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Purpose 
 
Our laboratory has been using stably transfected mammalian cell lines that                      
over-express human transporter proteins to predict and characterize                               
drug-transporter interactions. All the data on growth, feeding and transporter QC 
measurements on our cells is captured in an electronic database. We have utilized this 
database for trend analysis (data mining) to detect such effects as changes in serum 
lots, phenotypic drift and relative reproducibility of QC parameters on the long term 
performance of our cell lines. Here we report an example using this analysis to detect 
phenotypic drift in transporter activity in a bi-directional assay and to ascertain the 
cause of this drift.  

Methods 

Conclusions 
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Results 

A proprietary, digital notebook application was developed to track all steps in the cell 
culturing process and to collect relevant QC results associated with the growing cells.  
It is 21 CFR compliant, web-based, and allows users to track cells, reagents and 
equipment using barcodes as unique identifiers.  In addition, it has the ability to graph 
trending analysis information per cell line, cell batch, QC compound and date range.  
The application also supports export to Excel for further analysis. 

Our laboratory uses an MDCK cell line stably transfected with human BCRP to 
determine BCRP substrates and inhibitors in a bidirectional assay format. We noted 
that after continuous passaging, the BCRP activity of the cells, as measured by their 
cladribine efflux ratio, started to decline significantly. When we thawed fresh vials of 
these cells, the efflux ratios were high, but also declined with time in culture. We 
performed a trend analysis on the culture conditions and QC results for this cell line 
and discovered that the most significant variable associated with the decline was cell 
passage number. Other variables investigated, such as serum lot, medium lot, or 
scientist, were not strongly associated with activity loss. Using this analysis, we 
implemented CAPA measures to assure that no cells older than passage 23-25 were 
used on our assay plates and began subcloning our original stock of cells to try and 
isolate a more stable line. This entire investigation took a few hours compared to the 
days it would have taken using paper records and cross-referencing notebooks, feeding 
logs, and paper printouts of QC results. 

Capturing cell culture and QC data electronically greatly facilitated CAPA investigations 
of cell-based assay performance and helped ascertain the key variable leading to 
phenotypic drift of a human BCRP-expressing MDCK cell line. Implementation of this 
process across all cell lines used for in vitro transporter drug interaction assays helps 
insure that reproducible and stable results are obtained. 

Fig. 2 Problem:  QC failures were observed within  
a one year period from 13Jul2013-13Jul2014 for  
the MDCK cell line over-expressing BCRP.   
Data was graphed using CellPort Analytics.  

Fig. 1: Accessing CellPort Analytics software 

Fig. 3  Attempt #1:  Examined changes in FBS lots, 
however one lot of FBS was used most of the year 
in question.  Therefore, changing lots of FBS 
cannot be responsible for the failing QCs. 

Fig. 4  Attempt #2:  Examined which scientists performed the work, however the 
same scientist was responsible for the failing and passing QCs.  Therefore, the QC 
failures are not directly correlated with the scientist. 

Fig. 5  Image from CellPort Analytics depicting the variables available in the graphing 
screen.  Parameters set were used to develop the graph in image 6. 

Fig. 6 Attempt #3:  Examined data by looking at trends within each vial thaw.  Saw 
failures for MDCK-BCRP cell line beginning at P23.   
Solution:  Began thawing a new vial of cells proactively prior to passage 23 instead of 
waiting for QC failures to appear. Improvement in QC passing rate is evident 
beginning with the turquoise data set (indicated by blue arrow). 
Result:  Have been able to effectively keep a supply of MDCK-BCRP cells  that pass QC 
available for customer studies using this approach. 
 

Fig. 7 This image depicts the screen in CellPort Analytics 
for one batch of cells including reagent information, cell 
viability data, and storage information.  A “High Passage 
Alert” in yellow is a feature of the software to remind 
scientists when a new vial thaw is needed.  Additionally, 
CellPort analytics uses electronic signatures to ensure 
21CFR Part 11 compliance. 
 

Fig. 8 Scanning the barcode of a batch of 
MDCK-BCRP plated cells. 


