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[ “Radioluminescence Microscopy: Measuring the Heterogeneous
Uptake of Radiotracers in Single Living Cells” (pratx et al, 2012)
» Visualization of radiotracer uptake at single-cell resolution

> Heterogeneity in 8F-FDG uptake of in single breast cancer cells
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Radioluminescence imaging of FDG uptake in single cells.

Fluorescent glucose analogue

/

A  Brightfield FDG 2-NBDG Overlay

Breast Cancer Cells

1
B C FDG
2=NBDG
5
<
o]
e
= Regression
Cell
« Gontrol

S
GGI o 1 0 01 02 03 04 05
2-NBDG (A.U.) Distance (mm)



2-NBDG Iy

 2-NBDG (2-(N-(7-Nitrobenz-2-oxa-1,3-diazol-4-yl)Amino)-2-
Deoxyglucose): a fluorescent glucose analogue.

1 2-NBDG has been used to monitor glucose uptake in live cells,
an indicator of cell viability.

A It displays excitation/emission maxima of ~465/540 nm, and can
be visualized using fluorescence filters.

1 2-NBDG is rapidly accumulated in tumor cells, compared to
nonmalignant cells (Roger G. O'Neil et al. 2005).

 An optical marker for detection of malignant cells.
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JProtocol:
» Cell culture in L15 medium with 10% FBS, and incubation at 37 °C;
> Passage the cells into glass bottom dishes with cell number of
10,000/ml (2ml in each dish);
» 24h incubation at 37 °C;
> 1h glucose fasting period in L-15 medium without FBS;

> Add 2-NBDG and incubate for 1h: the final concentration is 100M.

> Image: take one photo per 5mins and last for 12h.



MDA-MB-231 breast cancer cell line
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 Morphology:
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Intensity within cell
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Figure 1. Heterogeneity of glucose uptake in individual cells.
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Figure 2. The relationship between cell division and glucose uptake. High
glucose uptake before cell division and low glucose uptake after cell division.



Figure 3. Images for cell division
and glucose uptake. Cells
become rounder and lighter
(more glucose uptake) before cell
division, compared to spindled
cells.



Glucose uptake and cell division




l.'.r Result

Cell 1 Cell 2 Cell 3 Cell 5 Cell 6
0 100 400 500 600
50 ¥ | 200 mﬁ 450 % 600 @ 650 g{*ﬁﬂ
100 300 500 700 700
0 50 1007 50 100 150 0 50 0 100 200" "0 100 200
celi 7 Cell8 Cell 9 Cell 10 Celi 11 Cel
600 400 580 550 550
700| @ | 500 *“% 600 ﬁ* 500 4 | goo| ™M | 6 W
0 600
0 100 200°% 100 200°°160 180 200°°300 250 300" 200 250 300 150 200 250
Cell 13 Cell 14 Cell 15 Cell 16
650 550 400 400
700@ 600 ﬁﬁ 450 w 500 %
750 6504 500 600
900 300 400°°350 300 350° 900 200 300° 300 350 400" 350 400 450 %900 420 440
cell 19 Cell 20 Cell 21 Cell 22 Cell 24
400 400 600 400 700 400
s00| # | 600 ﬁ 700 j so0 | 750 ﬁ 500 *‘%
600 800 600
900 500 600" 200 600 700° 300 600 700" 800 650 700° 800 650 700 400_600 500
cell 25 Cell 26 Cell 27 Cell 28 Cell 29
300 200 200 200 —i O
400 %& 250 ¥ | 300 . T 200 | ma® %
500 300 400 400 400
950 600 650° 400 450 500" 200 600 700 250 600 650 600 700 800 500 600 700
Cell 31 Cell 32 Cel 33 Cell 34 Cell 35 Cel 36
0 0 100 200 0 400
50 ﬁ 200W 150 ﬁ 300% 20 ﬁ 600%
0

10 400 200
500 550 600 200 250 300

400
0 100 200

0 200 400

40
100 200 300

6 0 700 800

Uptake difference

18000
15000
14000

[
=T X
5 8
L R

000
000
4000
2000

y=25.796x+ 42794
R*=0.3854

100 200 300 400 500 600

Migration distance

R=0.63, P=0.0001

Figure 4. Relationship between cell migration distance and glucose uptake.
The longer cell migration distance, the more glucose uptake.
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'11’ Conclusion &

 Heterogeneity of glucose uptake exists in individual cell;

 High glucose uptake before cell division and low glucose uptake

after cell division;

 Cells become rounder before cell division, compared to spindled

cells:

 The longer cell migration distance, the more glucose uptake.
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We are using the live single cell imaging to:

[ Classify cells into groups with respect to their metabolic features

 Compare the rates of cell divisions among the groups

 Identify candidate target genes that are related to glucose uptake

and also the potential drug targets for cancer treatment.

 Identify genes involved in cell migration, the potential drug targets

for metastasis.
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