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In recent studies, the inhibition of autophagy appears to enhance the 

sensitivity of cancer cells towards anti-cancer drugs. 



Background

Histone deacetylase inhibitor (HDAC inhibitor)

Emerging as an exciting new class of potential anticancer agents

Anti-cancer mechanisms are still under investigation

Induce pro-apoptotic Bax proteinü Induce pro-apoptotic Bax protein

ü Inhibit anti-apoptotic Bcl-2 protein

ü Suppress NF-kB

ü Induce G2/M phase arrest in the cells

Induce the death of cancer cells Anticancer Drugs. 2002;13(1):1-13
Int J Oncol. 2004;25:1509-1519
Oncogene. 2007;26:1351-1356



Histone deacetylase inhibitor (HDAC inhibitor)

ü Hydroxamic acids

ü Cyclic peptides

ü Aliphatic acids MHY 218 

Background

ü Aliphatic acids

ü Benzamides (a novel synthetic hydroxamic acid-based 
HDAC inhibitor)

MHY 218 

Ø N1-hydroxy-N8-(4-phenoxyphenol)octanedianide



MHY 218

ü MHY218 possessed more potent anticancer effect comparable to 

suberoylanilide hydroxamic acid (SAHA, also known as vorinostat) 

against both ovarian and breast cancer in vivo animal models.

Background

against both ovarian and breast cancer in vivo animal models.

ü MHY218 suppressed growth of HCT116 human colon cancer cells 

through down-regulation of NF-kB. Int J Oncol. 2014;44:256-264

Int J Oncol. 2010;37:419-428

Invest New Drugs. 2011;30:1887-1898



Aims of this study

To determine whether MHY218 can induce apoptotic cell death 

in AGS human gastric cancer cells

Aim

6

To determine whether MHY218 can induce autophagy in AGS cells

To determine whether inhibition of autophagy can potentiate 

the proapoptotic effect of MHY218



Cell line – Human gastric cancer AGS cells

Compound – MHY 218 (prepared by prof. Hyung Ryong Moon, 
Dept. of Manufacturing Pharmacy, PNU)

Cell viability by MTT assay

Nuclear staining with Hoechst 33342

Materials 
& Methods

Nuclear staining with Hoechst 33342

Analysis of apoptosis by Annexin V/PI staining

Flow cytometric analysis for measurement of Sub G1 phase

DNA fragment assay

Caspase activity assay

Western blot analysis



Detection of acridine vesicular organelles (AVOs)

GFP-LC3 transient transfection

Autophagy inhibitors

3-Methyladenine (3-MA)

LY294002 (LY)

Materials 
& Methods

3-Methyladenine (3-MA)

Chloroquine (CQ)

Bafilomycin A1 (Baf-A1)

LY294002



Effect of MHY218 on the viability of AGS cells

MTT assay

Results

(*p < 0.05, **p < 0.01, and ***p < 0.001 vs. vehicle-treated control cells)



Induction of apoptosis in AGS cells by MHY218

Results

Contrast 
microscopy

Hoechst 33342 
staining

microscopy



AnnexinV/PI 

Induction of apoptosis in AGS cells by MHY218

Results

7.3% 21.4%

AnnexinV/PI 
staining

38.1% 49.3%



Cell cycle 

Induction of apoptosis in AGS cells by MHY218

Results

Cell cycle 
analysis

(*p < 0.05 and **p < 0.01 vs. vehicle-treated control cells)



Induction of apoptosis in AGS cells by MHY218

Results

DNA f ragment assay 



Effects of MHY218 on apoptotic protein expressions

Results

Western blot analysis



Effects of MHY218 on apoptotic protein expressions

Results

26.7%

16.0%



(1) MHY218 promote cell death in AGS cells via apoptosis with 

the involvement of both intrinsic and extrinsic pathways.

(1) MHY218 promote cell death in AGS cells via apoptosis with 

the involvement of both intrinsic and extrinsic pathways.

(2) MHY218-induced apoptosis in AGS cells is partially 

mediated by activating caspase-cascade.

(2) MHY218-induced apoptosis in AGS cells is partially 

mediated by activating caspase-cascade.



Induction of autophagy in AGS cells by MHY218
Results

(*p < 0.05 vs. vehicle-treated control cells)



Role of autophagy inhibitors on MHY218-induced apoptosis
Results

Autophagy inhibitors

3-Methyladenine (3-MA)

LY294002 (LY)

Chloroquine (CQ)
Pretreatment for 1 hour

Chloroquine (CQ)

Bafilomycin A1 (Baf-A1)

Treatment for 24 hours MHY218

&

Annexin V/PI staining & Western blot analysis



Role of autophagy inhibitors on MHY218-induced apoptosis
Results



Role of autophagy inhibitors on MHY218-induced apoptosis
Results

The inhibition of autophagy enhanced MHY218-induced 
apoptosis in AGS cells.
The inhibition of autophagy enhanced MHY218-induced 
apoptosis in AGS cells.



Summary

(1) MHY218 induced apoptosis and autophagy in AGS cells.

(2) MHY218-induced apoptosis in AGS cells was enhanced 

by autophagy inhibitors.



Conclusion

In conclusion, these results suggest new insight into the role of

MHY218 as a potential antitumor agent, and the combination of

MHY218 with an autophagy inhibitor might be a useful candidate forMHY218 with an autophagy inhibitor might be a useful candidate for

chemoprevention and/or treatment of gastric cancer.
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SAHA 
(suberoylanilide hydroxamic acid)

“The first HDAC inhibitor to be approved by the US FDA”

Background

MHY 218 

“Selectively inhibition of HDAC isoenzyme”



Chromosome Nucleosome

Nucleosome Histone

Background

Activation of TranscriptionRepression of Transcription

HDAC 
inhibitor

(+)

(-)



Apoptosis

ü Extrinsic pathway : TNF receptor → activation of caspase 8 → activation of caspase 3 
→ apoptosis 

ü Intrinsic pathway : mitochondria → release of cytochrome c → activation of caspase 9 
→ activation of caspase 3 → apoptosis 



Autophagy
= “Self -eating”



Autophagy

LY294002


