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Abstract

According to the tumor stem cells hypothesis, tumors originate in the
proliferation and differentiation of tumorstem cells. Conventional radiotherapy and
chemotherapy can only kill the non-tumorigenic tumor cells, causing tumors to
shrink or even disappear. However, like the normal stem cells, cancer stem cells
have higher ability to resist radiotherapy and chemotherapy. When the treatment
stops, tumor stem cells are able to proliferation and induce neoplasia again.
Transcription factor Oct4 and Nanog participate in the self-renewing of embryonic
stem cells and primordial germ cells. They are both necessary for maintaining cell
totipotency and their expression level will reduce or disappear in the differentiated or
mature organization. However, in the recent research, Oct4 and Nanog are found
expressing in the tumor tissue, and the expression level is correlated with tumor
malignancy. This is consistent with the theory that tumor stem cells exist in tumors,
and their function in tumor stem cells has to be studied further. It has been proved
that there are cancer stem cells in breast cancer and breast caner stem cells play a
key role in the occurrence and development of breast cancer. We explored the
expression and significance of Oct4 and Nanog in breast cancer stem cells by RNA
interference 1n this study.

First, we isolated breast cancer stem cells from MDAMB231 cells by
serum-free culturing technology and detected their stem cell properties through
measuring the cell surface markers and study the resistance to paclitaxel and
tumorigenicity in mouse. Second, we analysed the expression of Oct4 and Nanog in
breast cancer stem cells by Real-Time PCR and Westen Blot. After that, we down
regulated the expression of Oct4 and Nanog respectively by siRNA and studied the
interaction of Oct4 and Nanog in breast cancer stem cells. Finally, we determined the
impact of resistance to chemotherapy drugs pacliaxel of breast cancer stem cells

after Oct4 and Nanog being down-regulated respectively.
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Through the above study, we found that some of the MDAMB231 cells that
were able to survive in serum-free medium had higher tumorigenicity and stronger
resistance to chemotherapy drugs than ordinary MDAMB231 cells. This cell
subpopulation could be considered as breast cancer stem cells. When the expression
of Oct4 in breast cancer stem cells was reduced, the Nanog expression became
downward in response. Also, the Oct4 expression reduced when the Nanog was
down regulated. Down-regulation of Oct4 and Nanog expression separately could
decrease the capacity of breast cancer stem cells to resist chemotherapy dirugs. Based
on the above, We proved that the transcription factors Oct4 and Nanog play a role in
breast cancer stem cells and are related to their chemotherapy drugs resistance.

Keywords: Transcription Factor; Breast Neoplasms; Tumor Stem Cells
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