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16" Conference on Biochemical Engineering  Tatung University

P3-83 Targeted therapy of HER2/neu-positive breast cancer by
Escherichia coli carrying lycopene

Chih-Hsiang Chang (3% #1)', Chung-Jen Chiang (£ % A)>,
Yun-Peng Chao (# & m)"*

' Department of Chemical Engineering, Feng Chia Universit (£ ¥ X2/t L %)
* Department of Medical Laboratory Science and Biotechnology, China Medical
University (PRI B & X2 8K %)

Project was funded by FCU-08G27501
E-mail: cjchiang@mail.cmu.edu.tw; ypchao@fcu.edu.tw

Breast cancer is the second cause of female cancer in Taiwan. In particular, 30% of breast
cancer patients worldwide have been diagnosed as HER2/neu positive. These patients
who exhibit a poor clinical outcome and infausta prognosis are difficultly diagnosed at
the early stage. Lycopene is a potent antioxidant and well recognized as an inhibitory
agent for breast cancer. In this study, Escherichia coli was developed as a
lycopene-delivery carrier for targeted treatment of breast cancer. This was first
approached by manipulation of metabolic pathways leading to lycopene synthesis in E.
coli. In glucose fermentation, engineered E. coli was shown to produce lycopene reaching
5 mg/L. Subsequently, /pxM gene in lycopene producer strain was also deleted to reduce
cell cytotoxicity. To target HER2/neu-positive cells, an anti-HER2/neu domain was
constructed and displayed on E. coli surface via the surface anchor motif consisting of
Ipp-ompA. Finally, bactofection of tumor cells was conducted at MOI of 200:1 once every
two days. After three doses of treatment, the growth of HER2/neu-positive SKBR-3 cell
was completely arrested whereas there was no inhibitory effect on HER2/neu-negative
MDA-MB-231 cell. By staining of Annexin V, the result revealed that HER2/neu-positive
cell receiving lycopene underwent cell apoptosis. Overall, it indicates the promising use
of the proposed strategy for targeted therapy of HER2/neu-postive breast cancer. |

Keywords : human epidermal growth receptor-2, breast cancer, targeted therapy, bacterial

carrier, lycopene.
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