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ABSTRACT

Therapeutic Effects of Chemical Inhibitors of
AIMP2-DX?2 and K-Ras Interaction on Lung

Cancer

Hyewon Ahn
Dept. of Molecular medicine and Biopharmaceutical Sciences
Graduate School of Convergence Science and Technology

Seoul National University

Aminoacyl-tRNA synthetase-interacting multifunctional protein 2 (AIMP2-F) is a tumor
suppressor which interacts with several factors regulating cell death and growth arrest. In
contrast, AIMP2-DX2, a splicing variant missing exon 2 of AIMP2-F, enhances tumorigenesis
in human lung or colorectal cancer through competitive inhibitory function of AIMP2-F.

KRAS is proto-oncogene for making a protein called K-Ras protein that is involved in
controlling cell division. When mutated, proto-oncogenes have the potential to cause normal
cells to become cancerous. Especially, increase of mutated forms of K-Ras has been found in
lung cancer patients. In previous study, AIMP2-DX2, an oncogenic variant of AIMP2,
stabilizes K-Ras, and interaction of AIMP2-DX2 with K-Ras induced tumor growth. Therefore,
we found therapeutic potential of interaction of AIMP2-DX2 with K-Ras in lung cancer
treatment.

Here we set up a cell-based Nano-luciferase binary technology (NanoBiT) to monitor the



protein-protein interaction (PPI) between AIMP2-DX2 and K-Ras rapidly on 96-well scale. A
total of 10000 compounds were screened for inhibitory activity on AIMP2-DX2 and K-Ras
interaction, and 5 novel small molecule compounds were validated by various phenotypic
experiments. Among those compounds, BC-DXI-27330 showed considerable lung cancer
inhibitory efficacy in in vitro, cellular, and animal models. Through this research, we identified
that the interaction between AIMP2-K-Ras is therapeutic target for human lung cancer and

suggested effective small molecule compound as lung cancer medicine.

Key Words AIMP2-DX2, K-Ras, lung cancer, protein-protein interaction, NanoBiT assay,
high-throughput screening (HTS)
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INTRODUCTION

Over the past decades, lung cancer used to be the frequently occuring cancer in
both genders and one of the highest cause of death resulting from cancer all over the world. In
this reason, there is a growing need to research and development of lung cancer therapy.

Recently, prevention and treatment of lung cancer is ongoing in various research
institutes throughout the world. Chemotherapy can help control the spread and growth of the
cancer. However, it cures lung cancer only a few patients and current lung cancer therapy is
dependent on cytotoxic drugs. So many researchers are seeking better drugs to treat lung cancer
to satisfy medical unmet needs what for limitation of existing drugs (1).

Aminoacyl-tRNA synthetase-interacting multifunctional protein 2 (AIMP2-F)
contains 4 exons and plays a role as a tumor suppressor which regulates cell growth and death.
AIMP?2 has anti-proliferative activity by increasing cell growth arrest by TGF-f signal, also
mediates pro-apoptotic activity through the activation of p53 and TNF-a. Conversely, AIMP2-
DX2, an exon 2 depleted splicing variant of AIMP2-F, enhances tumorigenesis in human lung
cancer through competitive inhibitory function of AIMP2-F. The destruction in the equilibrium
between splicing variants or abnormal alternative splicing variants can help forward
pathological disorder. In recent study, the expression of AIMP2-DX2 was induced by
carcinogen like benzopyrene, and this mutation increases AIMP2-DX2 level that is related to
lung cancer progression. Also, suppression of AIMP2-DX2 reduced tumor progression, so
AIMP2-DX2 has an oncogenic potential. Previous studies have shown that AIMP2-DX2 can
be studied as a therapeutic target or biomarker related with human lung cancer (2-8).

KRAS is proto-oncogene for making a protein called K-Ras protein that is

involved in controlling cell division. When mutated, proto-oncogenes have the potential to
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cause normal cells to become cancerous. Especially, increase of mutated forms of K-Ras has
been found in lung cancer patients. Approximately 25-30% of lung cancer patients have K-Ras
mutations, so it is a common tumorigenic event in lung cancer. Also, the survival rate of patients
with KRAS mutation in tumor was lower compared with other patients (9-13). Several gene
mutations have been showed in various cancers and the mutation target therapies have been
gradually approved by Food and Drug Administration (FDA).

