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Abstract:

Hepatocyte growth factor (HGF) was originally discovered as 

a mitogenic protein for mature hepatocytes (figure). HGF has 

four repeat of unique structural domain, Kringle domains. HGF 

exerts various biological activities, including cell proliferation, 

3-D morphogenesis, migration, and anti-apoptosis in diverse 

biological processes. The receptor for HGF is Met tyrosine 

kinase. HGF plays critical roles in dynamic morphogenesis 

and regeneration of various tissues such as the liver. Met 

receptor in injured tissue is activated upon HGF-binding, 

whereas Met receptor in non-injured tissues is not susceptible 

to activation even after HGF-stimulation, suggesting an 

unique injury-related mechanism for selective Met activation 

in injured tissues. In cancer tissues, however, aberrant 

activation of the Met/HGF receptor is tightly associated with 

malignant progression of cancer, i.e., 3-D invasion, metastasis, 

angiogenesis, and drug resistance. 

Abstract:

Breast cancer is a malignant tumor that develops from 

an uncontrolled growth of mammary cells. Women with 

inherited genetic mutations in BRCA1 (Breast cancer type 

susceptibility 1 gene) have a high risk for developing breast 

cancer. The role of BRCA1 in DNA damage repair and cell 

cycle checkpoint regulation is at least partially mediated by 

different BRCA1 associated complexes. We are interesting 

in a new BRCA1 associated complex, BRCA1-A complex, 

which functions as a key adaptor for recruitment of BRCA1 

to the DNA damage site via K63 ubiquitin signaling and 

plays an important role in G2/M checkpoint control. The 

BRCA1 A-complex contains at least five components, 

including Abraxas, Rap80, BRE, Brcc36 and NBA1. Our 

work is to investigate the role of each player in the DNA 

damage repair signaling pathways as well as in its role in 

cancer progression. 

We identified that Rap80 possesses a SUMO-interacting 

motif (SIM), capable of binding specifically to SUMO2/3 

conjugates, and forms a tandem SIM-UIM-UIM motif at its 

N-terminus. Both the SIM and UIM (Ubiquitin-interacting 

motif) domains are required for efficient recruitment of 

Rap80 to DSBs immediately after damage and confer 

cellular resistance to ionizing radiation. Our findings 

During the past few decades, the success of drug development 

targeting growth factors and their receptor tyrosine kinases 

in human cancer has triggered new therapeutic strategy for 

treating cancer. Based on its close involvement — not only 

in tumor development, invasion, and metastasis but also in 

resistance to anticancer therapies — the HGF Met pathway has 

become a hot target in anticancer drug development. Different 

types of HGF-Met inhibitors have been developed, including 

NK4 (a competitive inhibitor and a fragment of HGF), small 

molecule inhibitors for Met tyrosine kinase, and neutralizing 

monoclonal antibodies against HGF or Met. Preclinical and 

clinical development of HGF-Met inhibitors will provide 

further advance in molecular targeted therapy of cancer.
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propose a model in which SUMO and Ub modification is 

coordinated to recruit Rap80 and BRCA1 to DNA damage 

sites. 

In addition, we revealed that the other two components in 

A-complex, NBA1 and BRE, are critical for maintaining 

the integrity of BRCA1 A-complex. We provided evidence 

that NBA1 interacts with BRE through a C-terminal 

conserved motif of the NBA1 protein and a C-terminal 

UEV domain of the BRE protein. Furthermore, the NBA1-

BREinteraction is required for cellular resistance to ionizing 

irradiation and Brca1’s recruitment to the DNA damage site. 

Together, these studies reveal critical interactions required 

for the formation and function of Brca1 A-complex.

Currently, we are interested in understanding the broader 

roles of BRCA1 A-complex in modulating in a variety 

of biological processes and disease models, with the 

focus on mammary duct morphogenesis and breast 

cancer carcinogenesis. We will employ a combination of 

approaches including conventional biochemistry, molecular 

and cellular biology as well as the cellular differentiation 

technology to address these questions. Our long-term goal 

is to understand how disruption of the mammary duct 

differentiation leads to breast cancer development.

Tumor Biology and Drug Discovery Targeting HGF-Met Multiple Roles of the BRCA1  A Complex: From DNA 
Damage Repair to Mammary Duct Morphogenesis
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Abstract:

Throughout the process of tumor metastasis, microenvironment 

surrounding tumors regulates tumor cell  migration, 

proliferation and survival. Modification of extracellular matrix 

(ECM), whose major components are collagen, fibronectin and 

so on, is one of initial steps for tumor invasion and metastasis. 

Matrix metalloproteinases (MMPs) may play important 

roles in it. In 1994 we identified first membrane-type MMP 

(MT1-MMP) as an activator of MMP-2 (1). Among 23 

human MMPs so far reported, MT1-MMP is one of the most 

attractive candidates. Although MT1-MMP was first identified 

as an activator of MMP-2, later its multi functions at cell-

ECM interface were demonstrated to contribute to malignant 

phenotype of tumor cells. A lot of molecules have already been 

identified as substrates for MT1-MMP, which are relevant to 

tumor malignancy. They are ECM components (2), cell surface 

receptors e.g. CD44 and syndecan-1(3), and small ligand 

molecules e.g. KiSS-1/metastin (4).

