
ÁElderly patients with acute myeloid leukemia (AML) are 
ineligible for standard intensive chemotherapy. Thus, their 
clinical management remains challenging. 

ÁAs alternative strategies, less-intensive regimens with 
hypomethylatingagents (HMAs) alone or in combination 
with the BCL-2 inhibitor venetoclax(VCX) are currently being 
used in these unfit patients. 

ÁDue to low response rates and adverse events of 
conventional HMAs, novel HMAs that elicit enhanced 
efficacy and reduce mortality rates are required. 

ÁA novel HMA, 5-aza-4 -thio-н-deoxycytidine (NTX-301), 
showed a promising preliminary result for the safety and 
efficacy.

Á The antileukemic activity, mechanisms of action (MoAs), and 
predictive biomarkers of NTX-301 are not yet understood.

ÁWe aim to thoroughly investigate the experimental and 
preclinical efficacy of NTX-301 through comparative 
analyses with conventional agents decitabine(DAC) and 
azacitidine(AZA), which have been well defined as 
therapeutics for AML. 

Á To comprehensively evaluate the anticancer activity of NTX-
301, we examined the viability of 200 cancer cell lines (CCLs) 
upon NTX-301 treatment based on two sensitivity metrics: 
the IC50 and the area under the dose-response curve (AUC).

Á To assess the antileukemic activity of NTX-301, we 
performed in vitro cell-based phenotypic assays, including 
assays to analyze cell viability, cell cycle, apoptosis, and AML 
cell differentiation.

Á We evaluated the preclinical efficacy of NTX-301 as 
monotherapy and in combination with VCX by establishing 
six different mouse models encompassing both systemic 
and subcutaneous xenografts. 

Á To identify the MoAsunderlying the antileukemic activity 
and the predictive biomarkers of NTX-301, we analyzed 
multiomicsdata. 

×Sensitivity profiling of NTX-301 across 199 cancer cell lines 
(CCLs)

ÁConsistent with the current use of HMAs as therapeutics for 
hematologic malignancies, NTX-301 displayed skewed 
sensitivity toward CCLs of hematopoietic origin.

ÁCompared with the median AUC of hematopoietic CCLs, 
NTX-301 achieved higher efficacy in 21.3% of solid CCLs, 
whereas DAC achieved higher efficacy in only 0.89% of solid 
CCLs. 

ÁThus, sensitivity profiling revealed that NTX-301 not only 
primarily sensitizes hematologic malignancies but also has 
better efficacy than conventional HMAs against solid 
cancers.

Byungho Lim1, Dabin Yoo1, Kyung-jin Cho1, Daeun Choi1, Myoung Eun Jung1, Doo Young Jung2, Jin Soo Lee2, Younghwa

Chun2, Areum Go2, Ha Young Lee2 and Gildon Choi1

1. Korea Research Institute of Chemical Technology, Daejeon, Republic of Korea

2. Pinotbio, Suwon, Republic of Korea

A STUDY ON THE PRECLINICAL EFFICACY, UNDERLYING MECHANISMS , AND 

SENSITIVITY MARKERS OF A NOVEL HYPOMETHYLATING AGENT NTX -301 

IN ACUTE MYELOID LEUKEMIA

INTRODUCTION

AIM

METHOD

RESULTS

0.015625 0.0625 0.25 1 4 16 64

Breast

Female GU

Skin

CNS

Pancreas

Lung

Endocrine

Bladder

Liver

Prostate

Soft tissue

Colon

Stomach

H&N

Kidney

Blood

        Odds ratio

Blood (20.20%)
Kidney (4.04%)
H&N (5.05%)
Stomach (1.52%)
Colon (9.09%)
SC tissue (7.07%)
Prostate (2.02%)
Liver (1.01%)
Bladder (5.56%)
Endocrine (2.53%)
Lung (7.58%)
Pancreas (5.56%)
CNS (7.58%)
Skin (8.59%)
Female GU (5.56%)
Breast (7.07%)

×Comparative analysis reveals the superior antileukemic 
activity of NTX-301

× In vitro cell-based assays

ÁThe superior antileukemic activity of NTX-301 was attributed 
to its more effective induction of cytotoxicity (A), cell cycle 
arrest(B), apoptosis (C), and differentiation (D).
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× In vivo mouse studies

ÁPreclinical studies demonstrated the improved antileukemic activity, 
tolerability, and survival outcomes of NTX-301.

CONCLUSION

×Transcriptome analysis reveals the antileukemic MoAsof NTX-301

ÁNTX-301 promoted greater transcriptional reprogramming toward a 
normal myeloid-like signature, accompanied by stronger suppression of 
the leukemic stem cell signature.

ÁNTX-301 activated biological processes such as the DNA damage 
response (DDR), the p53 pathway, the immune response, and apoptosis. 

Á These findings highlight the improved therapeutic index of NTX-301 and the underlying mechanisms and predictive biomarkers, providing a rationale for its clinical development.

Á Our study will enhance our understanding of NTX-301 and contribute to patient stratification during clinical development, thus guiding a novel therapeutic option for elderly 
patients with AML. 

×Clinical benefits of the antileukemic MoAsof NTX-301 in combination 
with the BCL-2 inhibitor venetoclax

ÁNTX-301 triggered more marked transcriptional reprogramming toward 
sensitivity to VCX than did DAC; it significantly up- and downregulated 
genes driving sensitivity and resistance, respectively, thus priming AML 
cells for higher sensitivity.

