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Flow Cytometry of Mouse and Human Adipocytes for the Analysis of
Browning and Cellular Heterogeneity
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Cell reports
24

10

2746-2756. e5
Cell Press

Adipocytes, once considered simple lipid-storing cells, are rapidly emerging as complex
cells with many biologically diverse functions. A powerful high-throughput method for
analyzing single cells is flow cytometry. Several groups have attempted to analyze and
sort freshly isolated adipocytes; however, using an adipocyte-specific reporter mouse,
we demonstrate that these studies fail to detect the majority of white adipocytes. We
define critical settings required for adipocyte flow cytometry and provide a rigid strategy
for analyzing and sorting white and brown adipocyte populations. The applicability of our
protocol is shown by sorting mouse adipocytes based on size or UCP1 expression and
demonstrating that a subset of human adipocytes lacks the B>-adrenergic receptor,
particularly in the insulin-resistant state. In conclusion, the present study confers key
technological insights for analyzing and sorting mature ...
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* QGuidelines for future research and recommendations for the
evaluation of respiratory characteristics in fat tissue.
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Optimal medium for respiration of brown-fat mitochondria

Sucrose medium KCl medium
Normal tonicity Low tonicity
250 mM sucrose 125 mM sucrose 100 mM KCl
4 mM KPi 4 mM KPi 4 mM KPi
20 mM K*TES 20 mM K*TES 20 mM K*TES
1 mM EDTA 1 mM EDTA 1 mM EDTA
2 mM MgCl, 2 mM MgCl, 2 mM MgCl,
0.1-0.3% BSA 0.1-0.3% BSA 0.1-0.3% BSA
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Optimal medium for respiration of brown-fat mitochondria

Sucrose medium

Normal tonicity Low tonicity
250 mM sucrose 125 mM sucrose
4 mM KPi 4 mM KPi

20 mM K*TES 20 mM K*TES

1 mM EDTA 1 mM EDTA

2 mM MgC(Cl, 2 mM Mg(Cl,
0.1-0.3% BSA 0.1-0.3% BSA
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50 mM KCI
4 mM KPi

S mM Hepes
1 mM EGTA
2% BSA




—— UCP1KO (50 mM KCI) Low KCI medium
UCP1KO (125 mM sucrose)

390 50 mM KCI
T, 00~ 4 mM KPi
£ 250_ S mM Hepes
_ 1 mM EGTA
£ 200- 0.5% BSA
= 150-
o 100 Low tonicity
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0 4 mM KPi
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1 mM EDTA
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Shabalina IG, ........ Cannon B. Biochim Biophys Acta. 2010 1797(6-7):773-84.

UCP1 in brite/beige adipose tissue mitochondria is functionally thermogenic
IG Shabalina, N Petrovic, JMA de Jong, ...J Nedergaard - Cell reports, 2013
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BEIGE/BRITE MITOCHONDRIA

BAT/BRITE sucrose medium

Low KCI medium
125 mM sucrose
50 mM KCl1 - 4 mM KPi
4 mM KPi 1 week at 4°C - 20 mM K+TES
5 mM Hepes slight browing of 1 mM EDTA
1 mM EGTA inguinal white 2 mM MgCI2
0.5% BSA adipose tissue 0.5% BSA
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