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Figure 2. Organoid explant culture.  Organoids were placed in culture 
using luminal and basal cell medium to induce cell migration.  A) Organoid 
after 5 days culture in culture. B)  Confluent cells from explant culture in 
luminal medium. C) Confluent cells from organoid explant culture in basal 
cell medium. 

Organoid isolation, subculture, and magnetic separation: 
Normal human mammary epithelial cells (HMEC) can be 
cultured readily, and a number of immortalized lines have 
been derived.  The distinguishing feature of these cells is that 
they almost uniformly express a strong basal phenotype.  Cells 
with basal properties seem to adhere better to plastic, 
proliferate more rapidly, and divide more often than cells with 
luminal characteristics [Cattoretti, 1988; Ince, 2007]. 
Antibody-linked magnetic beads were used to isolate 
essentially pure populations of both basal and luminal 
mammary epithelial cells from organoid explant cultures using 
either CD227 or CD10 antibodies [Clarke, 1994;Dairkee, 
1993]. 

Figure 1.  Normal breast tissue stained with the Ber-EP4 antibody (left ) 
and a parallel section stained with the CALLA antibody (right ).  Note the 
inverse staining pattern for basal and luminal cells with these two 
antibodies, with the Ber-EP4 primarily staining the luminal cells and 
CALLA reacting with the basal cells. 
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Figure 3. MACS separation of organoid explant cultures.  Explant 
cultures grown in MBCM or DFCI media were immunopurified using 
CD10 (A-C) or MUC1 (D-F) antibodies, respectively.  A) CD10 purified 
cells in MBCM; D) MUC1 purified cells in DFCI.  Each lot was analyzed 
by flow cytometry using CD10-APC (B and E) and MUC1-FITC antibodies 
(C and F). 

Cell yields: To determine whether the immunopurification 
method to isolate basal and luminal cells would provide 
enough cells for commercialization, we analyzed the yields 
from several different donor lots of breast tissue.   

Table 1: Basal and luminal cell yields. Table shows the basal and luminal 
cell yields from five donor tissue lots. Total cell yields were extrapolated to 
include entire tissue sample. 

Cell specific gene expression: To determine if the cells 
isolated by immunopurification showed basal and luminal 
specific gene expression patterns, we assessed the levels of 28 
genes previously suggested to be lineage specific [Grigoriadis, 
2006; Jones, 2004; Raouf, 2008; Huper, 2007]. 

Optimize growth conditions during initial expansion 
phase: To investigate basal and luminal epithelial cell 
propagation and yields, we tested the effects of growth factors 
on cell proliferation.  

Table 3: Effects of growth factors.  Table shows the basal and luminal cell 
doubling times with different growth factor supplemented media. 
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Table 2: Cell specific gene expression.  Table shows the basal and luminal 
cell specific gene expression patterns which correlate with previous studies 
using mammary cells. 

Enriched in Basal Enriched in Luminal 
Gene Fold over Luminal Gene Fold over Basal 
AQP3 50 IL32 1990 
MMP1 13 KRT23 84 
CD10 7 CLDN4 37 

S100A8 5 MUC1 24 
S100A7 4 GABRP 21 
1L1B 2 GDF15 18 

KRT18 16 
CLDN3 14 
IGFBP3 12 
ENO2 8 
KRT8 7 

RARRES1 5 

 Breast cancer is one of the most common cancers among 
women in the United States and it is the second leading cause 
of cancer deaths in this population. Roughly 232,000 women 
in the U.S. were diagnosed with malignant breast cancer in 
2013 and approximately 40,000 of these patients will die. At 
least two distinct differentiated cell types comprise the normal 
breast duct.  Lining the apical surface of the duct are luminal 
cells with secretory properties, whereas the basal layer is 
composed of myoepithelial cells that have properties of both 
contractile muscle cells and epithelium.  Basal-type breast 
cancers are distinguished more through a molecular than a 
histologic phenotype as they are defined largely by the 
expression pattern of a series of genes. Luminal types of breast 
cancers are more heterogeneous and can be sub-classified into 
several categories based on strong “signatures” related to the 
combinations of hormone receptors e.g., ESR1 and ERBB2 
expression [Sorlie, 2001].  Thus in vitro research on these 
cancers requires a validated source of luminal cells. 
 
 Current methods for culturing human mammary epithelial 
cells select for those of a basal phenotype. Cells from organoid 
cultures were harvested and immunopurified using a 
CALLA/CD10  (for basal cells) or MUC-1/CD227 ( for 
luminal mammary epithelial cells) antibody and magnetic 
beads. Positively selected cells were cultured. Flow cytometry 
revealed DFCI/CD10 cells were over 98% CD10 positive with 
very little MUC1 reactivity, suggesting that they are an 
essentially pure basal epithelial cell population. The cells 
isolated using MBCM/MUC1 appear to be a mixed population 
with 86% MUC1 positive luminal cells and the remainder 
being CD10 positive basal cells. A second round of 
immunopurification resulted in an isolated cell population that 
was greater than 95% MUC1 positive, suggesting a pure 
luminal epithelial cell population. These isolated cell types can 
now be tested individually for drug sensitivity. 

Introduction Methods Results 

Conclusion 
The data represented here establishes both the successful 
culture and expansion of both basal and luminal cells. These 
data also outline a method of characterization and growing 
conditions for both type of mammary cells. Looking forward 
we plan to build on our optimized procedures to isolate human 
primary mammary basal and luminal epithelial cells from 
breast tumors for comparative studies with those from non-
cancer tissue. 
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