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Despite of recent advances in medical research, lung cancer is still the leading cause for cancer death in many developed countries including Taiwan.
Ideally, cancer treatments should eradicate systemic tumor at multiple sites including primary and metastatic, and also have the specificity to
discriminate between neoplastic and nonneoplastic cells. In our previous studies, we have demonstrated that mesenchymal stem cells (MSCs) were able
to target tumors lesions in vivo. Therefore, our first goal is to investigate which molecules that regulated the tumor targeting of stem cells. We
established a model to observe the migration of stem cells induced by cancer cells in vitro. Our results indicated that antibody neutralization of CXCR4
on stem cell can diminish the its migration induced by cancer cell. The second goal is to devise a novel “Trojan horse” therapeutic strategy which
consists of stem cell and protein vaccine to inhibit and prevent tumor growth. A protein vaccine was developed to recognize specifically the modified
MSCs. These modified MSCs were then introduced to infiltrate the tumor followed by the inoculation of vaccine to destroy and or inhibit tumor growth,
thereby constituting our “Trojan Horse” strategy. Our data clearly indicated that either in subcutaneous or in pulmonary tumor model, tumor
development was greatly inhibited by the combined treatment of MSCs and protein vaccine. We investigated that the efficiency of tumor suppression
was highly related with the specific immune response induced by the protein vaccine, and we also demonstrated that combined treatment inhibited tumor
growth through inducing programmed cell death. The third part of this project is to utilize optical imaging (non-invasive) technique to monitor lung
tumor formation and metastases of human lung cancer cells in a mouse model. We successfully established a non-invasive molecular imaging system for
long-term monitoring of the migration and development of luciferase-transduced human lung cancer cells. Next, we identified bone-metastatic potential
of human lung cancer cells with in vivo imaging and in vitro co-culture system. The bioluminescence imaging data demonstrated the bone-metastastic
potential of human lung cancer cells in mouse. Similarly, in vitro co-culture system showed that after 28 days of co-culturing with bone marrow cells,
bone metastases related genes such as CXCR4, PTHrP, CTGF and IL11 in the human lung cancer cells were found up-regulated. These data strongly
implicated that cancer cells promote metastases via these genes. In summary, we have demonstrated that SDF-1/CXCR4 axis was important to the
tumor-targeting of stem cells, and we have also shown that engineered MSCs could be used as an universal tumor-homing device and mediate the
anti-tumor effect of fusion protein vaccine. Therefore, this novel strategy using MSCs and protein vaccine could be a potential therapeutic intervention
for eradicating multiple cancers. In addition, we have established the animal model of bone metastases of lung cancer, and we have identified the marker
genes related to the bone metastases of lung cancer. Recent studies indicated that osteoporosis related to bone metastases of lung cancer. Thus,
senescence-accelerated mouse were performed ovariectomy to establish the animal model of osteoporosis. The results of senile ovariectomy-induced
osteoporosis in senescence-accelerated mouse have been submitted to Nature Medicine. Then, the animal model of osteoporosis showed a great

applicability in future studies of bone metastases in lung cancer.



