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Abstract  

The HER2/neu gene is amplified and overexpressed in 15–30% of breast cancers. The 
overexpression of this oncogene is strongly correlated with decreased survival, increased cancer 
relapse, and poor prognosis. Therapy has been successfully developed to target this oncogene, 
yet a better understanding of this oncogene will provide further insight for breast cancer biology 
and future drug development. In recent years, CRISPR-Cas9 has emerged as an efficient method 
for genetic engineering, allowing for targeted gene knockout with minimal off-target effects. 

In this study, we employed the CRISPR-Cas9 system to knock out the HER2/neu gene in breast 
cancer cells. Plasmids with guide RNAs, and Cas9, were transfected into the cells to knock out 
the HER2 gene. The transfected cells were selected by drug resistance. Then, the cells were 
sorted into the wells of a 96-well BD™ Precise plate. A Whole transcriptome amplification 
(WTA) assay was performed to obtain a gene expression profile for each cell. In this study, the 
HER2 gene knockout was performed on T47D, a ductal carcinoma derived breast cancer cell line 
with no HER2 amplification that shows low to intermediate HER2/neu expression, as well as 
SKBR3, an adenocarcinoma derived breast cancer cell line known for HER2/neu gene 
amplification and overexpression. Parental cells without gene editing were also sorted as 
individual cells for gene expression profiling comparison. The profiling of gene expression in 
HER2/neu CRISPR-Cas9 knockout cells on a single-cell level might give us insight into the 
mechanisms in these aggressive cancers that could help future drug discovery for these 
aggressive cancer types. 
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