According to previous study, the expression of AIMP2-DX2, an oncogenic variant
of AIMP2, was showed a positive correlation with K-Ras. In addition, the interaction of
AIMP2-DX2 and K-Ras was determined regardless of mutation, and it is important for
tumorigenic property by regulating protein stability of K-Ras. Therefore, the inhibition of
oncogenic interaction between AIMP2-DX2 and K-Ras was implicated as a promising
therapeutic target for lung cancer treatment.

High-throughput screening (HTS) is a method that uses fast and large scale
processing to identify biological or biochemical activities of lots of compounds quickly (14).
We tested known bioactive or drug-like small molecule libraries for seeking lung cancer
therapeutic compounds.

Here, we use to discuss strategies for discovery and characterization of small-
molecule inhibitors of protein-protein interactions. Protein-protein interactions have a
significant role in many biological processes, and there is a large class of targets for human
therapeutics. Nano-luciferase Binary Technology (NanoBiT), the leading edge system of high-
throughput screening, can be applied for intracellular detection of protein-protein interactions.
This system is composed of split nano-luciferase, and these two small tags minimizes its
influence on the interaction of target proteins. When expressed in cells for monitoring

complementation, Large BiT (LgBiT ; 17.6kDa) and Small BiT (SmBiT ; 11 amino acids)



constructs at the terminal of each protein come close enough to generate stable luminescent
signal. This method can be used to detect interaction dynamics of proteins of interest quickly
because the fusion of LgBiT and SmBIT is reversible (15-18).

In this study, we tested small molecule libraries to discover anti-carcinogenic
compounds by NanoBiT assay. Here, we suggested that AIMP2-DX2 and K-Ras interaction is
crucial for oncogenic activity and the blockage of this process can be effective approach to

suppress lung cancer.



MATERIALS AND METHODS

Cell Culture

Chinese Hamster Ovary (CHO) cells were cultured using Rosewell Park Memorial Institute
(RPMI) 1640 Medium (with 25 mM HEPES, L-Glutamine, Cat. SH30255.01) with 10% Fetal
Bovine Serum (FBS, Hyclone, Cat. SH30919.03) and 1% penicillin/streptomycin (Hyclone,
Cat. SV30010) and kept in 5% CO- incubator at 37°C. Plasmids were transfected by turbofect
transfection reagents (Invitrogen) according to the manufacturer’s protocols. For chemical
treatment, cells were incubated with DMSO-based compounds in serum-free medium for 4

hours at 37°C atmosphere.

Nano-luciferase Binary Technology (NanoBiT) assay

CHO-K1 cells (2 x 10°) were seeded with RPMI media in 100cm? plates. On the second day,
LgBiT-AIMP2-DX2 and SmBiT-K-Ras DNAs were transiently transfected to the cells with
Turbofect transfection reagent for 24hours. After seeding cells (2.5 x 10%) in 96-well plate, cells
were incubated with Nano-Glo live cell substrate (Promega) and buffer (Promega) about 10
min and luminescence signal was measured using Glomax 96 microplate luminometer

(Promega).
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Cell viability assay

H460 and WI-26 cells (5 x 10%) were seeded in 96-well plates and treated with DMSO-based
compounds in serum-free medium for 48 hours. 10 pl of 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) solution (5 mg/ml, Amresco) was added to each well
containing 100 pl medium and incubated for 1~2 hours at 37 °C. The precipitated formazan
crystals were dissolved in 100 ul DMSO (Duchefa). Absorbance was measured at 560 nm by

Glomax 96 microplate luminometer (Promega).

Immunoblotting

Cells were washed and lysed in lysis buffer (50mM Tris-HCI, 150mM NaCl, 0.5% Triton X-
100, SmM EDTA, 10% glycerol, protease inhibitors and phosphatase inhibitors, pH 7.4) for
30 min at 4°C. Cells were collected into Eppendorf tubes and spun down for 30 min at 13,200
rpm at 4°C. The supernatants were transferred to a new tube and protein concentration was
quantified by Bradford assay (Biorad, Cat. 500-0006). Proteins were mixed with sample buffer
and lysis buffer and boiled samples for 8 min at 100°C. After that, each sample with marker
protein was loaded on SDS-page gels depending on the size of protein of interest and separated
by electrophoresis. The gel was transferred onto polyvinylidenefluoride (PVDF) membrane
(Milipore, Cat. IPVH 00010) at constant 55mA, 6V for 1 hr 30 min and blocked with 5% skim
milk based on 1% TBS-T for 30 min at room temperature to prevent non-specific bindings. The
primary antibody was applied to the membrane either during overnight at 4°C or 1~2 hours at
room temperature with rotation. Blots were washed 3 times for 5 min with TBS-T buffer and

incubated with the secondary antibody for 1 hour at room temperature. The membranes were
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washed 3 times repeatedly, and ECL solution was applied to the blots to develop to an x-ray

film.