Collagen matrix acts as physical barrier for tumor-cell 

invasion, but at the same time it provides cells with various 

signals for growth, survival, differentiation, migration and 

so on. Extra-cellular signal regulated kinase (ERK), which is 

the central molecule to transduce these signals, is activated 

in cells cultured in type I collagen matrix or on collagen 

Abstract:

Breast cancer is a malignant tumor that develops from 

an uncontrolled growth of mammary cells. Women with 

inherited genetic mutations in BRCA1 (Breast cancer type 

susceptibility 1 gene) have a high risk for developing breast 

cancer. The role of BRCA1 in DNA damage repair and cell 

cycle checkpoint regulation is at least partially mediated by 

different BRCA1 associated complexes. We are interesting 

in a new BRCA1 associated complex, BRCA1-A complex, 

which functions as a key adaptor for recruitment of BRCA1 

to the DNA damage site via K63 ubiquitin signaling and 

plays an important role in G2/M checkpoint control. The 

BRCA1 A-complex contains at least five components, 

including Abraxas, Rap80, BRE, Brcc36 and NBA1. Our 

work is to investigate the role of each player in the DNA 

damage repair signaling pathways as well as in its role in 

cancer progression. 

We identified that Rap80 possesses a SUMO-interacting 

motif (SIM), capable of binding specifically to SUMO2/3 

conjugates, and forms a tandem SIM-UIM-UIM motif at its 

N-terminus. Both the SIM and UIM (Ubiquitin-interacting 

motif) domains are required for efficient recruitment of 

Rap80 to DSBs immediately after damage and confer 

cellular resistance to ionizing radiation. Our findings propose 

sheet through interaction with integrins. However, sustained 

activation of ERK requires turnover of focal adhesions, where 

integrins interact with ECM. Degradation of ECM at focal 

adhesions accelerates the turnover, in which MT1-MMP plays 

a central role (5). Thus, inhibition of MT1-MMP reduces not 

only tumor cell invasion/migration but also cell proliferation/

survival of tumor cells in collagen matrix. We re-evaluated 

the pathological significance of MMP-2-activation function 

of MT1-MMP (6). Another substrate of MT1-MMP, which 

we are most interested in at the moment, is a membrane-type 

serine protease inhibitor Hepatocyte Growth Factor Activator 

Inhibitor-1 (HAI-1) (7). An understanding of the functions 

of MT1-MMP could supply clues for developing novel 

therapeutic strategies targeting MT1-MMP.
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a model in which SUMO and Ub modification is coordinated 

to recruit Rap80 and BRCA1 to DNA damage sites. 

In addition, we revealed that the other two components in 

A-complex, NBA1 and BRE, are critical for maintaining the 

integrity of BRCA1 A-complex. We provided evidence that 

NBA1 interacts with BRE through a C-terminal conserved 

motif of the NBA1 protein and a C-terminal UEV domain 

of the BRE protein. Furthermore, the NBA1-BREinteraction 

is required for cellular resistance to ionizing irradiation and 

Brca1’s recruitment to the DNA damage site. Together, these 

studies reveal critical interactions required for the formation 

and function of Brca1 A-complex.

Currently, we are interested in understanding the broader 

roles of BRCA1 A-complex in modulating in a variety 

of biological processes and disease models, with the 

focus on mammary duct morphogenesis and breast 

cancer carcinogenesis. We will employ a combination of 

approaches including conventional biochemistry, molecular 

and cellular biology as well as the cellular differentiation 

technology to address these questions. Our long-term goal 

is to understand how disruption of the mammary duct 

differentiation leads to breast cancer development.

Roles of Membrane-Type Matrix Metalloproteinase-1 
in Tumor Invasion

CD59 Confers Resistance to Antibody-Based 
Therapy on Cancer Cells
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Abstract:

Lung cancer is the leading cause of malignancy related 

death worldwide, including China and Japan. Recent 

advances in molecular biology have led to the identification 

of new molecular targets, such as mutations in EGFR 

and rearrangements of ALK, ROS-1, and RET, in lung 

adenocarcinoma. Dramatic response has been achieved 

with EGFR inhibitors and an ALK inhibitor in lung cancer 

expressing corresponding targets. However, cancer cells 

acquire resistance to these drugs and cause recurrence. Known 

major mechanisms for resistance to molecular targeted drugs 

include gatekeeper mutations in the target gene and activation 

of bypass survival signal via receptors other than the target 

Abstract:

Disease based sample procurement is of important 

for Tissue Banks in Cancer Centers affiliated to 

Universities, in order to provide high quality samples 

for translational medicine and personalized medicne. 

A number of aspects should be taken into account 

including ethics/informed consent, stakeholders, patient 

confidential, financial support and tissue bank recovery 

receptors. The latter mechanism can involve receptor gene 

amplification and ligand-triggered receptor activation as well. 

For example, HGF, the ligand of a tyrosine kinase receptor 

Met, activates Met and the downstream PI3K/Akt pathway 

and triggers resistance to EGFR inhibitors in EGFR mutant 

cancer cells. Moreover, EGFR ligands activate EGFR and 

downstream pathways and trigger resistance to ALK inhibitor 

in EML4-ALK cancer cells. These observations indicate 

that signals from oncogenic driver and ligand-triggered 

bypass signals must be simultaneously blocked to avoid the 

resistance. This talk will focus on new molecular targets and 

molecular mechanisms of resistance to molecular targeted 

drugs in lung cancer. 

etc. Quality is a key issue in biobanking activities. 

The results derived from studies based on bad quality 

samples will affect the whole scientific society. It would 

take a long time to eliminate the influence from the 

wrong results and the deriving interpretation. In this 

abstract we would discuss the quality control at RNA 

and protein level to attract attention from both biobank 

staff and scientists.

Molecular Targeted Therapy For Lung Cancer Cancer Center Tissue Bank Management
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