










APPLICATIONS





OV100TM fluorescence imaging system for 
visualizing cancer cell extravasation in live mice

OV100
In vivo imaging system

Detailed dynamic changes in single cancer cells, labeled with green fluorescent protein (GFP) in the nucleus and 
red fluorescent protein (RFP) in the cytoplasm, can be visualized in multi-cellular aggregates during the process of 
tumor cell extravasation using the Olympus OV100TM Fluorescence Imaging System.   In this mouse model, the 
inside surface of a skin-flap is directly observed after an arc-shaped incision is made in the abdominal skin of the 
mouse under anesthesia. The skin-flap is spread and fixed on a flat stand during imaging and sutured back in 
place in between imaging sessions. Dual-color mouse mammary tumor (MMT) cells are injected into the epigastric 
cranialis vein and images are obtained over a 30 hour time course.

The new optics of the OV100TM fluorescence imaging system have been specially developed for macro as well as 
micro imaging with high light gathering capacity, and incorporate a unique combination of high numerical aperture 
and long working distance.  Five individually optimized objective lenses, parcentered and parfocal, provide a 105-
fold magnification range for seamless imaging of the entire body down to the single cell level without disturbing the 
animal. The OV100TM has the lenses mounted on an automated turret with a magnification range of 1.6X to 16X 
and a field of view ranging from 6.9 mm- 0.69 mm. Olympus' proprietary optics and anti-reflective coatings ensure 
optimal imaging of multiplexed fluorescent reporters in small animal models.

Images from OV100 at AntiCancer Inc. (Yamauchi, K., et al.)

Selected References:
Yamauchi, K., et al.  Real-time in vivo dual-color imaging of intracapillary cancer cell and nucleus 
deformation and migration.  Cancer Research 65, 4246-4252, 2005.

Yamamoto, N., et al.  Cellular dynamics visualized in live cells in vitro and in vivo by differential dual-color 
nuclear-cytoplasmic fluorescent-protein expression. Cancer Research 64, 4251-4256, 2004. 

A: All dual-color MMT cells 
are inside the vein 15h post-
injection.
B: Two MMT cells 
visualized in the process of 
extravasation 18h post-
injection. One of the cells 
extended two fine
cytoplasmic projections into 
the host tissue (arrowhead). 
C: The cells continue to 
extravasate 21h post-
injection.
D: One of the nuclei 
retreated to the vessel, but 
the cytoplasm remained 
extended in host tissue 
(arrowhead).  Another MMT 
cell started extravasating
(broken arrow) 24h post-
injection. E, F: MMT cells 
gradually migrated (arrow, 
broken arrow). At 27(and 
30h post-injection, 
respectively.
Bar = 100 µm.
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OV100TM fluorescence imaging system for 
visualizing cancer-cell trafficking in the bone 
marrow of live mice

OV100
In vivo imaging system

The trafficking of single cancer cells in the bone marrow can be readily visualized and imaged in real time in the 
live animals by using multi-color tumor cells and the Olympus OV100TM Fluorescence Imaging System. Lewis lung 
carcinoma cells were labeled in the nucleus with green fluorescent protein (GFP) and cytoplasm with red 
fluorescent protein (RFP).  105 cells in 10 µl inoculation volume were injected into the right common carotid artery 
and the frontal bone and parietal bone of the skull were then exposed after a vertical midline scalp incision. The 
animals were observed using GFP excitation and long pass emission filters and the highest magnification lens of 
the OV100TM. The double-labeled cells enabled cellular and nuclear dynamics to be imaged as cancer cells 
trafficked intra- and extra-vascularly within the bone, elucidating mechanisms of bone seeding and colonization.

