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W2 5 E kAP %Y £ B4 N-acetyltransferase (NAT) %% %4 4 4848 o (in vivo)
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£ 5 d Comet assay # B 2 4= 1> DNA 2. § 525 £ i&- # | * PCR it 7 DNA repair
A Fl2 x> 2 Western blotting » 47 4p B 3 Hend o dm?e 3= 4p B v Fend mE NI
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Aty 2o P2 & A LA 4 $%4: DNA Repair and gene regulation °
1. DNA Repair
DNA 2 4F 844531 L & # 7 ** B R{E £ 2 (Homologous recombinant) - % 3¢ Pir51 (protein
interacting with Rad51) & fm? p 74 it o Pirbl £ - 75 . Rad51 4§ & %8 » e # it A vk
2 %‘r o AP EHEKERBEELHT F”}Iis Afidnis c FIPIBL B REAZEZABELEHRT
B &oo #tth o PIrdl fF f Rt ¥ AL RR R A E o P oo AT 0 PirSl {r Rad51 %
T AT R R A L e PP EF o AguTy 3 o FELAE Pirbl & DNA Bk e iz
Rend i > BF 2 PSSl W ESERFOLES o

2. Gene regulation

i3 M, A TFfo2b A F) % 1 (epigenetic changes)$t R B B E R & § LA FBI &
H e kv i AR(e fRft 7 AT s BEEE Tt~ e ubiquitination), DNA 7 A it foicd] ¥4+
iz (microRNAs (miRNAs)) # :£ - MiRNAs §_21 i 3] 23 i nucleotide noncoding 4% #E+%
Fas 3o AT A EHHD NG S 20 B8 G 3 T A EE g F (3-UTR) Gk
MRNA 14 post-transcriptional & Flv 2 = 38330 7% f2 o miIRNAs A8 Aok i35 JER
AT AL RN B itd, (00 5 Ayt Pt p gt TR &
HARAE T, MRNAS &8 7, bl ® wme b, et hhpp s BY A4 £8 &4 -
MIiRNAS amm "k Fl et @4 R Fl e o A B, MIRNA &R 8 g g 3] 4 i
oA e 4 Eikehd P - BARBESFE AT 3 e FL A mRNA £ iE3
TR RSB REE E M BFE T AR RN SImICroRNA A e did o 2 15, APk
# % mMIRNAs #r Eﬁé—g fme N R T foi b PEd 8 p) o gﬁﬁg o A\ PP R eh

MIRNAs A kic Ak @ * fv B pm i A fofg iRl o
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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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B- G XFREZ
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 applied4. 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 1990s%7.
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We study the interaction of resonance structures for surface reactivity

Hydrogen Abstraction

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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