— A —~ Early detection of human breast cancer MCF-7 using

Dao Chao Huang, Marilyse Piché, Muriel Jean-Jacques

anti-EpCAM

antibody conjugated with Cy5.5

, Guobin Ma, and Mario Khayat

ART Advanced Research Technologies Inc., Montréal, Quebec, Canada H4S 2A4

Introduction

Since the discovery of human pancarcinoma-associated epithelial
cell adhesion molecule (EpCAM) (1), it has become a major tool
for carcinoma diagnosis and therapy (2). EpCAM is one of the first
tumor-associated antigens identified, over-expressed in a wide
range of tumors including breast carcinomas, urothelial
hepatocellular
carcinomas. Mouse-derived monoclonal antibody (mAb) directed
to EpCAM has been successfully used in patients in small cell
lung cancer diagnosis and adjuvant treatment of minimal residual
disease of colon carcinoma (3). Thus EpCAM is a potential target
for various cancer therapies as well as treatment monitoring.
MCF-7 is a human breast cancer cell line being used in many pre-

carcinomas, pancreatic carcinomas, and

clinical assessments of drug and therapy development.

The aim of the present study is to detect breast cancer MCF-7
cells in mouse model by fluorescent lifetime imaging technique

(4), using human EpCAM mAb conjugated with Cy5.5.

Materials and Method

Cells and mouse model

Human breast cancer MCF-7 cells were cultured in DMEM, 10%
FBS and G418, and harvested in saline for mice injection. CD-1
nude adult mice received subcutaneously cells injection (5) of 1

or 5 million cells.

NIR fluophore Cy5.5 was conjugated with anti-human EpCAM

mAb (EpCAM-Cy5.5).
maging system

The mice were imaged in an in vivo small-animal fluorescence

imager (6) under isoflurane anesthesia.

Image processing

A commercial software was used for the entire analysis.
Fluorescence lifetime was used to select the proper fluorescent
signal from EpCAM-Cy5.5, reducing the non specific

autofluorescent signal.

Results
1. Conjugation of antibody
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l Figure 1. Anti-human EpCAM antibody
was conjugated with Cy5.5 (EpCAM-
Cy5.5) and purified in a centrifugal

ﬁ,E/ column.
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2. Immunocytochemistry staining

- positively expressed EpCAM.

Figure 2. A), Human mammary
carcinoma MCF-7 cell morphology
with GFP expressing. B), MCF-7
living cells were stained with
EpCAM-Cy5.5 and analyzed by
It flow cytometry (FACS). Results
indicated that 96% of cells

gma@art.ca

MCF-7 A431

WGA-FITC EpCAM-Cy5.5 WGAFITC EpCAM-Cy5.5

Cell picture Merge

Figure 3. Immunofluorescent staining of human mammary carcinoma MCF-7 and epithelial
carcinoma A431 cells. This result indicates that MCF-7 expressed EpCAM in contrast to negative
control A431. The preparation was analyzed with a confocal microscope.

3. Early detection of MCF-7 by EpCAM-Cy5.5
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Figure 4. A) Experimental protocol. 1 and 5 millions MCF-7 cells were injected s.c. in mice. A pre-
injection scan was performed before injection of EpCAM-Cy5.5 to evaluate the background. B)
Fluorescence imaging of the mouse. The quantification of tumor signal was obtained by drawing an
ROI (dashed circles) in the images. Total fluorescence intensity was calculated for each scan
session after the first (C) or second (D and E) antibody injection. The curves in the graphs
correspond to the ROIs in panel B by color code. In the 15t injection EpCAM-Cy5.5 experiment, we
easily detect the 5 or 1 million cell tumor 1h or 24h respectively post antibody injection. The signal
from EpCAM-Cy5.5 accumulated in 5 million cell tumor lasts longer than that in 1 million cell tumor.
When tumor formed 11 days after cell injection, we detected 1 million cell tumor as soon as 15
minutes after EpCAM-Cy5.5 injection (D).

4. EpCAM-Cy5.5 specific target
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Figure 5. Mice developing breast cancer tumors 25 days after MCF-7 cell (5
million) injection with estrodiol pellet implanted. A) Fluorescence images of the
mice scanned. Mice received EpCAM-Cy5.5 (top panel) or free Cy5.5 (bottom
panel). B) Analyses of fluorescence signal from both groups of mice. Lifetime
gating 1.8-1.9 ns removes non-specific background. The fluorescence signal
intensity from antibody EpCAM-Cy5.5 group is much stronger than that from
free Cy5.5 group. Some small, non-visually perceptible tumors have been
clearly detected.

Summary and Conclusions

We have successfully conjugated and purified anti-human
EpCAM monoclonal antibody with Cy5.5. The free Cy5.5 and
conjugated  antibody EpCAM-Cy5.5 have different
fluorescence lifetimes.

This biomarker shows a high affinity to stain fixed and living
cancer cells.

Using time-domain fluorescence imaging, with fluorescence
lifetime analysis, we are able to detect as early as 1 h after 5
million cell tumor implantation using conjugated antibody
EpCAM-Cy5.5.

We presented an advanced method to detect and quantify
non-palpable tumor evolution using a fluorescence lifetime
imaging (FLIM) technique.
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