and (B) mouse Kntc2 mRNA were investigated. Values are presented as the mean + the standard deviation (n=3). (C) Growth inhibi-
tory activities of KNTC2-LNP (5 mg/kg) were evaluated during repeated intravenous administration (twice a week). Values are presented as the mean + the
standard deviation (n=5). “P<0.01 vs. PBS; ““P<0.001 vs. control using Dunnett's test. KNTC2, kinetochore-associated protein 2; n.s., no significance; LNP,
lipid nanoparticle; ACTB, B-actin; siRNA, short interfering RNA.
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Figure 6. Knockdown and growth inhibitory activities of KNTC2-LNP in a subcutaneous tumor model of LC-45. Knockdown activities of KNTC2-LNP
(5 mg/kg) were evaluated three days following a single intravenous administration. PBS and Luc siRNA-LNP were used as controls. The expression levels of
(A) human KNTC2 mRNA and (B) mouse Kntc2 mRNA were investigated. Values are presented as the mean + the standard deviation (n=3). (C) Growth inhibi-
tory activities of KNTC2-LNP (5 mg/kg) were evaluated during repeated intravenous administration (twice a week). Values are presented as the mean + the

standard deviation (n=5). ““P<0.01, vs. control;
ACTB, p-actin; n.s., no significance; siRNA, short interfering RNA.

Discussion

To clarify the involvement of KNTC2 in the growth of lung
cancer PDXs, the growth inhibitory activities of KNTC2-LNP
were evaluated in 3D-culture systems and subcutaneous tumor
models of lung cancer PDXs, LC-45 and LC-60.

Lung cancer PDXs implanted into the flank of
immuno-deficient mice were estimated to be composed of lung
cancer patient-derived human cells and host mouse-derived
stromal cells (31). Stromal cells have been reported to affect the
proliferation of cancer cells in tumor tissues (32). Therefore,
in the present study, KNTC2 siRNA that suppressed not only
human KNTC2 mRNA but also mouse Kntc2 mRNA was
selected in order to clarify the involvement of KNTC?2 in
human-derived cancer cells and mouse-derived stromal cells.
The knockdown activities of KNTC2 siRNA were sufficient
to inhibit the in vivo growth of LC-60 and LC-45. Negative
control Luc siRNA did not inhibit the growth of these PDXs,
indicating that their growths were dependent on KNTC2.

Notably, KNTC2 siRNA inhibited the growth of LC-60
that was resistant to an approved drug, erlotinib. According to
previous studies, KNTC2 siRNA was estimated to impair the
chromosome segregation of LC-60 leading to cell cycle arrest
and apoptosis (33,34). This molecular mechanism is distinct
from that of erlotinib, which inhibits the auto-phosphorylation

P<0.001 vs. control using Dunnett's test. KNTC2, kinetochore-associated protein 2; LNP, lipid nanoparticle;

of EGFR tyrosine kinase (35). Inhibitors of EGFR tyrosine
kinase were reported to be ineffective in patients with lung
cancer with mutations in KRAS (36) or EGFR (37). LC-60
exhibited a mutated KRAS gene (G12V). Therefore, KNTC2
may be a therapeutic target for patients with lung cancer that
is resistant to erlotinib.

Several types of 3D-culture systems have been developed
for PDXs to increase the efficiency of drug screening (38-40).
Efficiency of evaluating KNTC2 siRNA was increased by
establishing 3D-culture systems of LC-45 and LC-60. Their
sensitivities to erlotinib were similar to that of subcuta-
neous tumors. These results were consistent with previous
reports demonstrating the similarities of 3D-culture systems
to subcutaneous tumor models using other lung cancer
PDXs (41,42).

The maximum knockdown activity of KNTC2-LNP in
the 3D-culture system was sufficient to inhibit the growth
of LC-60 and predict the result of in vivo study. In contrast,
growth inhibitory activity of KNTC2-LNP was not detected in
the 3D-culture system of LC-45 (data not shown). The reason
for these results was speculated to be that the maximum
knockdown activity of KNTC2-LNP was insufficient to inhibit
the growth of LC-45. Applicability of the 3D-culture system to
the evaluation of KNTC2-LNP was considered to be different
between PDXs.
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In conclusion, the involvement of KNTC2 in the growth
of lung cancer PDXs LC-45 (sensitive to erlotinib) and LC-60
(resistant to erlotinib) was clarified. The results markedly
indicated that KNTC?2 is a promising target for the treatment
of lung cancer.
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