In vivo efficacy test

We produced LSL-K-Ras-G12D mouse model to test lung cancer inhibitory effect. Then, we
dissolve the powder form of lead compound, BC-DXI-27330, in AIMP2-DX2 inhibitor
solution. For preparation compound solution, we added 1,500 pl of DMSO, 100 pl of Tween-
80, 3,000 ul of PEG-400 and vortexed well. After that, we added around 1/3 of 5,400 pul 1X
PBS in drop-by-drop manner and vortexed briefly (the solution will turn into white and get
warm). We added another 1/3 of PBS in drop-by-drop manner and residual 1/3 of PBS in
sequence and vortexed thoroughly (15% DMSO, 1% Tween-80, 30% PEG, 55% PBS, final
stock concentration is 1 mg/ml). It was diluted to 0.2 mg/ml and injected 10 pl/g ; 2 mpk/mouse.
Finally, we examined micro CT before and after treatment that conducts intraperitoneal

injection for 2 weeks.

12



RESULTS

Optimization of AIMP2-DX2:K-Ras Nano-luciferase Binary Technology

(NanoBiIT) assay

According to previous research, K-Ras is critical for cause of colorectal cancer by interaction
with AIMP2-DX2. Nano-luciferase Binary Technology (NanoBiT) assay is good tools to study
the interaction of two proteins. We set up NanoBiT assay platform to screen a small molecule
library (Fig. 1A). There are eight possible combinations of expression tag positions of each
protein, so we tested all configurations to determine the optimal orientation for fusion. Among
those pairs, the interaction of LgBiT-tagged N-terminus of AIMP2-DX2 and SmBiT-tagged N-
terminus of K-Ras gave the brightest and stable signal. LgBiT-tagged AIMP2-DX2 and K-Ras
constructs were checked for their background signal because LgBiT was responsible for
luciferase-enzyme activity (Fig. 1B). In addition, we checked that AIMP2-DX2 combined with

K-Ras at a same ratio (Fig. 1C).

Compatibility of NanoBiT assay for high-throughput screening (HTS)

There are some parameters needed to be considered for high-throughput screening. It has
to be considered these three conditions. Low CV% indicates high precision and Z’ factor
above 0.5 used as a measure of good assay quality. A series of experiments and analysis to
prove that NanoBiT assay is reliably selecting compounds having an inhibitory effect. DMSO
concentrations within 0 to 1% was at a steady state, therefore, any concentration up to 1%

DMSO can be applied to this assay (Fig. 2A). After that, each well was treated 0.1% DMSO

13



equally to confirm signal consistency of AIMP2-DX2 and K-Ras NanoBiT assay in 96-well
format. We repeated 3 times, and it was showed consistent signal in each plate and average of
CV was under 10% (Fig. 2B, C). Low-by-low, column-by-column, and plate-to-plate
statistical effect size (Z-factor) were up to 0.5. Z-factor is widely used as a measure of assay
quality, and its values between 0.5 and 1 are good for high-throughput context. In conclusion,

this assay is compatible for high-throughput screening.

Pilot screening by AIMP2-DX2:K-Ras NanoBIiT assay using FDA-approved

library compounds

Before a main research, we progressed pilot screening to test FDA-approved compounds by
using AIMP2-DX2:K-Ras NanoBIT assay (Fig. 3A). From this screening, we selected the
most effective chemical compound to make use of positive compound. Additionally, we

identified reproducibility of inhibitory effect of positive compound (Fig. 3B).

Identification of small molecule inhibitors which suppress the AIMP2-DX2:K-

Ras interaction

The inhibitory distribution for AIMP2-DX2 and K-Ras interaction about 10,000 drug-like
small molecules from KRICT or professors with a collaborative research project were
examined biochemically by high-throughput screening using AIMP2-DX2:K-Ras NanoBIT
assay. Compounds which showed more than 80% inhibition were represented as red dots.

