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The main interest of my research is to study the HER2-directed therapies in breast cancer. HER2 protein levels in
cancerous cells may be 100 times those seen in normal cells. This is most commonly a consequence of gene
amplification and occasionally due to transcriptional alterations. HER2 gene amplification leads to increased
transcription of mMRNA and synthesis of HER2 protein. In breast cancer, 92% of cases of HER2 protein
overexpression are a consequence of HER2 gene amplification. HER2 overexpression occurs in all stages of breast
carcinoma and has not been identified in benign breast disease. This suggests that HER2 is not amplified before the
onset of true malignancy. Overexpression is maintained in metastatic lesions, suggesting a continuous function for
HER2.

Down-regulation of HER2 with anti-HER2 antibodies has emerged as a viable therapeutic strategy for
HER2-overexpressing breast cancers and other tumors, providing impetus for physiologic and pharmacologic
means to achieve HER2 down-regulation. Both physiological (e.g. via EGF-induced heterodimerization with EGFR)
and pharmacological (using anti-HER2 antibodies and ansamycin antibiotics such as GA) down-regulation of
HER2 have been linked to induction of receptor ubiquitinylation, which apparently targets the modified receptor
for lysosomal and proteasomal degradation.

We have demonstrated that apigenin preferentially inhibited the growth of HER2-overexpressing breast cancer cell
lines but not the lines expressing basal levels of HER2. We also demonstrated for the first time that apigenin
induces cell growth inhibition of HER2-overexpressing breast cancer cell lines accompanied by the overexpressing
breast cancer cell lines accompanied by the induction of apoptosis processes. Investigation of the signal molecules
that may be involved during the induction of apoptotic processes showed that components of the cell survival
pathways are affected in apigenin-treated HER2-overexpressing breast cancer cell lines. We have shown that
degradation of HER2 in cells exposed to apigenin led to HER3 dephosphorylation, loss of its association with PI3K,
and a rapid decline in Akt activity. Functional inhibitors of Akt might be expected to inhibit tumor cell growth and
increase their sensitivity to stimuli that induce apoptosis. We also showed that the apigenin inhibits Akt function in
tumor cells in a complex manner. First, apigenin directly inhibited the PI3K activity, upstream mediator of Akt, and
indirectly caused an inhibitory effect on Akt kinase activity. In addition, we proposed that the apigenin-induced
cellular effects result from loss of HER2 and HER3 expression with subsequent inactivation of PI3K and Akt in
cells that are dependent on this pathway for cell proliferation and inhibition of apoptosis. Our previous study shows
that apigenin-induced degradation of mature HER2 involves polyubiquitination of HER2 and subsequent
hydrolysis by the proteasome. Apigenin-stimulated ubiquitination of HER2 occurred rapidly and was easily
detectable on anti-ubiquitin immunoblots within 1 h of adding apigenin to cells at 40 M. The ubiquitination of
HER2 occurred prior to any measurable decrease in HER2 protein levels, suggesting that conjugation of HER2 to
ubiquitin was a prerequisite to its degradation. In conclusion, the results of this study provide mechanistic evidence
that apigenin induces apoptosis by depleting HER2 protein and, in turn, suppressing the signaling of the
HER2/HER3-PI3K/Akt pathway. The apoptosis-inducing ability of apigenin, in conjunction with its low toxicity
and non-mutagenic nature, makes it a potentially effective chemopreventive and therapeutic agent against
HER2-overexpressing breast cancers.



\POPTOSIS

Proposed model for apigenin-induced apoptosis in HER2-overexpressing breast cancer cells. Apigenin induces
apoptosis through proteasomal degradation of HER2/neu and, in turn, suppress the survival signaling of
HER2/HER3-PI3K/Akt pathway. The suppression of survival signaling is also associated with induction of
cytochrome c release and caspase-3 activation in HER2-overexpressing breast cancer cell lines.
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Dr. Yit Lung Khung’s Laboratory

Introduction

Our group is currently preoccupied with addressing some of the fundamental aspects of
molecular self-assembly at the nano-level. We are particularly interested in the areas of
utilizing surface radicals to form useful bonding of biofunctional organics to silicon surface.
We are also interested in understanding and interpreting bond formation processes. Along
the way, our group often recreate many useful surface characteristics such as

anti-biofouling and surface wettability.

Research Focus

Currently, we are trying to address some of the fundamental aspects of silicon surface
reactivity and our main focus on the thermal hydrosilylation process. Covalently grafting
molecules onto silicon surfaces is still considered as one of the more important notion in the
field of surface chemistry. This is in part due to many useful applications deriving from the
silicon substrate. Depending on the type of methodology used, the overall outcome may
vary due to the vast disparities in chemical approach. Hence, it is deemed crucial to gain
insights into some of the underlying chemistry right from the onset. So far, the simplest
strategy of surface modification on silicon is the use of silanes to decorate surfaces with
useful functional moieties via silanol bond (Si-O-Si) linkage and this had been widely
applied. However, in terms of stability, this is less desirable compared to Si-C surface
linkage®. In this aspect, hydrosilylation had assumed the important role in grafting stable
Si-C bonding for years since Chidsey et al. reported the formation of Si-C on hydrogenated

silicon surface with unsaturated carbon systems in the mid 1990s67.
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At the same time, we proposed mechanism for the chain extension reaction of surface immobilized

4-ethynylaniline via surface radical traversing or hydrogen abstraction with trace oxygen.
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The Role of Autophagy in physiology and pathology

Summary

My long term goal is to reveal novel functions of autophagy in normal cellular physiology and
pathology through the analysis of the double-membrane autophagosome and autophagic machinery
using cell and animal models.

Background

Autophagy regulates cellular metabolism to protect cell from stress-caused damages through
degradation machinery. Over 20 autophagy related genes (Atg) are responsible for two major
ubiquitination-like conjugation systems. Accumulating evidence shows that autophagosome
selectively recruits cargos (aggregated protein, damaged organelle, pathogen and microRNA) in
cytosol, followed by fusion with the lysosome for degradation. In our studies, we are the first to
reveal that autophagosome selectively recruit oncogenic microRNA (miR-224) and protein (Cyclin
D1) to regulate the tumorigenesis of hepatocellular carcinoma. These data indicate that
autophagosome recognizes and recruits specific molecules followed by degradation.

Another function of autophagy called secretory autophagy (also called autosecretion or type IlI
secretion) is getting more attention. Different from the traditional degradative autophagy, the
recruited cytosolic molecules are carried by the double-membrane autophagosome and exported to
extracellular environment. However, physiological and pathological role of secretory autophagy
remains poorly understood.

AAHTEL S

1. Identification of the cargos delivered to extracellular environment through secretory
autophagy.

2. Clarification of the relationship between degradative and secretory autophagy.

3. Regulation of secretory autophagy for the therapy of tumorigenesis, diabetes mellitus and
other diseases.

We have identified a group of the proteins related to the vesicle-mediated transportation as well
as the extracellular cargos by LC/MS/MS proteomics analysis. In the future, we would like to
validate these candidate proteins and clarify their functions under normal physiological and
pathogenic conditions. For cancer studies, we have established several orthotropic cancer
models (liver, lung and bladder) and metastatic animal models (lung to lung and tail vein). For
diabetes mellitus, streptozotocin (STZ) induced type-1 DM and high fat diet induced type-I11 DM
mice models were also developed in this lab.
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