ÁThe combination of NTX-301+VCX resulted in a combination index (CI) 
implying greater synergy than DAC+VCX and achieved complete tumor 
remission and prolonged survival.

×Predictive biomarkers associated with sensitivity/resistance to NTX-301

Á Integrative analysis of multiomicsdata and sensitivity profiles in 199 CCLs 
revealed a methylome-based marker DMR352, mutations frequently 
occurring in nonresponders in three genes, TP53, RB1, and NSD1, and 
mTOR-driven intrinsic resistance. 

Vehicle

NTX

AZA

NES: 1.97

Nominal p: 0.0

FDR q: 0.0

E
n
ri

c
h
m

e
n
t 

s
c
o
re

Normal myeloid-like signature

DAC NTX

NES: 2.03

Nominal p: 0.0

FDR q: 0.0

DAC Con NTX Con

DAC

Leukemic stem cell signature

NES: -1.71

Nominal p: 0.0

FDR q: 0.010

NES: -2.69

Nominal p: 0.0

FDR q: 0.0

DAC Con NTX Con

NTX

MV4-11 (p53 WT)

3
0

7
 g

e
n

e
s

U
p

_
C

lu
s
te

r

D
M

S
O

D
A

C

N
T

X

0 2 4 6 8

Macrophage markers

TP53 pathway

Apoptosis

DDR

-Log10(P-value)

2
5

7
 g

e
n

e
s

D
n

_
C

lu
s
te

r

0 5 10 15 20

Pyrimidine metabolism

Cell Cycle

SREBP signalling

DNA Replication

Cholesterol Biosynthesis

-Log10(P-value)

Pathways

Low

High

DAC
DMSO

NTX-301

Chk1

pChk1_S345

Actin

p53

pH2AX_S139

CDC25A

Z-score: 4.86

P-value: 2.33E-23

p53

Genes regulating venetoclax sensitivity

E
n
ri

c
h
m

e
n
t 

s
c
o
re

NES: 1.35

Nominal p: 0.071

FDR q: 0.047

NES: 1.54

Nominal p: 0.010

FDR q: 0.038

DAC NTX

DAC Con NTX Con

Genes regulating venetoclax resistance

NES: -0.93

Nominal p: 0.65

FDR q: 0.61

NES: -1.92

Nominal p: 0.0

FDR q: 0.0

E
n
ri

c
h
m

e
n
t 

s
c
o
re

DAC Con NTX Con

DAC NTX

Venetoclax

N
T

X
D

A
C

uM 0.014 0.041 0.12 0.37 1.1 3.3 10

1 0.13 0.09 0.08 0.17 0.29 0.52 1.56 

0.5 0.25 0.14 0.11 0.21 0.61 0.68 1.55 

0.25 0.56 0.20 0.23 0.18 0.47 1.04 2.05 

0.13 1.01 0.33 0.26 0.20 0.68 0.85 3.13 

0.063 1.25 0.57 0.38 0.39 0.35 0.85 2.05 

uM 0.014 0.041 0.12 0.37 1.1 3.3 10

1 0.66 0.29 0.20 0.41 0.68 0.98 2.98 

0.5 0.94 0.39 0.35 0.62 0.60 1.18 3.59 

0.25 1.27 0.89 0.35 0.46 0.68 0.98 3.59 

0.13 1.72 0.65 0.46 0.81 1.14 1.81 5.49 

0.063 1.75 0.70 0.47 0.49 1.30 1.39 0.80 13 15 17 19 21 23 25 27 29 31 33 35

0

200

400

600

800

1000

1200

1400

Days post tumor inoculation

T
u
m

o
r 

v
o
lu

m
e
 (

m
m

3
)

Vehicle

NTX(2.0)

NTX(0.5) + VCX(50)

NTX(1.0) + VCX(50)

NTX(2.0) + VCX(50)

AZA(2.5) + VCX(50)

AZA(5.0)

VCX(50)

***

***

***

**
*

0 10 20 30 40 50 60 70

0

25

50

75

100

Days elapsed

P
ro

b
a
b
ili

ty
 o

f 
s
u
rv

iv
a
l

Vehicle

NTX(2.0)

NTX(0.5)+VCX(100)

NTX(1.0)+VCX(100)

AZA(2.5)+VCX(100)

VCX(100)

TranscriptomeMutation

352 DMRs

DNA methylation

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

0

2

4

6

8

Regression coefficient

-L
o
g
(P

-v
a
lu

e
)

-2
.5

-2
.0

-1
.5

-1
.0

-0
.5 0.

0
0.

5
1.

0
1.

5
2.

0
2.

5

0

1

2

3

4

Log2 fold-change (NR-R)

-L
o
g
(P

-v
a
lu

e
)

NSD1

TP53
RB1

Blood cells

P = 0.0004

r = 0.63

Resistance-associated pathway

uM 0.005 0.014 0.041 0.12 0.37 1.11 3.33 10

0.01 1.84 1.82 1.51 1.37 0.42 0.47 1.10 3.21 

0.03 1.18 1.05 1.00 0.80 0.35 0.42 1.06 3.10 

0.1 0.77 0.64 0.60 0.58 0.42 0.37 0.75 2.07 

N
T

X

AZD8055

CI<1 

�&�,�•��


