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The applicants have identified Serine protease inhibitor Al (SerpinAl),
secreted from the liver, as a candidate for a new brown fat activation factor. Lliver-specific
SerpinAl overexpressing transgenic (Tg) mice, improved glucose tolerance and increased expression of

UCP1 in brown adipose tissue, and increased heat production under cold stimulation. Furthermore,
SerpinAl knockout (KO) mice created using CRISPR/Cas9 showed glucose intolerance, increased insulin
resistance, decreased oxygen consumption, and cold intolerance. These analyses suggest that SerpinAl

is a hepatokine that activates the mitochondrial function in brown adipose tissue.
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