The new optics of the OV100TM fluorescence imaging system have been specially developed for macro imaging 
with high light gathering capacity, and incorporate a unique combination of high numerical aperture and long 
working distance.  Five individually optimized objective lenses, parcentered and parfocal, provide a 105-fold 
magnification range for seamless imaging of the entire body down to the single cell level without disturbing the 
animal.  The OV100TM has the lenses mounted on an automated turret with a magnification range of 1.6X to 16X 
and a field of view ranging from 6.9 mm- 0.69 mm.  Olympus' proprietary optics and anti-reflective coatings ensure 
optimal imaging of multiplexed fluorescent reporters in small animal models.

Image from OV100 at AntiCancer Inc. (Yang, M., et al.)

Selected References:
Yamauchi, K., et al.  Real-time in vivo dual-color imaging of intracapillary cancer cell and nucleus 
deformation and migration.  Cancer Research 65, 4246-4252, 2005.

Yamamoto, N., et al.  Cellular dynamics visualized in live cells in vitro and in vivo by differential dual-color 
nuclear-cytoplasmic fluorescent-protein expression. Cancer Research 64, 4251-4256, 2004. 

(A) Dual-color Lewis lung carcinoma cells trafficking in the bone marrow of the skull 20-min after inoculation in the 
external carotid artery.  Cells were labeled with RFP in the cytoplasm and GFP in the  nucleus.   
(B) Some cells (arrows) were stripped of their cytoplasm and, therefore, dead 24-hr after inoculation. 
(C) A few extravascular cells survived after 24 hours and were able to form colonies 
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OV100TM fluorescence imaging system for 
visualizing cancer-cell trafficking in capillaries 
of live mice

OV100
In vivo imaging system

Cancer-cell trafficking in vessels in live mice can be imaged using the Olympus OV100TM Fluorescence Imaging 
System. In this mouse model, the inside surface of the skin-flap is directly observed after an arc-shaped incision is 
made in the abdominal skin of the mouse under anesthesia. The skin-flap is spread and fixed on a flat stand 
during imaging. Cancer cells (1×105), labeled with green fluorescent protein (GFP) in the nucleus and red 
fluorescent protein (RFP) in the cytoplasm, are injected into the epigastric cranialis vein.  Imaging can begin 
immediately.

The new optics of the OV100TM fluorescence imaging system have been specially developed for macro imaging 
with high light gathering capacity, and incorporate a unique combination of high numerical aperture and long 
working distance.  Five individually optimized objective lenses, parcentered and parfocal, provide a 105-fold 
magnification range for seamless imaging of the entire body down to the single cell level without disturbing the 
animal. The OV100TM has the lenses mounted on an automated turret with a magnification range of 1.6X to 16X 
and a field of view ranging from 6.9 mm- 0.69 mm.  Olympus' proprietary optics and anti-reflective coatings ensure 
optimal imaging of multiplexed fluorescent reporters in small animal models.

Image is from the OV100TM at AntiCancer Inc. (Yamauchi, K., et al.)

Selected References:
Yamauchi, K., et al.  Real-time in vivo dual-color imaging of intracapillary cancer cell and nucleus 
deformation and migration.  Cancer Research 65, 4246-4252, 2005.

Yamamoto, N., et al.  Cellular dynamics visualized in live cells in vitro and in vivo by differential dual-color 
nuclear-cytoplasmic fluorescent-protein expression. Cancer Research 64, 4251-4256, 2004. 

A single HT1080 
human fibrosarcoma
cell, labeled with 
GFP in the nucleus 
and RFP in the 
cytoplasm, is sliding 
in a capillary whose 
diameter is smaller 
than the cell (Fig. 2a-
e).The cell and 
nucleus are 
deformed to fit the 
capillary, yet the cell 
can still move 
smoothly. The 
nucleus is in the front 
of the cell while the 
cell is sliding. Finally, 
the capillary 
narrowed and the 
cell was arrested 
(Fig. 2f). These 
images were taken 
every 1.20 s. Bar = 
100 µm. 

a b c

d e f

OLYMPUS – ANTICANCER, INC.
TECHNOLOGY PARTNERSHIP