The primary screening concentration was 3uM and its hit ratio was about 1% (Fig. 4A). In

14



sequence, a non-related protein-protein interaction, SmBIiT-PRKACA and LgBiT-
PRKARZ2A, used as the positive control of screening to identify real-hits. The binding affinity
of PRKACA:PRKARZ2A is similar to that of AIMP2-DX2:K-Ras (Fig. 4B). H460 cells and
W1-26 cells are lung cancer and normal cell line, respectively. H460 and WI-26 cells were
treated with real-hits selected for 48 hours to determine their cell viability (Fig. 4C). The end-
point cell metabolic activities were evaluated by 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. It measures the activity of mitochondrial
reductase. The primary screening concentration was 5 uM, and this experiment was repeated
three times. I selected some compounds which reduced viability of lung cancer cell but not of

normal cell.

Validation of hit compounds by dose-response NanoBiT assay and cell viability

assay

We checked the inhibitory effect of real-hit compounds in a dose-dependent manner.
Among them, BC-DXI1-09850 and BC-DX1-27330 showed the most selectivity for AIMP2-
DX2 and K-Ras interaction in comparison with PRKACA:PRKAR2A interaction (Fig. 5A).
ICso value (the half maximal inhibitory concentration) was calculated in the range of 3.5 to 8
x 107 M (Fig. 5B). After that, we tested selectivity for AIMP2-DX2 using inducible lung
cancer cells (Inducible AIMP2-DX2 cell line and inducible Empty Vector cell line) by cell
viability assay. BC-DXI-27330 reduced viability of inducible AIMP2-DX2 cells but not that
of inducible empty vector cells in a dose-dependent manner (Fig. 5C, D). Although inhibitory

concentration of BC-DXI1-09850 is lower than that of BC-DXI-27330, the former was not

15



showed selectivity for AIMP2-DX2. From this assay, BC-DXI-27330 was selected as the

primary lead for further validation research.

Tumor suppressive efficacy of BC-DXI-27330 in K-Ras driven lung cancer

model

We established LSL-K-Ras-G12D mouse model to identify lung cancer inhibitory effect.
For preparation the compound solution (I mg/ml), we dissolved the powder form of lead
compound in 15% DMSO, 1% Tween-80, 30% PEG, 55% PBS. It was injected
intraperitoneally 5 times a week, twice (2 mpk). After 2 weeks we assessed lung cancer
progression using in vivo micro CT. Compared with the vehicle-treated group as control, BC-
DXI1-27330 suppressed lung cancer growth in vivo (Fig. 6A, B). In addition, we compared
histopathological change of lung tissues. To see whether BC-DXI-27330 induced apoptosis in
tumor areas in lung, we also monitored the activation of caspase-3, a marker of cell apoptosis.
The number of activated caspase-3 increased after BC-DXI-27330 treatment in both male and
female. Furthermore, the expression level of AIMP2-DX2 and K-Ras decreased after BC-DXI-

27330 treatment (Fig. 6C, D). No weight loss observed during this experiment (Fig. 6E).

16
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Figure 1. Optimization of AIMP2-DX2:K-Ras Nano-luciferase Binary Technology
(NanoBIiT) assay

(A) The schematic model of Nano-luciferase Binary Technology (NanoBiT) assay for AIMP2-
DX2:K-Ras interaction.

(B) Eight possible combinations of luciferase tag positions. The pair of LgBiT-tagged N-
terminus of AIMP2-DX2 and SmBiT-tagged N-terminus of K-Ras generated the most stable
luminescence signal. LgBiT-tagged AIMP2-DX2 and K-Ras constructs were tested for their
background signal because LgBiT was responsible for luciferase-enzyme activity.

(C) The stoichiometry of AIMP2-DX2:K-Ras interaction. AIMP2-DX2 combined with K-Ras

at the ratio of 1:1.
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Figure 2. Compatibility of NanoBIT assay for high-throughput screening (HTS)

(A) DMSO tolerance test of AIMP2-DX2:K-Ras NanoBiT. 0~1% of DMSO concentrations
was barely changed. Therefore, any concentration within this range can be applied to this assay.
(B) and (C) Signal consistency of AIMP2-DX2:K-Ras NanoBiT assay in 96-well format.
Each well was treated in 0.1% DMSO equally. We repeated 3 times, and it was showed
consistent signal in each plate and average of CV was under 10%. Plate-to plate, column-by-
column and low-by-low statistical effect size (Z-factor) were up to 0.5. Overall, it is

compatible for high-throughput screening.
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Figure 3. Pilot screening by AIMP2-DX2:K-Ras NanoBiT assay using FDA-approved
library compounds

(A) Scatter plot distribution showing the results of the pilot screening using NanoBiT assay.
The inhibition extent for AIMP2-DX2 and K-Ras interaction about 1,000 samples was
examined by NanoBiT assay. Compounds which showed more than 80% inhibition were
represented as red dots. The primary screening concentration was SuM.

