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Exosomal miRNA as a marker of brown adipose tissue in humans
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Brown adipose tissue (BAT) is a site specific for non—shiverin?
thermogenesis during cold exposure and food intake, contributing to the autonomic regulation of
expenditure and body fat content. To develop a simple and noninvasive method of assessing BAT in
humans, serum exosomal miRNA was analyzed with special reference to the BAT activity assessed by the
standard FDG-PET/CT method, which has serious limitation s including the enormous cost and
radiation exposure. An extensive array and PCR analyses of serum sample obtained from 40 healthy
volunteer subjects revealed that the concentration of 11 miRNA species, particularly that of
miRNA122-5p, was significantly lower in subjects with higher BAT activities. These results suggest
that serum miRNA122-5p may be a quantitative index of BAT activity in humans.
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All subjects High BAT Low BAT t-test (2-tail)
(n=40) (n=20) (n=20) High vs. Low

Age 223%23 219+19 228%2.7 0.26
(years)

Weight 61.5T8.7 59.6T6.7 6347101 0.17
(kg)

BAT 6.216.5 11.0%6.0 14038 <0.001
(SUV)

BMI 21.0*27 20.5T1.8 215*34 0.26
(kg m2)

Body fat mass 9.9%4.0 9.0t3.0 10.8+4.7 0.17
(kg)

HDL-cholesterol 624136 65.0%151 59.8%¥11.8 0.23
(mgdi?)

Triglycerides 757%46.4 6757358 84.0%54.8 0.26
(mg/dl™)

Glucose 79.7%t51 81.0%6.1 785%35 0.12
(mg d")

Insulin 49%3.0 49%25 5.0%35 0.89
(muI)

Mean = SD
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Univariate Odds Ratio Multivariate Odds Ratio

(95% Cl), p value (95% CI), p value
R P B Standardize P
dp
BAT (SUV)

miR-122-5p  0.360 0.023* -6.08 -0.537 0.028*
Age 0.042 0.796 0.663 0.241 0.266
BMI 0.181 0.265 -0.195 -0.082 0.800
Body fatmass  0.196 0.225 -0.143 -0.089 0.861
HDL- 0.179 0.269 0.038 0.081 0.680

cholesterol
Triglycerides  0.099 0.543 0.022 0.157 0.471
Insulin 0.105 0.520 0.581 0.273 0.164
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