(B) Signal consistency of inhibitory effect of the most effective compound from this pilot

screening. We utilized this compound as positive compound in high-throughput screening.
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Figure 4. Identification of small molecule inhibitors which suppress the AIMP2-DX2:K-
Ras interaction

(A) Scatter plot distribution showing the results of the high-throughput screening using
AIMP2-DX2 and K-Ras NanoBiT assay. The inhibition extent of protein-protein interaction
about 10,000 samples from KRICT or professors with a collaborative research project was
examined by high-throughput screening. Compounds which showed more than 80% inhibition
were represented as red dots. The primary screening concentration was 5 uM and its hit ratio
was about 1%

(B) A non-related protein-protein interaction, SmBiT-PRKACA and LgBiT-PRKAR2A, was
used as the positive control to identify real-hits. The binding affinity of PRKACA:PRKAR2A
is similar to that of AIMP2-DX2:K-Ras.

(C) H460 and WI-26 cells were treated with real-hits for 48 hours to determine their cell
viability. The end-point cell metabolic activities were evaluated by 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The primary screening concentration was 3
uM, repeated three times. H460 cells and WI-26 cells are lung cancer and normal cell line,

respectively.

22



>

=+ AIMP2-DX2:K-Ras
-#: PRKACA:PRKARZA

=+ AIMP2-DX2:K-Ras
=-&- PRKACA:PRKAR2A

T T T
-7 -6 -5

(@ BC-DXI-27330 (Log M)

—+— AIMP2-DX2:K-Ras
-&- PRHKACA:PRKAR2A

ch==pA=cg==g,
-

g ™ g
Z 1004 2
® 2 © 2
£ ™ 5
s e 604 "'§ s 0
w
© g €@
s 404 e
= =
5 E
N .
E 7 % 5 3
(I) BC-DXI-09850 (Log M)
=+ AIMP2-DX2:K-Ras
-s- PRKACA:PRKAR2A 120
g £ 10048
2 2z
£ 804
] =
LK HI
©s £ 40
2 2
5 =
o
K 7 6 5 -10

@ BC-DXI-09857 (Log M)

BC-DXI-09850
BC-DXI-27330
BC-DXI-09857
BC-DXI-27361
BC-DXI-27345

B
@ BC-DXI-27361 (Log M)

-8 -7 -6

363.25%+81.35
521.75+£104.35
710.95£217.95
724.40+259.85
764.80+£251.54

Relative
luciferase activity (%)

0

== Ind A549_DX2
W Ind A549_EV

Cell growth inhibition (% )

Cell viability (%)

23

120

=+ AIMP2-DX2:K-Ras
-&- PRKACA:PRKAR2A

100~§-—L z
TI

804

60

‘o‘

204

o »© 3 I %
® Bc.DXI-27345 (Log M)

=

- Ind A549 DX2
-e- Ind A549_EV

100+

60

40

204




Figure 5. Validation of hit compounds by dose-response NanoBiT assay and cell viability

assay

(A) The inhibitory effect of real-hit compounds in a dose-dependent manner (3-fold dilution).

BC-DXI-09850 and BC-DXI-27330 showed the most selectivity for AIMP2-DX2 and K-Ras

interaction in comparison with PRKACA:PRKAR2A interaction.

(B) ICs0 value (the half maximal inhibitory concentration) was in the range of 3.5 to 8 x 10”7

M in NanoBiT assay.

(C) and (D) We checked selectivity for AIMP2-DX2 using inducible AIMP2-DX2 cancer cell

line and inducible empty vector cancer cell line by cell viability assay. BC-DXI-27330 only

reduced viability of inducible AIMP2-DX2 cells in a dose-dependent manner.
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Figure 6. Tumor suppressive efficacy of BC-DXI-27330 in K-Ras driven lung cancer
model

(A) and (B) The change and the representative images of inhibitory effect of lung cancer by
micro CT in LSL-K-Ras-G12D mouse model. The compound (2 mpk) was intraperitoneally
injected 10 times (5 times a week) for 2 weeks. BC-DXI-27330 suppressed lung carcinoma
growth in vivo. BC-DXI-27330-treated lung tumors reduce more than vehicle-treated tumors.
(C) and (D) Histopathological comparison of lung tissues between the control and treated
groups. Active caspase-3 positive parts are shown in red areas. The number of activated
caspase-3 increased after BC-DXI-27330 treatment in both male and female. Also, the
expression level of AIMP2-DX?2 and K-Ras decreased after hit compound treatment.

(E) No weight loss observed during this experiment.
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Figure 7. High-throughput screening workflow for AIMP2-DX2 and K-Ras interaction

inhibitors

(A) Screening workflow of AIMP2-DX2 and K-Ras interaction inhibitors. BC-DXI-27330 was
selectively inhibited AIMP2-DX2 and K-Ras interaction and suppressed lung cancer in vitro
and in vivo.

(B) Schematic model of hit compound, BC-DXI-27330, which has high possibility to be a

novel lung cancer drug.
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DISCUSSION

Aminoacyl-tRNA synthetase-interacting multifunctional protein 2 (AIMP2-F) plays a role
as a tumor suppressor and regulates cell growth and death in response to oncogenic signals.
AIMP2-DX2 is an exon 2 alternative splicing variant of AIMP2-F, and its expression increased
in cancer such as lung or colon cancer (5, 6). In this reason, AIMP2-DX2 can be studied as an
effective therapeutic strategy to regulate cancer. In previous study, AIMP2-DX2 stabilizes K-
Ras, and interaction of AIMP2-DX2 with K-Ras induces tumor growth. Therefore, AIMP2-
DX2 and K-Ras interaction is crucial for oncogenic activity and the blockage of this process
can be effective approach to suppress lung cancer.

In this research, we use to discuss strategies for discovery and characterization of small-
molecule inhibitors of protein-protein interactions. Protein-protein interactions have an
important role in many biological processes, and there is a large class of targets for human
therapeutics (18). Nano-luciferase Binary Technology (NanoBiT), the cutting-edge strategy of
high-throughput screening, can be used for intracellular detection of protein-protein
interactions (15). NanoBiT use HSV-TK promoter to minimize possible non-specific
background. We established this assay for high-throughput screening with reliable quality
control.

We tested small molecule libraries to discover anti-carcinogenic compounds by NanoBiT
assay. In this system, CHO cells were transfected with LgBiT-tagged N-terminus of AIMP2-
DX2 and SmBiT-tagged N-terminus of K-Ras to express stable luminescence signal. A total of
10,000 compounds were screened for inhibitory activity on AIMP2-DX2 and K-Ras interaction,

and 5 novel small molecule compounds were validated by various phenotypic experiments. We
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performed MTT assay to sort hit compounds without cytotoxicity activity against WI-26
(normal lung cell line). BC-DXI-27330, the lead compound from protein-protein interaction
based screening to target AIMP2-DX2 and K-Ras association, consistently reduced tumor
progress in both human cancer cells and mouse models. The efficacy against cancer was
dependent on the expression level of AIMP2-DX2 and K-Ras, but not to AIMP2. Also, we
examined the decrease of lung cancer progression in LSL-K-Ras-G12D mouse model using in
vivo micro CT imaging. The activation of caspase-3, a marker of apoptosis, is increased in lung
carcinoma and the expression level of AIMP2-DX2 and K-Ras decreased after BC-DXI-27330
treatment.

In this research, we suggested that AIMP2-DX2 and K-Ras interaction is crucial for
oncogenic activity and the inhibition of this process can be effective approach to suppress lung
cancer. To summarize, we built up AIMP2-DX2 and K-Ras NanoBiT and performed this cell-
based screening to select compounds that inhibit more than 80%. After that, we picked out
some compounds that showed cancer-selectivity and dose-dependent inhibitory effect. Lastly,
we found possible lead compound showed DX2-dependent inhibitory effect and confirmed
tumor suppressive effect. Through this high-throughput screening strategy and target validation
process, BC-DXI-27330, the lead compound from this study, will be the most therapeutic
material targeting oncogenic interaction between AIMP2-DX2 and K-Ras. In conclusion, BC-
DXI-27330 has high possibility to be a novel lung cancer drug that directly regulates the

expression of an elusive target ‘K-Ras’ (9, 10).
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